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REPORT OF BOARD OF FISH COMMISSIONERS.

To the Honorable C¥rus G. Luos,
Governor of the State of Mickigan :

The State Board of Fish Commissioners respectiully aubmits its seventh
biennial report, in obedience to the statute under which the board was or-
ganized and exists. '

This seventh biennial report covers all operations of the commission from
the close of the last report, December 1, 1884, to the lst day of December,
1888, During the past two years the results of our work have been, in the
main, guite satisfactory, and fully abreaat, in some particulars in advance, of
the promises made in the last report. - S

Good progress has been made in planting the streams with brook trout; a
large number of oitizens have been supplied with German carp for private
ponds, besides supplying by free distribution the most approved instruction
for the care and culture of carp; the product of whitefish hatcheries hag
sfeadily increased, and the planting of thi§ product has ‘begun to make an
impression on the great lakes; the four stations of the commission are in
excellent order and steadily gaining in efficiency; the important work of
exhaustive examination of our inland waters has been well begun, its
methods having been thoroughly revised and syatematized ; the office work
and finances of the bosrd are most capsbly managed by an experionced secro-
tary, whose entire time is devoted fo the buainess, and a treasurer, who, with-
out compensation, has given valuable time to our general interests, besides
giving the board the advantage of doing its business with an established
bank; finally, the general operations of the commission have grown in favor
with the people of the State, during these two years, snd we believe we are
warranted in saying have gained the confidence and eo-operation of the grent
majority of fishermen and fish dealers, :

We shonld be pleased to have the various State officers make personal ax-
amination of the hatching stations and business office, in the belief that such
investigation would satisfy them that the sxpenditures made by us on behalf
of the Siate for permanent improvements, aa well ad for current operations,
have been and are being judicieusly made, znd as economically ag is consistent
with thoroughness and efficiency. .

“In proof of the fact that a ressonable amount of success has attended our
operations, we refer to the statements made in the treatment of the various
topics of this report, as well as to the schedules annezed hersto. .

For convenience of the resder, the report is divided into topics covering
the various branches of work proseouted, as follows:
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I. The industrial fisheries, their extent and value, including reported
catches for seagons of 1884 and 1985. ]
II. Regulation nad inspection of fisheries.
A. Induatrial. :
B. Inland. )
TI1. Artificinl propagation and distribution of food fishes.
A. Operations in food fishes.
. Whitefish.
. Brook trout. .
. Schoodic or land-locked salmon.
Lockleven trout.
. Pickerel.
Salmon trout.
. Califernis trout,
. Grayling.
9. Bels. i
10, Carp. : .
Other native fish that should be cultivated.
Present stations and equipments.
1. Detroit station.
2, Petoskey ¢
3. Paris "
4, Glenwood *° . .
. Neoded and proposed extension of stations and equipment.
, Examination of inland waters. .
. General organization with work of commission.

QR

o

1. THE INDUSTRIAL FISHERIES.

Year by year as the population increases, the guestion of cheap and
wholezsome food supply is growing in importance, and more urgently calls
attention to the nevessity of intelligent oultivation of our great publie
domain of waters. 'The watera of our State are essentially public bacanse
thay can never be the subject of any but the most limited private ownership
and beneficial use, and their cultivation by private owners for fishery pur-
poses is interdioted by natural laws. 1f these walers are cultivated ab all 1t
must ba done Ly the State. That the continued productiveness of our
waters can assist materiatly in furnishing cheap and wholesoms food to our
people, must be conceded by every man who knows anything of the economic
history of Michigan aud its people. ] o

For years past our industrial fisheries have coniributed a considerable por-
tion of food to our people, it has furuished a fairly incrabive business to
many of our citizens, it has given employment and support to many families,
in some ingtances to whole communitics, and supplied an article of com-
meree which has bronght back into this State money bhat has contribnted
its fair share to the development and. prosperity of the commonwealth.
Our inland fisheries of lake and stream have been, in proportion to their
oxtent, not less valuable in the swme direction. While they have mot fur-
nished an sarkicle of extended traffic for export, they have, howavaer, attracted
many visitors from other States, whose expenditures here have been of great
valup, particularly in the newer and sparsley settled portions of the State.

SEVENTH REPOCRT—STATE FISHE:RIES.

Thus, in either branch bur fisheries have been, and are still, respectable fac
tors in the growth and prosperity of the State; and for that reason m
worthy of attention by the public authorities; and every consideration whic
affects them, whether it be of their preservation by suitable laws, or of thei
gradual extension to- increase their productiveness by artificial mesns, call
for patient investigation and intelligent action on the part of those charge
by their official trusts with the carve of the State’s public interests.

~ The duties of this board require it to present to the Execntive and Legi
Iative departments of the State, a report of their operations in fish culture
inelading such facts and suggestions respectiog the well-being of the fisheries
as come of experience in the discharge of its duties.

The commissioners have taken a broad view of their duties respecting tl
industrial fisheries, and have sought by every meuans in their power, to lenr:
the exact condition, the extent, the value and needs of the same. We hav
been seriously hampered hertofore in the performance of this duty by th
vagueness of our information and data, and so uwneatisfactory has been on
preseniation of these maiters to the Executive and Legislature on tha
account, and so little impression did our representations seem to make upor
the Legistature, that it was deemed an imperative duty to provide reliabl
statistics and information with this repert, ag the foundation of our recom
mendations respecting the regulation and good government of the industria
ﬁ»ahe]:{ries. Bpecial attention is asked to this department of the commission’
work,

In presenting this branch of our subject, the industrial fisheries of Michi
gan, we ask all readers to bear in mind this brief summary of the whol:
matter. '

The industrial fivheries are of great value.

They are being speedily ruined.

They can be saved by (a) proper legal regulation, and (b) artificial propa
gation.

They can not only be saved but they can be vastly increased by the shmi

- remedies. The product of 13,000 tous (1885} may be made 30,000 tona.

Thesé same remedies may, within & reasonable peried, become self-sup
porting by a properly adjusted licerse system. - :

The facts are contained in the following pages, and the remedies suggestel
by the facts, which this board recommends, have the substantial approval anc

‘support of all intelligont men who have counsidered the subject, as well as

that of the entire body of represeniatives of the fishing interests of the
State.

Friling in our request to the Legislature at the last session to secure a law
for the appointment aud means to employ an inspector and wardens of the
fisheries, for the double purpose of enforcing Lhe laws, and gathering statis-
tics and other indispensable information of the condition and needs of the
fisheries, the commissioners were presented with the alternative of going
another fwo years withont the facts, upon which alone this subject could be
properly presented to the State authorities und the peepls; or of economizing
in some other branches of their work, and expending enough of their appro.
priation to secure at least one full and intelligent statistioal report. The
latter course was adopted without hesitation, and tley were fortunate enongh
to secure Mr. Liyman A. Brant, of Debroit, s member of the last House of
Repregentatives, to act as statistical agent of the board for the season of
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1885. The commissioners are thus able to present a com}])lef:sa :?ﬂt?faﬂfeg;}[ﬁ
1‘eIiai)1e report of the extent, value and condition Dfa%lﬁe- 1nMr ol feh
eries of Michigan, as they e:tislt.t_ad a&; 'fheb](;m?-e;)cf;rtl 8 -given s
itself through his admira n
EJolllikbe?gfvaksﬁfgl;v;sbto makegthia public a.cknow;!ed{gloment n(:)fmc;;fll;m;;?i
inti i i tematically, eco
his work, as having been sys :
fﬁ?ﬁgﬁgﬁfy tl':lone; and to say that we regard it as the ;1_[10:[‘. v:iﬁ:m{?]i:
service that hns yet been rendered to the State in comu;;:l.lo ! e
industrinl fisheries, ~Mr. Drant was em‘ploy'ed npoen 1:}1 vorke from
gleptember 1, 1885, to April, 1886. It was with smcfere;ag;gcii :t w:l.n'a,ntga
y ‘ iti nde did n
i accepted, because the cond:tlfm of our (u  did
?DRI:“?:‘ ;?tiuualr;ce of his services. This was purhculaiiy 135}'&2‘53(1,0?5&3
e u%ally accurato summary of the product and general con bll on of e
ﬁzheries for the senson of 1886 would, without doubt, have %nn e ke com-
missioners to present with this report, a reagonably just gu.l\ c?lr:ilgence tive
scheme for Jicensing fishing ; one that eould be urged vint 1heo de nué wd
the assurance that it would be cordially nccepted by all fis ergl Jnd fieh
deai‘ers. "This matter of license will be furlt).hler congidered under
io, with which it more natarally boelongs. . )
ge:;.‘?f: ]s:;(:xll)llr?:zry of the fisheries reports for 1884, which are g;ve'n Jl.;SI:Jl bﬂo:ré
furnisk & striking contrast to the reports of 1883. No a%len “a;f] reIc’-.ouj;sa
to visit the coast, as wo hiad no menm; tg empltzydoni:a; ulrésaou:hz bjinnks oo
d to the fishermen who had reported i 3 A
:‘::;fo:tg :1?1]:1 urge upon them the a&]vt}nmge of ?IdnP-?;:Ei‘;twslghiﬁh&;leag;evi];}};i
y X ed, 1
resuls was that 6O fishermen and doalers reported, B g et in
hink the only occasion for surprise 15 tha E :
iﬁfﬁgéen‘;ﬁe& 1t'.llllle persona.)l' visit of an agent. It, however, alsl? furln:;sé:)etshz
very marked evidence of the importance of huving the matte; 1£g;g blothe
ttgntion of the fishermen when contrasted with the reports o - n bhas
;enr tha number reporting was 432. In cxa.mlmmg Mt'.e 181;?0Tv?;§ of the
"y H H rf1a
‘epor 1884, it must be romembered it is only & par in °
;)c;}:;(c)ll\f:t 0ffor that year. The number of meR 1'eport1!1g]n§2 1:{:1: If‘l;la::rtznsf
i ting in 1885, comparison
o o thers hows counclusively, what every
g for these three seasonz sho 1 - eve
?i}:;miir;i lfxi;;“ stated in general terms cwe;'E ungl ovr;rtiag:u:;et};?ehaﬂli }: :1:3\5
i —by relativ
t of each one has steadily fallen o y o }
{;fggﬁzt a8 compared te the extent of twine, boats a-n‘d men.
The smmmary of the reports for 1884 is vs follows:

STATISTICS OF FISHERIES FOR 1884,

OISR - e e e e e 1,24%,697
No. of Tbs. of whitefish....oooumrnnnmnnnrio oo el
” p tmu't”“-""“"”""-_"-"V":::____.__ 1,585,742
i I oy
i« L YT S ot
“« e« gl other kinds. ... ... ... e e ,

i 390
Total number of pounds._ . ..o 4,171

........ $125,251.94
The tobal valtue oo e e
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No. of gill nets, (288,257 fathome). ..l . ... 2,475
Copoundmebs...__o__ Do [Tt 121
oselwes ... i4
oNEe e 11
Moamilboats.. .. 1Tt 38
 pound boats.___.______ .. B LT P 37
A skiﬁs.‘._....._......( .................................... 20
*omen employed.... T [1ITTTTTTTTTTT 290

There were but 50 fishermon who reported.

The summary of statistics for 1995 will be found in the report of Mr.
Lyman A. Brant, statistical agent of the bonrd for that year, which is here
given in full:

REPORT OF STATISTICAL AGENT,

Tothe State Board of Fish Commissioners :

GENTLEMEN:—Receiving from your board, in August last, an appointment
a8 statisticat agent, and having eutered upon my duties as such officer, I have
at this time to present the following report of my doings:

I entered upon, with some misgivings as to my ability to perform in n
satisfactory mauner, the duties sesigned to me by your instructions of Sep-
tomber 5. 1885, sovering as they did an extensive field of inguiry, and one to
which I was almost a total stranger,  Whother ar not those duties have been
discharged in  reasonably satisfactory manner, taking into consideration all
the circumstances connccted with the task, the facts submitted and the
opinions expressed must bear testimony,

I first. began the active canvasz of the inke consb at Marquette, Lake
Superior. where I arrived September 9, 1885. "The reason for cenumencing
my work so far away from headguarbers was, 8 you will recoliect, that it
was deemed advisable to make the Lake Superior coast before the heavy fail
gales which prevail there had et in.. Ifrom Marquette the coast was can-
vassed up the shore to Big Bay, from thence to. Keweenaw Bay and
Honghton.  Arriving at the latter place I learned that te reach Isle Royale
it wonld be necessary to go to Duluth, aad that the trip would consume from
10 to 14 days. As the only Michigan Grm fishing there at that time had its
headquarters at Flowghton, I concluded to sbandon my contemplated visit to
Isle Royale, being impelled to that conciusion by the fear that the time
devoted to it wouid prevent my making the eireuit of other and more im-
portant portions of the lake coast before the close of navigation, Other
points westward from Houghton and eastward bebween Grand Island and
Whitefish Point were also not visited, partially for the reason stated above,
with the additional one that but very few fishormen were at that season of
the year engaged there. Those who were on the ground at that time I
sacured the names and postoflice addresses of, and they have since sent in
the returns required by the law. As indiczted above, I feel that my canvass
of the Liake Superior cosst was not as thorongh as it should have been. In
fact, the work, to be complets, should be doune on those shores between
October 1 and November I, as that is the time when the fishing opera-
tions there ave in full blast. As the country is sparsely settled, much of the

2
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hrrmen non-residents, it is
i 1t of access, and many of the fis de: i
;og;!:ﬁgs{gri;[gﬁ to obtain personal interviews g\lrlthhthem ?th;'I;lrg:; ]i;]l:j;&&;mm
Menominee, en the shore o f :
From Houghbon I weut to 3 e e shares of ig aad
i Escanaba, from those places working i :
%i:lgj%l:t ;: Neocquet thoroughly. The fisheries in thﬁsesbayii:f i;%?;g:
Mlichigauya.re very important, and vary from thotsehof La._set‘inzpemwinly be
trout are taken there, the cutch consi _ mz |
fa1?;1; gli? ’ arfx(cslwhel;r?ng. Here also are found ' variety of whitefish (aal}iflci
?"R} ?msminees.” They nre caught in abundance in these \w;]ntg_r:,agélut_the
rnra? in other parts of Lnke Michigan. Thoy appea-rltt') 1]1:- o ]the s the
sameydepth of water as the whilefish, and are taken largely in

geason in gill nets of about 84 ingh mesh. They rate in the market but litile. ..

better than berring, and dealers generally pronounce them inferior ag ey

article of food.

iti ir t where fishing ™

but few localities along the entire Iake coas ;

h T«]; e;g né:en%i:.;)tzggin amore wasteful manner than a.round_ the sh }r.])res o'fhgl‘)rii:g“l‘.
BE:LS}' a?:d the logical result has foliewed, viz., the cateh of whitefish hag exhibited...

a constant and very marked decline in the number of pounds and average

gize, but the number of fish taken has not perhaps fallen off in a marked ..

i i : there, is that steps:
Imost universnl testimony of fisherman s g 5
gl:?(il;?g.a-t ',([)‘ll]:ze T)e:, taken to stop the further destructicn of young whitefish:

i i s ghanty bore evidence of
that loeality slmoat every fisherman § shan >
:Egegx]ée::atlon wi?ich the ):;luughter had been carried, in the hundreds of”

packages of Nos. 2 and 3 salt whitefish which they contained, soms of the:

packages of 100 Ibs. containing from 300 tod35(2]ﬁsl}.th]:lct“a’;ztzfr Zk::%ﬁsﬁé?fﬁ;}
these waterg is done with pound nets, the depth o Denng ot

past three or four years many of the whitefish eanght here bear the peculiurs

and inlets protected from sterms being favorable to their use.

1 14 fishermen wers pos
“‘gar- ’* of the Lake Erie fish, and many of the o :
ib?\{:: imnaernl:cgre:sion oth.he opinion tiw,'t. tlhey.were the result of plants made b
d United States Commissions.
Hljse Sts;e \jl?iteﬁsh taken from one gognd hggﬁ,higdbeggp;iaﬂzg Saﬁ:g&ez
o be Detroit River tish, whi E . _
T o d more than 14 pounds each,
them were No, 1 fish, and they average D e o mom
ter of the fishing iz abou :
From Green Bay to Detour the chlm-a?r AR P Tl o
fthe former place, save that the “Menominecs” s lis
;Z:i] :tl'zg the lake t.rm}l]t bcéomesl\r:.n 1g.nportan]ii‘p:;trtfe(ﬁethgtcaf;]:tll.we:&%['ﬁ‘ggﬁtg
isti i n , 36, ace, Mach
son, Manistique, Seul Choix, Naubinway, Tp nfette, St. Tgnace, Mackina
t. Martin’s Bay and Detour large interests s t
%si;ni,ei 3t. II'.gnace, anyimportant herring fishery is located, about t.h‘e.on}
'Oll%}?:;{:?:hﬂl;%!'ie of Lake Michigan is subljcct to hfesaf% gpﬂgﬁstslgfu\;gn’itﬂﬁ}ed
it i heltered, which renders the use o by 1 1 g
gli?fgc}:lllftf ]sttiﬁ ;;fsevery place along the cous}t) g]hex;t}:l 11:, ;;e]))’oia;ie ;E‘;dlg?}i
; it is pr e tha
them ‘stick’ they are locuteq, and it is proba Shat they have made th
f this year. Gill netting is also extensively ¥
gzisﬁgcitgftsl?)o snm]Jl7 rigs in operation between Manistique and 34, Ignac

i each mile, There are also fully
and several large outfits, or sbout one nl%eta; b i I-X)Hnd
8 a1

ound nots in the same diatance'. ' ) :
thls: in a string, reaching out a dxsﬁ.u,nca of t}.nee mllcsl (]n;: If'l](::;d bty
evidence of the enormous decrease in catch in the neighbo E+4l

At Fairport I saw about 1,700

R A S T b e
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- Y Straits™ Mr. Wm. Bullivan, of Mackinac Island, says his former partaer
: Ogppt. Bennett, brought two pound nets there-in 1862, and cieared $15,000
with them the first yoar. -Tn 1982 with eight nets, they did not catel; enough
fish ‘to pay expenses, and -quit the business. There were a few pound
nets in - those waters before thejrs, o
. From Detour to Sault "Ste. Marie not much fishing is done, and that princi-
pally by pound nets, The catcl is whitefish, wall-eyed pike, sturgeon and
- muskallonge, ranking in importance in the order pamed. Probably greater
- numbers of the latter fish are eaught in the widenings of the Sault Ste, Marie
than in any other waters of the great lakes. John Buschow (““Indian John,*’
a3 Ite is known to tourists) who is the oldest canoe fisherman now at Sanlt
ie, reports.that the Talling off of the whitefish catoh at the rapids has
f Ag an instance, he aays that on the
12th of April, 1878, with canee and dip net he caaght 1,800 whitefish; on the
- 18th over 1,300, the 14th about 1,000 and, for six weeks following an avoraga
* of 250 fish per day. : They averaged four pounds each. "Thig year, during May
and the firgt half of June his cateh averagad 200 pounds per day—and aver-
- aged shout & Ibs, per fish.-  Bight Indian canoag fished =t the “rapids’”
thig year, C . ‘
. Whitefish Point and . Qrand Maraig are the only important fishing points
on Lake Superior which have not been heretofore mentioned. The twine
principelly. in wse is in the form of pound nets. The coast between these
two places is of so bold a character as to afford no harbors, and: as there
- are no railroad connections, the oppertunities of getting fish to market, even
if nets could be mnintained in the water, are very poor.
. The east shore of Lake Michigan, from Michigan City g3 far north as Cat
ead Poin$, presents in general similar charaocteristios. ‘Phe whitefigh
catch has shown a steady and repid decline for the past four years, and I
think the assertion a safe one that the falling off during those years has
been 25 per cent. each year from the preceding one. The fishermaan
attribute this decline to three canses: 1st. The destruction of small white-
fish by the use of smali-mesh pound nets. 2d. The fouling of the water
-with mill refuse and fish offal, 3d. The catching of spawning fish as they
-are fraveling to or on the spawning beds.  While each of these canses has its
- adherents, the vast ~majority of the fishermen declare the first to be the
" principalevil. Tallin & Oo., of Chicago, who have been large buyers of
Michigan fish -for a number of years, gay: “The fish are literatly caught out
in Lake Michigan, and where there onght to be a large. source of food supply
to o rapidly filling conatry, it is being foolishly wasted by & few men to
"make a living for the time being, who do not intend to glay in the business -
permanently,* ‘ :
. ~The catch iu these waters for pound nets since the whitefigh yield began
to-show such a murked decline has baen. sturgeon, whitefish, herving and
© “black-fins,’” in the order named, the fnrmer'representing almost 50 per
cent. of the catoh, For gill nets the i » ‘“black-fins,™ “long-
Jaws’’ and whitefish in the order named, prebably about 40 per cent. each
of the first two varieties. - Almost the only good catches of whitefish on
this shore of the lake this Year wers made in Grand Traverse Bay a short time
in: November, : . .
-0f the “black-fing’ ag a variety almost peculiar fo these waters, it js
Pproper tosay, that, while they have been caught here for magy years, persous
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. 3 : "their hi ‘wnd habits have not' &g’
ini ould be ‘valuable as te their history an ] ot &g
;;:ﬁaégvgglzll;ﬁ Tm:lch attention. Gonaequenlt;ly b\ui‘httle F;:Bcﬁcla{{“}ing?f
rom the observations of ‘prac ' I
them than what has been gathered from b s of Dreotical fister
-scientific education: From these:sources i app F
{H%nb?: ]:}(:2 ?i‘:'::;lmle:' ]waters, with -the lake trout; 'ar}d, save NOW m}d the &
ls];rsfs' one, nre not ¢aken in pound nets, Even‘dl}lrlngltlamr ;%m]vmniiif;z%r;
Y into ’ - o most other kinda of figh.: )
they do not come into shoal water, as do i of fleh. Anathor
iari ir habits is that they begin to spawn a ; bime
LSS Ao i il fter the  whitefish have ceased.: w1t
t, nud continue until long after the w | PR :
}nmsag“;egr;;o‘?nnaual thing to take the;lm in Td-w{m:grﬁl;:l aéhit;::a‘d::;?ﬁlfetrlzof
j [0
would indicate the eggs just ready to flow. Asa sh they avo [hferlo
i i i handle well fresh, and too-oiiy to salt. . _
e e s 1 fi A fisherman of long experienc
of fatby tissue ranges slong the dorsal fin. shernnn of loug experiono
i : T would like to haul on the net that woul | > lnst ons
;v:;tgg I]Zircske Michigan.’” The prices they bring in the market nlr:}}zlx l}ﬁ;;;le
better than herring. Of the ‘long-jaws”’ still less is k_n_own.d h hegmé'
taken in large numbers in the ueighborho_od of 'Ohm'levmx,l a_a.':lﬁ ]Hé;d on
incline to the opinion that they are & hybrid between f‘.hletw ritefish ud th
herring. They are rarely seen of more than 1§ lbs. weight. . . of e
As stated above, the sturgeon-cnteh rapresa:ilbs “fbl:-uitrl15ige%‘;;1 ce% h of o
total catch of ihis shore, and prices are ag good as fo fah, The most
i laces the spawn is mannfac
is both smoked end frozen, nnd at various places : tured.
i i i tain the number of pounds o
into caviar. Tt wns impossible for me to ascer i [ pounds of
i i red, owi t that much of it was sold for ]
this article prepared, owing to the fac s sold for onshy
t made of it either by buyer or fisherman. 3
ilxlmg Eor:gggguofmlé,ﬂﬂo lbs. made by him during the year, atldhtllelf'g‘z ;V-G;E
others more extensively engaged in the busmgss thm:'lﬂ)wlaljs t:k@n g an
example of the astonishing yiqld ofdegga 'Hlp:r ﬁs::n}ai?(‘:b]e eith'er n from
two fish, and it was not considered anything rbl; ther, A cor
i i is winter fishing for sturgeon with hooke. *These
Do lih monda aent 16 n in length, are strung on set lines, being
hooks,. with snoods about 16 inches in longth, rung on eeb lines, bl
i ight fect apart. - The hooka are baite C
B et i i the bottom. It hus these adva
 fish cuf in pieces, and are sunk to the bo . 1 dva
iz;%:loii;r S?her fgrms c,\f winter ﬁshiggap&? 1'1gﬂf thﬂtc-:!nbliltt ﬁfilfé :’!':,ladﬁ;{;:l 11;;
at the bottom, where ice and sen has ut little effe 3 e e
i i the water after boing canght:
not die and decay if they are left sometime in Jratot after boing oaughts
han 300,000 hooks have been or are been fishe g Teerl
gt? lJejse;h and i.udington. Sturgeon gill nets, from nine to fifteen inch
leo largely used. L
mel"??r;n[:ril?:omgu%hyof Grand Traveree l;my '51011]}31 tlu&ug]{;iﬁsg&;{zﬁnﬁ
i Thunder Bay, the .
Mackinac, thence southwest as far ns 'Ll , fishing prosents
isbi tefisk and herring in the
much the same characteristics, trout, whitefis ponng . the order
titnting the canteh. In the vicinity of hunde ¥, 4 5
tnl:[\":l :r%uiol]::g}in toggrow scarder, and - the wall-eyod pike (cgp;m_og{lryﬁ?lnﬂéed
pickerel by Michigan fishermen) ?{ppear f.‘-(,} takictgze;;flggi,nv; ;:t:;nhas pder
Bay probably 50 per cent of_ this year's ca s cis has bior
i lied down to o very small size, ns ha hd
R R W o icinity of the Straits and 4s far south 48
whitefish. Aronnd the immediate vicinity of s far south 48
i b extengively used, but from Cheboyg;
Cheboygen gill nets appear to be: mos By e, B o by
to and including Saginaw Bay, nearly all th g i3'd v
;%Tlﬂlt{vg;(tim ‘Trout and \ﬁxiteﬁsh-are the kinds caught by the gill twite]

pownd nets, Abont 50 per oent of
Boy the percentage iy even greater.

-the pickerel end whitefish are more
conditions under which they are at present o
fishing in these waters will bs o thing of the past.

resort. for this most valushle food fish, should be
- greed of a few fishermen, who appear to be too sh

the industry within that range of coast is that the
by the same methods which are so rapidly depleti
~. Bay and other parts of the lakes. The catch
“very light during 1885, and Tully 75 per cent trout.

All kkinds of nets are nsed, but the principal one
-with mesher of two inches. I recently saw in Detr

per Ib. More than one handred

about 12 miles,

reports that his cateh decreased 50

there are none in the river now.

re mostly used in the lake south of Milk River, is stur

S et Ty
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probiably 60 per cent the former; and pickerel, whitefish and herring by the
this cateh is pickersl, while jn Saginaw
All the ponnd wet twine in use on this
loat named -const Is small—two and two and a half inches-—and as a result
3 than helf of them No. 2, or less than
© 14 1bs. in weight. - Not less than 250 of these nets are in use on the shores of
Sagiuaw Bay alone, and nless something is speedily done to change the
perated, ere long profitable
It is a erying shame that
this body of water, perhaps the Bnest on the whole line of the lakes ns a
destroyed to satisfy the

ort-sighted to realize the
fact that they are killing the goose that lays the golden egg.”’

From Port Austin to the 8t. Clair River but little fishing is done, and that
principally by gill nets. ‘The general sentiment among the few engaged in
fishing has been destroyed
ng the waters of Saginaw
for these gill nets has been

o The Baginaw and Shiawassee Rivers are also literally ¢ fished to death.’

s are pound and fyke nets,

oit two barrels of pickerel
- (wall-syed pike) which care from these rivers, and the dealor who had them

gaid the apple barrels containing them held about 1,000 fish.
nob average more than four ounces ench. Another year in the water and
they wounld have weighed more than 14 1bs each, and instead of being worth
1% cents per 1b. as they were, would readily have browght four cents

Iyke nets and seventy-five pound nets are
fishing in Saginaw River between . Banks and Saginaw alone-—s distance of

They wonld

.- Fishing in the St. Clair River js practically a thing of the past. A few
" soines are.in use theve, but the catch is light. The twire used is 24 inch

mesh or emaller and as g result {nlly § of the pickerel caught are under 11
Ibs. weight. A few sturgeon sre also taken, but the whitefigh, of which
there uged to he large quantities canght have entirely disappeared. 'The
most extensive fisherman on the river, who has fished there for 25 years,
per cent. last year and 25 per cent. for
the three years preceding. With onc 34 fathom seins 15 years ago he used
- to catch three times ag many pounds of fish as he can take now with seven
60 fathom seines, Ther he nsed to catch large numbers of whitefish, but

i In- Lake 8t, Clair fishing has been carried on since September 20 lust,
despite the law prohibiting the nse of nets in most of the lake, which went
into effect on that date. The nets used are pounds, soines and fykes, and
are all of small mesh 24 inch or less. The eateh of the pound nets, which
geon, pickerel, her-
ngand whitefish in the order named, and that of tho seines and fyke nets,
ickerel; perch and other kindg of rough and soft fish. Ag in the Saginaw
and Si. Clair Rivers, many of the pickerel taken are very small.

But-very few fishing gronnds are operated in bhe Detroit River, and the
great bulk of the catch is herring. A few whitefish have been taken, but the
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number is insignificant when compared with the enormous yield pf former

years. ‘The vast number of pound nets, set in long strings in the head of
Lake Erie, makes it only & matber of surprige that any fish are able to get in
the river from the lnke below. Seines only are used in this river.- sl

From the mouth of Detroit Rivei* to the Stdte line, and, in fact, in the

entire end of Lakes Tris west of Sandusky extensive fishing is done. = Pound
nets are used almost exclusively; the waters being adapted to their use by .

reason of being sheltered from heavy sens. No less than 108 of these’ nets
were in use last year between the Ohio line and the mouth of Detroit River,
a distance of less than 25 miles. The cateh consists of herring, pickerel,
whitetsh and sturgeon, ranking in importance in the order named.* :The

herring catch of the fall of 1885 has been perhaps heavier than ever before -

kuowi, both in the head of Lake Erie and Detiroit River, while the whitafish
onteh dwindled down to ingignificant proportions. In the spring the sauger
outoh is quite an important item. These fish are a small variety of pickerel,
and are not taken in any large quantities save in Leke Hrie and Thunder
Bay, Lake Huren. R

Trom the foregoing it will be seen that an aflempt hae been made fo visit
the entire lake const of the State where fishing is carried on, save/Iste
Royale. ;
theycareful attention they deserved, the vast extent of coast to be covered
within a comparatively short space of time prevented a more detailed ‘can-
vass: In this eonnection [ may mention that the United States Fish Com-

mission maintained in the field thisfall no less thnn six men for the perform-
anee of about the same work which this commission was compelled, on -

account of its limited funds, to place upon the shoulders of one. The work
is important, as tending to demonsirate the extent and value of an industry.

peculiar to the State, of which few people, save those sctunlly engaged in the .

business, have any conception.
A gratifying resilt of my labors, however,
number of veports received this year from fishermen.

has been the largely incréa_.séd
111 1883 eighty reports

were made; in 1884 but fifty reports were received by mail; while this year

the number received foots np 427. This large inerease would go to indicate
thut the interest of fishermen in the work of the commission is beginning to-

awaken, and thab their agsistance and cotperation may be more universally -

looked for in the future, Still, quite a number of fishermen have failed-fo
respond to my request to make returns, but of this clnss I kave pretty goner-
ally sugeeeded in securing their names and postoffices, with a ataicinent:of
the number and kind of nots used. From this kuowledge I have been enabled
to make a tolerably close computation of what they have done, based on‘the
average cateh of other fishermen in the seme localities. In making this

computation care has been token to aveid any tendency to exaggeration, and .

the approximation is probably some less then the actual yield. Most of the
failures to make these reports have been with those fisherinen situated remote
from mail facilifies, or thoss engaged ou a small senle of river fishing, ==
The almest universal testimony of fishermen from sl localities is that the
eatch of 1885 has shown a decided falling off as compared with that of 1884,
which was distingunished as perhaps the worst season ever known. Opinie
vary somewhat a3 to the canses of this decline in yield, which has been stead:
ily going on for the past four or five years, but the theories which generally

prevail can be comprised in three. :

While some portions of the territery, perhaps, have not received :
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T 'DESTRUOCTION OF SMALL FISH BY THE USE OF FINE-MESHED TWINE.

., Fishermen in sll localities agree that this has beon & ver . i
‘l:j;hq {'apld[]y decreasing yield of whitefish and pickerel, our g\vgogsgsthfxifltl?;btln
species. Thoy are equally agresd that some steps should be taken at ouce te

-p‘rev_eptrt_hls wantop destruction, . which has been going on for years ‘I‘he0
.ifhnc;w from the testimony of others of their class, and from ncbnal obse;‘vahiony
Jhat on the Canudian fishing grounds, where stringent regulations to ro-
gorve the infants of these species are enforced, each yoar witnesses a pood-
average catch,_ on the increase, if anything, instead of the steady dwindgli
. away of the yield of the *free-for-ali’’ grounds of Michigan. They h v

reasoned from effects back to canses. Of course the fisherman who hya ‘on
] _h‘and & quantity of this small meshed twine can hardly be expected to sji olg.
.. 'his assent to a system of regulation which will meke his property vnluesiez

. .although many of them have had the honesty to do so, as I shall show fu:’
- ther on, but none of them have been able to invent any practical scheme £01-'

-8aving these 1it P
‘the ifesh::,e ittle fish from destruction other thzn by the eniargement of

2 FOULING OF THE WATERS WITH SAW-DUST AND FISH OFFAL,

- This enuse of complaint, unlike the first, is largely local, and i
a grievance now than in years past. There aregssogle pla’ces dn?vz}'?}?glég‘:s
 Whers the practice o ruuning sawdust and edgings inéo the water hag b s
» 1ot only an intolerable nuisance from itary utb 5 groat
annoyance to navigators of steam craft, and utterly @ i H
grouuida which wers before the natursl resort of the uwhiizg.;;ﬁtwf’aﬁig:{l;ﬁg
8 th'm Btate of facts true st Barpga -and Pequaming, on Keeweenaw Ba y
Mazistique on the nerth shore of Take Mchigan; und Muskegon an{d othzr,
: Pplaceg on the east ghore of the same lake, The snrface of the water for miles
- around each of the places named is coverad with this stufl, and both vessel-

cotpletely eovered by the rotten sawdust deposi : i

: Dlote g posited there. This unn

gestl uction of the feeding and spawning grounds of the fsh shoutlagef;l?e’
been provented years ago, but even ab this late day there is no good reason

- why early Ieg{sia.txvc action should not intervene to prevent the few mili men
who still persist in this practice from so using the waters of the grent lukes

and the st ing - i A .
| lass. le sireams omptying therein 28 fo subverl the rights of every other

3. UNFAVORABLE AND VIOLENT WINDS DURING MUCH OF THE YEAR.

- At first blush i might appear that the wind and weathor <
: l:t._t[e"eﬁect on the total catch of a fishing cosst so sif;u:zegoxl:;dis]”;;;tbgg
‘Michigan ; that what would be a good condition for one eoagt would be a
bad one for another, and vice versn.. Nordo I think this a0 good a reason
to account for the decreased yield as either of the others. There ca11 be but
little doubt, howaver, that the weather during the year 1885 has been more
Enfavora.ble than for many years past. The early part of June witnessed
ﬁerce storms on Lmke Michigan especially,\which teemed to drive the white-
8h almost entirely from the eastern coast of that take, to which they did
not return; and from about the first of September to the close of navi tﬁion
storm followed storm of so violent a character, and in such rapid mmcgt;asimlJ
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ion. d met fishing,

ake the occupation of pound e

Jo t‘;'tlzﬂ extremely dangerous and unprofitable.. od e the Fesult of Tagh

loca:‘xes,th “total number of pounds of fish reporte e nar ot it

W,hlle le_ ' considerably in excess of the aggregate pk_a. ym e

Toast cu;u)c X 12 in T™ind that the number of fishermen ma _mgnseg rhe 1o 1
Pl or:eater than in suy other year, untl that the ‘mlc):;: o Semnte, Th
five tlmzs g no relative proportion to the incrénsed {mﬁm AN Sy

i e:;ﬁ)le shows the aggregate catch of the olllg tl-gnnmount PRy
f)ou)owltlllngnitting reporls the three years last past, with ount 1

er) 8 ) :

of -meshes.  Forty have no suggestions on the subject, Thua it will be seen
that a large majority of the pound net fishermen themselves favor g mesh of
at lanst threo and one-haff inches as the minimum size, notwithstanding the
fact that nearly every man of them has and is using smaller twine than that,
2'Gill net fishermen are unanimously of the opinion that pound nets, if their
- use is tolerated, should be of larger mesh, and nmany faver their abolishment
" altogether. S

The numbér and class of fishermen reporting is as follows:

excent in well sheliered

: T L T, 198
: h venr: Gill and pound net fishermen .. T T 57
In uge S0CL ¥ o &1t Mot Seine and fyke uet fishermen______ e e 33
Whitehah, Trout, Pound Nety. fath, . ) -
Yonr. L : -
: . ' ' 427
s | 400,150 s The total number of nets nsed by these fishermen is as follows:
1883... L wesn y o weger |4kt Pound nets, ... _____________ el 982
168¢... | v | 4enget . Ml nets, 1,448,852 fathoms. .. 11T 24,270
1885... Soines. ... I 57
e Fykes . _.___..___.. ek 220
. : 'twiné in use of 29 ‘
The following table shows the catch and szégy Of _ W? ) r The number of boats nsed by them is as follows:
firms which made reports for the years 1883 an o Tugs_ ... __. o y 86
: Whiteflsh (| Werring, | GULNete. | pound Nefs. 0 S Tkt Sail beats. . (| 818
i e B T L 282
R o | smanr | AU Skiffs 165
2EEIT | WSS | GG :'::‘:; Number of men employed._ .. e 1,704
168...- BRBE0 | 1AW | BEAL ] F Reports have not been received of the catch of the following nets which
1685.... I — DR ne 5 8 known to have been in use last year : : .
. - i B , . e L . du ng_\_"‘ S M .
o S R pse in' the whitefish catch durings Powmd mets............._. .. aeee 127
These_tables slncntvi h vory ;;glygg,;’eggs aud 1884; while the &mg;_mggg. Gill nots, 140,000 fathoms.. . 1 71171 TTTTITTIIT I 2,300
the yoar 1886 from “’1.._exceswf that tised in the former year, and ab Tyke nets.... ... I 62
twine i lise was 1ﬂrg°‘fa;“iﬂ gorvico in 1884, Again, the reports this yos Sefnes...... T 4
the same quantily us v{ thois firms and individuals who have been engage

from a large majority o
in the business for s term of yoars,

represent a falling off from that of |
Tar instance: of 427 fishermen, but 68 report.a-

favorable season, an

N ) ' her hand, five sg
yeur, this year was about the same as lagt. Oun thef Otnlz_lf'ﬂi”th’in cate Wlonels.. .o 27,070
nine say third: five yeport & desrease of one-fourth in cate Pound net S LI
their catch fell off one-third: tion of one-half; while 239 repor OUBE BB e e L L,109
-om that of last year; seventecn a redue Aon ? o Fifty-twe mad ) ke mets......__ LTI 212
from s ynfavorable,” and bhll‘t}'-three tovery PDOF‘ ! “£alling off i ) - Sei e e 1
the season u?- inquiry. Of those whose returns indicate 2 gluin‘ 0 . ) ]
not;lip(;gilgrnetiéll?t ntqtribu.te it to the sformy wedther, secventeen CSZT& thi better idea of the dimensions of this twine may be formed by the state-
ca H -

e waters with mill refuse, or fish oﬁa.li T}dnsloxft:zur on tht
I ime cange for the decreased catch and rapid lfcc}l) e 13nd o
the Be tion of small fish by the use of fine-meshed po ot (,) wd
tlhe (lenst;?illzir enlargement. . Two hundred and nineteen gave D ion
dem . “oon gave P
i ff in catch, . : :
to the Ctuse ﬁ;falgsgdonet fishermen report in favor of hma‘tklgg ;l:{:;n?:ilg
Sevendy::ts thll?ee pad one-half inches or more in the “I?OB;Ly oven favq
zlf Pm;nnches as the minimum size, and thizteen {all S;agllr;:ve T meeere]
oon i d fishermen who . 1
‘ to punish dealers an ickers
recotlnilfeeg;i ﬂi'nlai.‘;ei‘l)' I;mssession, but do not Favor a law to regulate tho s
or wh

ment that the total length of the gill nets is 1,588,852 fathoms, 4,533,112
feot, or 1,805% miles. The length of the pound nets placed in a string
would be not less than 1,064,640 feet, 177,440 fathoms, 201 8-11 miles,
‘The fotal length of the seiney is 4,969 fathoms or about 54 miles. Thus it
will be seen that the nets fishing in Michigan weters woutld, if placed in a
continuous string, belong enough to completely reach around our 2,000 miles
wka const. '
n accurafe statement of the total amounnt of money invesied in the para-
phernalis incident to the fishing business has been rendered impossible from

the fouling of th
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a.variety of canses, ¢
fishermen that the in
purpoee of texation,
haps their ri%‘ala. tE o
. From the partial ret 1
E}Tg?;:ﬁ?:ving gkatement, which is here submitte
ing but as calcu
the indusbry:

i ioi revalent among

i which was the suspicion prevalent.a g

Chf!c?lf‘nfﬂil:;g imparted might bef u&fd: ﬂf, n])a:;: It?)rI:;:t
1d disclose. the nature o eir uslm

ﬁ;s ‘:::;: especially the casezl w1thhsomebd§ile; l?l:ng: : I;fea

y i i ave be . gleg

tinl returng furnishe c;\:em)t e eats. S0

lated to coavey a faint iden of the monetary importgffcg- 0

‘In addition to this, one fi
‘ushed up to this date (Mar
ten buying firms return

rm of Detroit, whose returns have not been fur-
ch 1), hag canght at least
as having purchased from fig
and whose catch has not been computed

1,000,000 pounds; and
hermen who have made

Yalue of Dot oo oooo-one e T
Value of boabs.-._.-- e

Value of docks and buildings

Value of other apparabis. _.ooocioomuwaooommmsmn mmem s

The above figares do not embrac

- ds for fishing coast, an
e the value of landa 0mple§e o ;;,1,1 i

e hich tho table is- made were comp in ;
f:w o t}éif}iiﬂzﬁm f’lr‘(l}lrgit‘;li:cof ¢¢docks and buildings ' especially ia incom
items m .

- plete and
P Returns from 427 fishermen

during the yenr 1885:

To whiﬁh add:cutch of firm above mentioned_ ... . ___ 1,000,600~

impr ts
¢ of that class of improvemen
e e Bczill?)lwvglllzir total catch to have been as fg OWS,

Adding this result to the figures heretoforo given, we have as a careful

IR g ST L | P PR P L PRI RLPE
Trout. veemceieennnn
Herrlng....-
Plckorel ...
Sturgeon...
Black bnss._..

OLBOE KENAE. ..o e cmem e rrememammanrran me e et

-estimate of the total catch o
grand total of 26,381,875 pou
price of 3 cents per pound (ab
- monetary value of §7931,456.25,

. Faw peraons realize what a wonderfnll
have in the waters of the great lakes
‘houses of nature. Not subject to priv
and little labor for the gathering of it:
- In the'fact that our waters have temp
.use them as to plmost destroy their
‘those of the immediate present, the
‘threaten tho. complete aepletion of
year after year with exhaustive or

f Michigan fishermen f
nds, nearly 13,190 tous
out what the fisherman

or the year 1885 the
, which at the average
o receives) would realize
¥ prolific seurce of food supply we
—one of the most bounteous store-
ate ewnership, requiring no cultivetion
» there is nothing strange
ted the cupidity of a 'class of men to o

Blind to all interesis save
prosecuted the indunstry as to
The farmer who would
ps, without seeking to

plant his fields

'l‘uln]s............._,....................._A......‘......T.......i

replace the drai

nage upon- the soil by the use of fert
his acres barren

1lizers, would soon find
, unproductive and worthless.

His ownership prompls him

te the pursuit of a differ

ent policy—one which
value of the soif,

keops up the fertility and '
the rights of private

‘ E
i “pickerel '’ and ‘¢ sturgeon
The number of pounds clagsified as “p

reliable as going to show t
son that fishermen 10 wa ) 1 D
](;efathose fish under the head of *“other kinds,

ownership esunot be acquired,
of the future,
- have the right
Legislative inte

have been used without
or the rights of sueceeding generations
to draw upen them as an important
rference is imperative, to the end tha

tent of the catch of those species,
hl?ilfx r?::turns in many cases included their cateh
g onr blanks having no head
nts on Lakes Huron and.

regard to the wants
of men, who should
source of food supply.
tthis wonderful natn-

ings for piclkerel and sturgoon. There are many pol

Erie where the piclkerel cateh has bee
of pounds, aand on muc

ral resource m
: In the following pages w
seem most needful.

sacrificed to the greedy d

ro5s numbe;
u fuily 50 per cent. of the gross nuumbel il be found some suggestio

emands of the present.
igan the sturgeon

| ns of regulations which
1 of the east shore of Lake Mich .

ter importance.
g nssumed equal or even grea
catiﬂlal&?]ition to the returns made, as stated above,

nets, 140,000 fathoms of gill nets, 4 seines

. In-addition to what has
brief enumeration of the
. The most valnable o

there were 127tpu;iuu‘
R 2 fyke nets known to have:
o o d. Approximabings

already been stated in tliese pages,
more valuable food fishes iz submitted

f the food fishes inhabiting the great lakes iz the

i 1 receive
been in service from which no roturns have been rece

the catch of this twine upon the basi

Whitefish { Coregonus Chupet forms.

ike kind
s of what other nebs of like n _some of the inland lalkes as well.

» and it is common to all of them and to
There are, \howevcr, i few varieties of

i i i icini have as o result:
canghtin the immediate vicinity, we he
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c i had X these
the whitefishes which seem to he peculiny to certain wabers. Among
he .
ioki ed ) ‘ o
varieties may be(g;l;;:;?tw Hoyi—called herring by some %s‘lil:lﬂ!:gn(,)‘f:ta_
1. The C:sco It has only been noticed in Lakes Michigan, .le und Onto-
‘fMO!}!I—:]j’B n)l.ulleqt of alt'the whitefishes, rarely wmgh};ng mmnd o s 0
;lgu;n:]s' i]:hSabits cieep watber, fmmht‘.hlirlli{y 1;;0 s(::'eutﬂ iﬂrfs DE?:;n“its ‘small s.fo
inci b d for the lnks trout. 1 5 :
he({l lz',;ll%;‘int,]yml]i{?t'ﬂac]ei;fofizgc valne. Nothing distinctly is known of its food
and s ,
I ) i i . . . r N 1-
. b19?l{3[n‘g‘ ];llaalz:llt?ﬁn  ( Coregonus Nigripinnis) has been ff)undt ;;g;lalig I\Eﬁ ;1
v 5 inhabits the deepest portions of the lnke, b?e:?% faken in fom
gnllt" ‘;n one hundred fathoms. It bears a close l'eae:im' ao;siderable e
Jf‘i);gy a?though it reaches a larger size. SV]lllc fog?all;nac])undnnt lo quantt
o e of the lake, it iz espe A ; !
o ?]‘;mﬁmﬂge o(;'agr:l:gt’i‘rgvers Bay. In another portion of this report will
Eel%’ ‘11;)(1 gome further remarks about this varieby. 1o Gisco and Mich-
° l)"l‘! Lake Herring { Coregonus Ardedi), sometimes ca e ahably
» 1 yrin is one of the mosb abundant fishes of the gl[etat (vel; probebyy
.lgill‘;illl(;”;:cgénd only to the whitefish in llmpi)rtmi?;e. o é;iwnillg Jargo
o i i titleg in shoal water. uwning se
SC]'IiOOI'S m]gcl:o{:tl:'e;' lgcif:;tbg:}.ap 11&8 a food fish it is greatly inferior to the
is during

whitefigh.

4. A variety called the ““Long Jaw’’ is meb in all the waters of Lakes Hnron,
. A var i

i i iderable quantities save
i ichi but is not taken in any consider t ;
Pt zm]];ohr[clci}fl%ﬁ:,lutter lake. Tittle or nothing is lknfg\\}rln o‘iéti:;l;:ltgsf
on tlF-"lea:min look upon it as o liyhrid between th,f, thlt?';:e i? 3 herring.
ludn 11'805:1 fish it ranks about like the ¢ Black Fin,”” and h s
] 4 .
b . Eshe "l‘lgtl[.:i‘lii.ninee Whiteligh ** (Coregonus qzmdm’!atomlzs) gll'e i:lt:;(]i ;i
51: J’-\E?:hi an and the northerly part of Lake E['uroll;, Ifhoz}%e ge‘igy;hborhood,
oonsid blg nantities in the formeor lake, principally in ho neighborhoo
co:glderaB: ! As a food figh it ranks with the he'rm]lg’h!’)tl: is larg ,
ol lefnu ef}md rounder. Nothing is known of its habi ].) ot conbributed
b Ob!g the best history of the Lake Trout (Nmmycz.as]n f:y (Ilin bributed
Prcl)bil't ‘Yr_'a.turc is that of Mr, J. W. Milner, who, notwni: s ?E«,uf;s o ton-
3111?(?;0; :he species to variadion in sifze, 'slhnl:;?::da?}?atci}?;’structum,l 0 the
i to the same family, and { g b I
ot i}hg}f; tsléeg;li}aazio\l\lr%uﬁl not admit their distinct p]llnsslft't:at&lgg.spal& 1::
ot fothe ?nost numerous species, is eaught mostl.y 1{:1 gi bl;: o} and spawns
gneoot ber and the early paré of November. A greu Tlm o .
boen gt by fishermen to what appeared to be dlsh’ljlc';‘ VOr fes of this fish,
bee:ln‘gg'lzlék %‘rout 4 Gray Trout,” * Reef I’I{‘rout, ! Deligpbe ner Tron o
and Pront ?? + Pot Beliies,’”” and ‘¢ Racers,’’ con ] of in.
y S}mul lwzra.tl?zi(j;sl cmI'i‘,isshermen conld eagily (lisbmgm_sh sach p:;rt;tg;l:;;xﬁlfsg,_
Ym‘lﬂui 0[:1.5 I have been able to learn, ;michthyolggl'st_]m%yle m e ang clasel-
Eg;:t?(;na;f them, nor learned what, i]f nuyé p'et.c“h?znhtﬁfo Sei;)]?ogwet ch. . One
. igtinguishing traibs, viz. .
e ot mor; %fﬁglé‘::}l;:gﬁ it is smallér in heacl,lhoﬂy, Emi(: E;lrs;
i h lighter salmon color, and is
e e ot m{:;c; f%eah fish, and to make it the
It inhabits only the

variety, h
is peculinr to the waters o
than the other vm'whe‘s, o flesh fe 2

L g0 as to impair |
f:fiztt;izzslglflil:h of the lakes for the purpose of salting.

e
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deepest water, and is taken cutirely with gill nets in from 60 to 100 Tathoms,

When at Marguette, in September, I learned that good catches of these figh

kad been made during the entire summer from that Place. It has been as-

serted that they spawn during the entire year, but I am inelined to think
the statement is only a fisherman’s legend, They evidently do spawn » title
eatlier thau the other lake tront.

Of the Pike Perches (Stizostedinm) but two varieties are common to our
waters, the Wall-eyed Pike (8. Vitrenm) and Sauger (8. Canadense). The
Wall-eyed Pike is found in all the Great Lakes, but is moest plentiful in
Suginaw Bay, Thunder Bay, the head of Lake Brie, and Green Bay. It is
& hard, firm fish, of good flavor, and perhaps will stand shipment long
distances better than any other of our fresh fish. It wag very plentiful a few
years ago in St. Clair Lake and River, but ig becoming scarce there now.
The testimony of fishermen is that in size it is being rapidly fished down by
thoe use of fine meshed pound nets. It should, naturally, equal the white.
fish in size. .

The Savger is said to be common to the entire lake region, but I could
learn of only twe peints where it had been taken in any considerable qilanti-
ties—the head of Lake Erie and Thunder Bay, It is much smaller than the
Wall-cyed Pike in size, and seldom renches more than 14 pounds. Its com.
mereisl importance is insignificant,

Of the Pike family, the Muskellonge ( Esox #6btlior) is known to the fisher-
men of the entire Inke coast. If is frequeatly taken in pound nets, and with
hook and line, but I have been unable fo learn that a single specimen jiag
evor been taken in gilling twine. It is very farge (second only to the Stur.
geon) and not plentiful in any loeality. It is most abundant, perhaps, in
the widenings of the Ste. Marie Rivar, where it is caught in pound nets.
One firm fishing there reports a catch of §,600 pounds in 1885. It com-
mands the highest price of any of the lale fishes. The other variety of the
Pike family (#rox fueins), thongh known to our fishernmen, is nowhere in
the great lnkes taken in such numbers as bo give it any commercial signifi-
cance.

In the immedinte vicinity of large towns xround the entire fake coast the
common yellow perch (Perce Americana) is caught in large quantities. This
is especially true of Lake St. Clair and the sontherly end of Lake Michigan,
where the close proximity to the Detroit and Chicago markets enables the
fishermen to disposs of *hem for immediate local consumption at some sen-
sons of the year. It is common to the shallow waters of the great lakes,
but its unstablo value makes it of little commercial importance. It is canght
in all kinds of nets.

The regulation of the size of meshes of all kinda of nets is a matter of
the greatest importance, i we would Dreserve our fisheries. At the same
time, the subjest is, perhaps, attended with greater difficulties than any
other connected with fishery legislation, owing to the different conditions
which prevail in the various localitics, My nwn observations, fortified by
the opinions of the fshermen themselves, leads me to the belief that the
eetablishment of a uniform size of mesh for use on the entire fishing coast
can but have » very damaging effect on the industry in some localibies.
What would be a suitable size for one place wonld he totally unsuited for
another, where a different species of fish formed the catoh, T'o illustrate,
if the mesh he established at 2 amall size, sy 24 inch for pound and 34 for
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i I
illi wine, in most of the waters of Lalke Buperior, the north and wes
fllllc:i'r;g (Ef Loke Michigan and many parts of Lake Iuron, wher;s1 “;lﬁlteﬁshé‘
trout nnd pickerel constitute the principal portion of ﬂll]e cakeh, | G:l?inclh
destruction and waste of small and wnmarketable fish of those Zpeﬁlesg hioh
has beon going on for years, and which all fishermen concede asme o e
most prominent factor in the deplotion of our fishing 'groufliqu, wou ”cand
tinoe. On the other hand, in wators where the herring, *“long jaw wnd
“Llack fin” are a heavy percentage of th‘e catch (notably the cz.}se? on the
eastern shore of Lake Michigan south of Big T'rnverse Bay), '1:1()“:1:;%;[1 e‘
smali twine would Dbe serviceable. It may with truth be said tha . e:o‘
species are of an inferior quality, and bear ne relative .commercial vfn “:h
the whitefish, trout, pickerel and sturgeon. I am prepared to gg fur 1;1?;
and declare s iy opinion that, if there can be no means devised for he
taking of those inferior kinds of fish Without entailing ns a consi?l(}“:nk
the destruction of the small figh of the more vsltll.la.bie species, t.henB :}Ia. -
ing of these less valuable kinds shonld be prohibited altogether. Bu ; a.m‘
inclined to think that o plan can be devised, with tthe mtelhg,‘,’[g' ]ass]'s nncr(i
of the State Legislature, whereby the herring and < hlack fin fsu;rles ca.ﬂ
e oporated and at the same time tho desivuction of but few o tt:ebsmtxil .
fish of other species involved. This can be done, in my ]udgme&l s ty. 3
establishment of the Jegal sized mesh at sny 34 inches for poun }?e.s :]}Jm
4% for gilling twine, This twino should be used in all_wabers where the
whitefizh, pickerel and trout are taken, but, in addition, dlscretlg}l;mry po o
should be vested in the fishery officers, with the con‘nurremj? of ﬂe];:t,),mm;h
sion, to permit the use of smaller twine for the taking of So{tl‘ 8 t' Sur
as herring, black fins, perch, suckers, bull}leﬂ.da, ele., bult‘. such “lscre;;gn}? ¥
power not to anthorize the use of small twine for the taking of har is <
Permits to nse small twine should be subject to immediate revo.ca‘;;mn év he "
ever its use involves the waste of smali fish of the valuable kin ED. gl!ilﬂ_
thing of this nature, followed by n law creabing & sufficient nﬁm ‘erl:)"JB n
spectors or wnrdens to cfficientiy inspect the fishing coanst and the ]lgeﬂ ilts of
the cateh, and another law to punish dealers and fishermen for hatvmguld
their possession fish of cortain species which are under & given v;'lqlg 'r‘(:’gnds
probably go as far towerds stopping the destruction of the fishing g ounds
of the State as any plan which can be devised. Without the a%)poml nent
of inspection officers, with ample powers, however, all attempts o re%u_a t?lee
of fishing will prove flat failures, and the fishery laws will be 1g?ore m.t 2
futnre s they have been in the p(;xst,dor iltv ]best ougt(;is:;'ved 8o far as suite

nvenience or interest of individuals here an .

th?\ﬁ?ile gilling twine has been in use in all the lakes for more thn.nt}l;:lfte&
century, the introduetion of the pound net is of a much more l1;3(3(’,_11 muc]‘;
and as o wasteful device for the teking of fish (as at present use ()1, 1st. ol
more effective than any other applinnce yet invented, The intro u'(l:ﬂwhav-
these nets inte the upper lnkes was made a point of inquiry, &}:ﬂ;.PDBEI ¥ Loy
ing a bearing on the question of the future stability of our fis ltlillg :Btslsurﬁ“t.;
From an apparently authentic source I obtained the statement tha Oh? o
pound net brought into the upper lakes came from Sanduskg, fm’ears
1859, and was fished that year in Naubinway Bay. For a number (})) byl o
snbsequent to that date their intreduction was very slow, megf%r(;] 8 ]{’ich
their much greater cost than gilling twine, and the nbl:mdaucefo ths ,_ﬁr ot
yielded a profitable harvest to the more primitive appliances of the gi
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fishermen. Shortly after the close of the rebellion, however, they be;
rapidly to come into general use, and their introduction has confinuved u:
they now oceupy overy available space on Lales Michigan, Huron and B
and are rapidly assuming a like prominence in the fishing operations of L,
Superior.  As they arc more subject to damage by the acfion of the elense
than other kinds of twine, many places on the latter lake are unsuifed
their use—a faet for which the fishermen of the future will probably h
cause to be thankful, This class of nets, as generally used, is terribly
structive of the fishing industry, and T have no hesitation in declaring t
their long continued use, under the same conditions which now prev:
means nothing less than the utter extinetion of the two most valuable of «
food fishes—the whitefish and pickerel. With meshes of 2% inches (
usual gize) in the pot, they hold a fish of less than one-half pound weig
Either the mesh should be enlarged to 4 size which will permit these si
fish to escape, or their use prohibited altogether. The destraction mai-
* takes place in the spring and summer months, when the young fish come
shore to feed and get awny from the large fish. "These nets, set in compa
- tively shoal water, destroy millions of flsh o small s to be totally unfit
the market. In the fall they are set on the spawning grownd, or |
approaches to them, and the adult fish is caught just ns it is about to depo
its spawn. Under these conditions, artificial Propagation is prevented T
developing ita full results, by the destruction of the young fish at some s
sons of the year; while at others, natural inerease is interfered with by i
capture of the breeding fish. Nothing can logically follow from this state
facts but total extermination of the species. Nor am I alone in the opini
above expressed; for the immense depletion of the waters from this i
_proper use of the pound net has long been knowan and commented upon
practical fishermen and fish-culturisis, As long agn as 1880 no less
authority than Mr. Seth Green spoke of their use in these words: «T
. pound net is one of the great inventions for takiang fish, and they will depi,
any waters wheve they are used wnless the meshes avre made large anough
that they will lot the young fish through.”” The truth of this statement «
be attested by fishermen in every portion of the State, whose personal o
periences have forced them to realize its correctness,
One striking peenlinrity which I observed in the statements of many
the pound net fishermeon interviewed (most of whom were using two and i+
and one-half inch twine) was, that while they did not catch any small m
unmarketable fish themselves, their neightbors fishing the same sized twir
in the immediate vicinity did destroy them in large numbers: Visiting ti
neighbors alluded to, I would be favored with & similar story, with its appl
cabion, however, reversed. From what I was able to observe for myse]
aided by the staternents of the honest fishermen, I am forced to the concl
sion that in nearly every locality where small meshed twine is set i water «
& depth of, say fifty feet or less, the reckless destruction of smalt whitefis
and pickersl is going on and will continue until the meslies are enlarged «
the waters are exhaunsted.
From many localities comes testimony from intelligent fishermen of lon
experience to demonstrate tho success of the work of the State in artifici
* propagation. Parbignlarly have these results been noted on the east shore ¢
Lake Michigan snd in Green Bay, both of which localities have becom
notorions among fishermen for the numbers of small fish which have bee
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destroyed there. The genefal opinion expressed was that they have been
¢ Lake Bria® fish. When it is understood that the Lake Brie whitefish has
marks which enable a practical fisherman to distinguish it from others of the
same species, and that all the fish hatched by the State have been from the
ova of Lake Erie or Detroit River fish, the relevancy of this evidence becomes
apparent, It iz also conceded, and must be self-evident to any one at all
acquainted with the methods pursued and the results of our fisheries, that o
realization of the full aud legitimate resnlts of artificial propogation has been
prevented by the destrnction of these small fish, which have yielded little or
nothing to the fishermen at the time they were taken, and of course have
decrensed the cateh of marketable fish the next or succeeding years to just
that extent. Numerous instances have been adduced where the young fieh
go taken have been put upen the ground for fertilizing purposes.

From the feregoing remarks on tho pound nets and the evils resulting
from their improper nse, it may be inferred that they ave the euly kind of
nets whoss use is followed with bad results. And so far as the destruotion
of small whitefish is concerned, this is true to a great degree. But the fyke
nets and seines destroy large guantities of small pickerel, and the gill nets
make their heasviest catches of adult fieh during the spawning season and on
the spawning beds. And this brings me to the subject of a ““ close season.”.
The Canadian law provides a cloge seagon during the entire month of Novem-
ber—the spawning time of the trout and whitefish-—and &o far as I have con-
sulted with fishermen who lhave felt its effects, they have not comyplained of
it. In fact, the universnl opinion has been that in the long run such a
regulation must be to the intercst of the fishermen ; and that the steady yield
of the fishories on that side of the Ilnkes is due in no small degree to this
regulation, which allows the natural increase to go on without interruption.
Time was, before our own waters became so depleted, that good catches

could be made during the entire swmmer, and the opinion has been quite -

generally expressed that a few years of *‘close season '’ during spawning

time would again restock the waters so as to make summer fishing profitable.
If the fish could be not captured at that season it would be enabled to escape the
bad weather of the later fall months and the consequent loss of twine and
boats, and not unusually of human life. Whether or not a close season
would restore snmmer fishing, that it would improve spring and early fall
fishing would seem to e n logical inference. A number of intelligent
fishermen favor brying the experiment of a close season, bat probably a large
majority of them would be oppoged to it, more especially the leavy giil net
men, the greater part of their catch being af that period.

TFrom the foregoing facts and obeervatious, fortified by the opinions of-

fishermen, I am induced to submit, in conclusion, the following summary of
recommendations :—

That the commission should direct its efforts, so far as the Iake fisheries
are concerned, toward securing the enactment of lnwa:

Tirst. DProviding for the appointment of a system of fighery inspection
officers adequate to the wants of the vast extent of lake cosst, with suflicient
powers vested in them to enable them to bring violators of such regulations
ns may now or hereafler be imposed to certain and speedy account thevefor,

Second. 'That denlers and fishérmen having in their possession whitefish,
wall-eyed pilke, or take trout under the weight of one and one-hall pounda
should be guilty of a misdemeanor, and subject Lo a suitable penalty therefor.
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Third, That the meshes of the pots of I ' i
1 : pots of pounds nets for the taking of all
other kinds of fish than herring should be ‘at least 84 inches. Thn% puu:d
net pl?f:s Oilth{eedu;fhtllmu;imln and 24 inch back for the taking of herring
may be authorized by the fishery officers bet
b i gt Y oflicers between September 1 and the close
Tourth, That diseretionary powers should be vested in 1l i
. BeTe d e fishery ofy
to anthorize or forbid the use of twine which may seem to them 11115};1itelt(I:e(T;l
the loeality W]lel‘? confemplated fo be used.

Fifth, That rigid ﬁnes_should be imposed on persons fouling the waters
gfi tlhe great lakes and rivers tributary thereto with mill refuse or fish

al. :

* Bixth. That a law should also be enacted to anthorize th

» . ! 7@ the fishery officers
to prohibit the use of all kinds of nets on the spawning groundi‘ of the
whitefish from the Ist to the 80th days of November inclusive.

Seventh. That the meshes of gill nets should be fixed at 44 inches, with
power vested in the fishery officers to authorize the use of smafler meshes
for the taking of black fins ™" and other kinds, provided sneh anthorization
does not invelve the taking of whitefish and lake tront.

Respectfully submitted,

. Lysaw A, Braxt,
DErrorr, March 1, 1886. ’ .S’fatis!a'c’az Agent.

1I. REGULATION AND INSPECTION OF THE FISHERIES,
A. INDUSTRIAL FISIIERIES,

The general condition of the fishory laws ought to recsive sbtention ak
hands of the Legisluture. There are gy s%a.tutes in force 1'cierri?1gutlg
different branches of the subject that would be far more simple and service-
able for those having oceasion Eo consult them, if they were embodied in n
singlo statute, Act N?. 350, Laws of 1865, entitled *“ An act to protect fislr
and preserve Lhe fisheries of this State,” iz the principal statute, and all the
others might be incorporated in it. Ilhere ave twenty-four separaie acts
besides the one referred to, now in force, some of thom applicable to certain
counties, some to certain lakes orrivers, and some against the use of partic-
ular methods of fishing. All are the product of good intentiens and are in
bhe right direction, but all would be improved by codifieation and pmend-
ment in accordance with the recommendations of this Board.

The patticulars in which the Commissioners think changes should be
made are indicated elsewhere in this Report, and will be pointed out in the
recommendations submittéd by them to the Fighery Committees of the Leg- -
iglature, when that body is in session. '

Auy one who has read the report thus fur, and particularly Mr. Brant's

-report to the Commissioners, must be satisfied that the preservation of oar

figheries imperatively demands the enncément of a law aunthorizing the

epployment of an inspector and wardens of the fisheries, or some duly

authorized State officers (no matter by what designation they are known), as

recommended in our report of 1884, to enforee the fishery laws. "The nieas-

ure we recommend was passed by the Ifouse of Representatives in 1885, but

failed in the Senate, which must have resulted from a misapprehension of
4
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’ the trne condition of the fisheries and the necessity of the proposed mesas-
ure, or something equivalent to it. . L
That the recommendations of this Commission were in the main right
and Dbased upon an intelligent view of the needs of the case, we think is
abundantly proved by the position taken by the leading fishermen of the
Stato during the senson of 1885 in approving the same measures, then rec-
. ommended to the Legislature, and urging their adeption; ﬂ._{!d alsg h;y
! the unanimoug approval of similar measures by the Michigan Fishermen’s
' Association in 1856, )

The meoting of the representative fishermen of the State, and their organ-
ization as an associstion for the purpose of securing proper legislation to
protect the fisherics, we deem n most hopeful sign. They are at last aronsed
to an appreciation of the fects urged so strennously in our last report, the
slarming decrease in the quantities of markelable fish, the urgent necessity
of good laws properly enforced to preserve whalb there is left, and of
incrensed artificial propagation to restore the stock on the partially or
wholly exhansted fishing grounds. ) )

Wae again urge upon the Legislature the necessity of amendments to exist-
ing taws, vegulating the size of meshes in gill nets and pound nets, so as to
prevent the captare and destruction of immature figh, prohibiting the
handling and marketing of the same; and also the enactment of & law pro-
viding for an ingpector and wardens to enfores the lawa. o

The scheme proposed for the inspection and regulation of the fisheries is
briefly thie: .

The enactment of a law authorizing the appointment by the Commission,
with the conenrrence of the Governor of the State, of an Inspector of Fish-
eries, who, with & limited nwmber of wardens as his assistants, under the
general direction of the Comunissiouers, shall be charged' with the duty of
enforoing the fishery laws. These officers should be clothed by law with
Co authority to arrest offenders, make seizare of unlawiul fishing apparatus,
and prosecute all infractions of the fishery laws coming fo their knowledge,
or discovered by them: to inspect fishing apparatus, methods of fishing, fish
markets and packing houses. An important seryic_e could be rendered by
L them in gathering & perfect census of fishing stabistics. The importance of
f aceurate information upon all topics connected with the fisheries iz more
' keenly appreciated since Mr. Brant’s work in thaé direction for the season
: of 1885 has thrown so much light upon the condition and needs of the figh-
: pries. It would Do of especial value in pointing out the localities thab are

gradunily becoming deplated, and are in need of supplies of young fish to
! reatore them to productiveness. The product of the hatcheries could thus
be used to the utmost advantage. The cost of maintaining such o depari-
¢ ment in the work of this Commission would be'very small in comparison
with the value of the service rendered to the State.
i As careful sn estimate as can be made in & line of work where we have al-
i most no experience o guide us, indicates that the sum of seven thousand
five hundred dollara for each of the fiscel years ending July 1, 1888, and
July 1, 1889, wonld be sufficiont for the purpose. It must be remembered
that the payment of traveling expenses wounld be quite equal to the salaries,
for the principal part of the service would be required away from the homes
¢ of the officera, . .
In counting the cost of maintaining this service for the inspection -and
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regulation of the fisheries, as well as that of extended operations
artificial propagation of whitefish, we must not lose sight of the fact th
within a very few years the policy adopted by the State, in the direct line
which all our recommendations are made, will inevitably lead to the adopti
of a system of fishing licenses, whicl will eventually pay from the license fe
collected mpon the apparstus used in fishing, and more than likely too fro
fees for fishing upon particular grounds, the entire cost of the inspectir
service, as well as the entire cost of hatohing and planting the young whit
fish required to replonish the exhausted or failing fishing grounds. ‘T
question then is not, shall the State establish this department at an annu
cost of seven thousand five hundred dollars a year, even if it is grant:
that its services are needed and will be worth all they cost; but the re
question is this, is it not the part of wise economy to incurthe initial expens
even if it were double the amount proposed, for the snke of establishing
+department which promises first to preserve, and then to add indefinitely -
the product and value of our great fishing indwstry, and at the same time -
become self supporting out of the industry thus to be preserved snd fosteres
The establishment of a license system is one of the common incidents of G}
exercise of the police power of the State in regulating the subjects of tl
exercige of that power. The regulation of the fisheries by State law is1
,new thing. The laws we have referred toabove, some of which have been upe
our stautute book for thirty years, are {or the regulation of the fisheries; on
they are inadequate, and have never been even tolerably well enforced. Pu’
lic opinion upen thiz subject is so well formed that there will be no gre:
diffieulty in the enforcoment of the proper regulations; and if more or be
ter defied public opinion is nceded, there cannot be found any better we
of acquainting fishermen and fishing communitios with the existence of &
laws, the benefits to flow directly to them from observance of the laws, an
the policy of the Slate in its care of the fisheries, than by sending proper’
instructed State officers among the fishermen for the purposes conterplate
by the proposed enactment.

The State by its legislation of the pnst thirty years stands committed {
the regulation of the fisheries, just as by its legislation and appropriations
does to artificial propogation of food fishes; why not make both as eSicie
and profitable as possible by taking this next and most logical step, in prar
tical effect asgorting that it is right to meke laws, and it is right to enfor
them, thereby rendering effective all measures taken by the State to resto:
and preserve the fisheries. Such laws ure within the power of the St
Legiglature, and the Staie alone has jurisdiction to make and enforee then
Our own Suprems Gourt has passed upon the validity of some of the fishin
regulations in this regard and in so doing has asserted and defined the powa
of the Btate, and the Supreme Court of the United States has decided tha
regulation of the fisheries is within the police power of the State, and n<
wibhin the jurisdiction of the Congress of the United States.

That the State has the requisite power, is settled beyond question; ths
the interests of the State involved in the preservation of the fisheric
require the exercise of that power the facts given in the report abundantl
prove; the mensures best adopted to s prudent and nseful exercise of th
power to attain worthy and permanent benefits of the fisheries we hav
erdeavored to show above as the results of our experience and best judg
ment.
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b
B, INLAND FISHERIES.—TIIE STREAMS AND LAKES.

ile specinl attention is directed to the importance of the induatrisl
ﬁsl‘l‘fa]r]ies bl;' reason of their extent and commercial value, a8 we]ll a8 the;r
vast possibilities under proper rogulntion, as shown elsewlers, tlf'e ];mPOT.'
ance of preserving und extending the cultivation of our inland fis lert;s&a
algo a matter whieh concerns many citizens, and must not be odver 0;3 el.
They need similar stringent bat just laws conscientiously enforced, no  on ];
to preserve them for their value to the people of the inberior as & soglce 0[-,
food supply, but also as a means of furnishing healthful recrestion an sp?lr
within the easy reach of all, so much needed by all classes of our g}euem )tr
induetrions and hard worked people. The present condition ofdt 1{3 g{bela
majority of onrinland Inkes ne to supply of wholesome fish. is moat deplorable.
Let auy man who has lived in Michigan fifteen or twenty yesrs conipgre
what he knows as matter of common report and experience about the Inkes
now, and what he kuew of them less than a genoration ago. The vast ndm?-
bers of black nnd other bags and perch which were so readily ohtmnef 1:ho
vary the monotony of farm and viliage living, have shared the fate od i e
whitefish of the great lakes. Netting, indiscriminate spearing, ng l he
use of poisons and explosives have done their work effectively, an .rmvc;
rendered almost barren these berutiful waters that were once so prolific o

wholesome food, and so attractive for healthful recreation and sport.  Their -

incipal production now is of the kinds of fish that are neither valuable for
g}:l‘.ni:all])le,] nor fit subjeots for the purposes of angling. The system.a.btlg
examination and survey of the inland lakes (more partienlarly describe
turther on), although but fairly begun, has demonstrated beyond q‘lestlo.u
the ability of the majority of our lakes to produce fish a hundred fold more

¢ than at present.

nb’li‘!ll]cil? I;.:L%rtion i8 hI:lsed upon the character of the waters sand the a.bundn‘nt
supply of food for the nnrture and growth of the fish, ns dlsc]os'ed_blylt 1((;,
survey. It iz probable that proper methods of fishing wouid have ldimmla llg
the naturn) supplies of the bebter class of fish, so t}.lmt artificia supp.t!e.as
would from time to time be needed to keep up the maximum stock, but i lla
cortain that the present depleted condition of the interior lakes is mgm }fr
due to the reckless use of nets and spears, sud other destructive metho‘ E'O
fishing now prohibited by law. In addition to the valuable kinds OI.kD"' ive
fish in the inkerior lakos, buss, pereh and blue gills, the wall-eyed p: le can
be supplied, by m‘tiﬁcinldmexgasf, m;;l proba.blty the German carp. Bels are
al ficiently introduced for the present. . .
qhﬁagg s;pnco lhas been devoted in our lnws to the protection of_ fish in t}m
inland lakes than for the protection of the co:pmercml fisheries, but the
same lnck of enforcing the laws has been manifest, and the omission has
worked itg natural result. There is the same need for officers duly a.ul:h?li-
ized to enforce the lnws ou the inland lakes that is so readily found with
respect to the industrial fisheries of the great lakes.
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HI. ARTIFICIAT, PROPAGATION AND DISTRIBUTION OF FOOD FISHIES,
A, WORHK IN FISHES,

1. Whitsfieh,

There is no occasion for discoursgement nt the results of planting white-
fish. 1In the early years of the Commission, a large nnmber of small plants
wexre made in a great many lakes in the interior of the State, in almost all of
which white fish were not known to be indigenous, and in only one or two
of which it has ever been found, as the result of intentional or accidental
planting.  Such planis were made without any inquiry into the facts which
constitute the essential conditions of success,. a8 to whether the water wasof
eufficient depth, aud of sufficiently low temperature, or whether it contained
any of the food upon which the mature fish would feed, or the peculiar mi-
nute forms of life upon which the fry are known to feed and thrive in the
waters of the lakes where whitefigh are found native. But such experi-
ments were perfeetly natural, the amounts expended upon them were very
small, and it is poseiblo that such experiments may have been successful in a
fow instances. I two or three such should be found, it would be worth
the cost of the whole. That such instances are found, see below, the sub-
ject of examination of waters.

-With reference to the planting in the great lakes, the success which has
been attained in the planting of our artificially hatched whitefish is no
longer questionable. i is a well known and perfectly demonstrated fact,
The fieh have beon seen at different stages of their growth. Yearlings, and two
and three years old whitefish have been seen in large quantities and identi--
fied along the shores of Berrien and Van Buren counties, and, in fact,
wherever fisheries exist upon the east shore of Lake Michigan, notably so at
Ludington, the shores above Little Traverse Bay and along the great shouls,
extending from the main land out to the Reaver Islands, as well as abont
the Straits of Mackinac. Ono fact which ought to satisfy even the most
sceptical with refersnce to this matter, is that nine-tenths of all the practi-
cal fishermen upon the coast have become converted to a belief in the prac-
ticability of restering to productiveness all eur waters, when operations can
be condncted upon a sufficient scale. A large majority of these fishermen a
tew years ago laughed at the iden of making any impression upon the waters
of the great lakes with the deposits of whitefish. Now, however, frequent
requests are made by fishermen for more and larger plants of whitefish fry,
in the neighborhoods where they ave fishing, At the nieeting of the Ameri-
can Figheries Society in Chicago, April, 1836, My, Booth, one of the most
extensive fishermen on the lakes, argued at length that the principal duty of
the State and ¥atioual fishery authorities was to increase the nunbor of young
whitefish hatehed artificially, as the great and all sufficient remedy for
the decay of the fishing grounds, It was urged that if the State would hatch
hundreds of millions where they now hatch ftens of millions, there would be no-
need of the expense of policing the waters, or taking any other measures to
keep good the supplies of whitefish for all the demands of the markets,
That we do not ontirely agree with the argument is spparent from what has
been snid above in regard to the necesgity of mensures for better regulation
of the fisheries. But there is force in it, and it i3 a remarkable testimony to
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the veluable results certain to come from planting of artificially propagated
fish.
‘Phere are some of the larger inland lakes, such as Higgins, Fine and
Toareh Liakes, and others, where whitefish wexre indigenous, some of thgse
lakes having pretly direct comnestion with the watora of the great Iakos, like
Pine and Perch lakes, to which may have been afforded access for the fish from
the great lakes; while others, like Higgins lake, in Roscommon county, and
Hubbard’s lnke, in losce county, have no such connection 28 would induce a
belief in the migration of the whitefish from the great lakes. and where con-
gequently the presumption would bein favor of there never having been any
such migration. )

Tor the past four or five years, with one or two minor excepbions, ne
whitefish have been planted in sny but in the waters of the great lakes, the
commissionors having become satisfied that the presumptions were against
plants suceeeding in the interior lakes. nnd sufficient having been planted for
the experiments, concluded it would be time enough to continue guch plant-
ing wlen they had some absolute proof that the whitefish had lived ‘and.
thrived there, We except from this statement, however, Hubbard, Pine,
Torch, Burt and Mullott lakes, where, as we have have said before, whitefish
have beer knowu to exist.

Tn tho spring of 1886 quite lurge guandities of whitefish were planted in
these four lakes, with the expectation that the stock in them might be very
largely increased. The only question that there can be about Torsh lake is
ns to the number which could be raised there npon the quantity of food
which the lake possesses, thai being a factor whieh we lhiave had no means
of determining.

In the case of Pine lake with its direct communication with Take Michi-
gan, il the ke shonld be ovor-stocked by the plants which have heou made,

in all probability the bulk of the iish wounld retive to Lake Michigan in -

search of feeding grounds of sullicient extent. In that case all of them that
eseape the pound and gill nets will, when grown, return te Pine lake for the
purpose of spawning.

Qur present intention with reference to these lakes is nob that they should
e stocked for the immediate industrial fisheries, but solely to furnish o safe
and relinhic place for the procuring of the !arge quantities of whitefish ova
which will be necessary it the oxtended operations which we anticipste the
State will think wise and prudent to engage in, for replenishing the depleted
waters of the great lukea.

Phe necessity of providing such storehouses in advance will be the more
readily appreciated wheu it is known that already the Commission is experi-
encing considerabic difficulty in supplying enough white fish ova to run to

" their full eapacity the hatching stations at Detroit and Petoskey. In 1834

the Detroit honse was more than filled from the single fishery of Fort Wayne
on the Detroit Kiver, besides about ten milliens which were sent to Potoskey
to be hatched there, ‘Fhe total gathering of that year was aboub fifby
millions.

Tn 1885, with the same fishery at Fort Wayne, and another fishery, that
belonging to Mre. George Clark, near the Grassy Istand light, Detroit
River, we Iailed to supply the Detroit and Potoskey houses. 1t will thus be
seen that in the future contemplated extended work the procuring of
suflicient ova is an esseutial conmsideration. '
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In considering the question whether the total result ing i
great lakes i+ a reasonable return of not upon the amil?itig?nfgéigu;:d
must not lose sight of the fact that it iz only fonr years since any very It
11umb9r of fish have been planted in a singla year, and that from our pres
©Xperience wo have ne right to look for an appresiable result in the ?1‘0(1
of the 1ndgstrla1 Gsheries within the period of four, and probabi ﬁv]e g
from the time when the fry were planted. Of the 238,000,000 gf W]J’it)(;
planted in the great lakes from 1875 to 1886, 150,002),0010 being the I:
plants for the years 1833, 1884, 1885 aud 1886, over one-half of the tbn
must be excluded from the caleulation of appreciable results until the
-season of 1887 or 1888, The fact is that the results so far have excec
what the Gommlsgwners believe to be & reazonable expectation

It must be reniembered that this work is not for a single season but i

]be viewed n the light of o wise foresight for the futnre of the fisheries: 1
Ilto\'vegrler, & future so distant that the present generation has no interes‘t’in
u te the policy of a great Btate bo attain a lasting benefit in the direotion
1e people, deliberately and wisely undertaken, snd it must necessarily
wo‘ti}cie.{} out in adwn._;,' that will be of permanent benefit, S
. hile we are deating with large figures it may be v cplain, in or
th'at persong unfmwilisic with the sglrze and lmgits o;c}lr]c’ltz?lcsj}ﬂll;ll;:{.ql'nl c:)lt
misled.” A person familiar with the vast extent of our lftl-’l(es mi'.i‘lt'lj:
somne reasonable sstimate of the effect to be produced upon such z'flt \\T
by the deposit of a few millions of fish by visiting one of the Sr%fel'q’l -df
eries, where Le might see two or three million of fish living '1t ’(--1::0“:‘:
plenty of room, in a tunk forty-eight fect long, four feel wide and -;hkod{;t t
and one-h:!,lf feet deep, or if, with the common dipper, he cou'](l ;ml up
a single dip from five to seven hundred fish. The {;utcome ol‘lthe‘ wl]]
after, us we wish to put it as plainly as possible, is that this mabter ;
be Judged, not by the misconceptions or false expectations eiLher.of ,"LIIIHI
wise frionds or others, but by the anticipations of those who,hm'o. Tiad -c;wn'%'
experience and study of the conditions of success. The UOll]n']i.ﬂqiblﬂ i
not eluimed that it as yot filled the waters with suficient t]unnf.iiivﬂ] 1
Fven ‘fhnt it has made good the enormous waste going an year hy 1,"0:3-1-"1":1 I
isheries of the greut lnkes. It does claim to have made, Brst a'Tait beg
ning in staying the waste, and secondly, that it has rlc;nrmst.:r:‘l.tc;l hf;
any quesbion that artificial propagation of whitefish. if given a-nvthint; li

: By o

-a fair chunce, by legal regulations of the fisheries, can do all that can

reasonably expected of it y ‘or i i

enthusiasgic f%—iends. it, and more than has ever been promised hy its no
The product of the whitefish hatcheries for 1884-5 was:

Petoskey Station .

De l'O]l.vS=llOn--._...L-.......-n-._....,.___...‘,._._..Lv_. -(),(}F g.(
t tat 3 .0
T &]...-...--ﬁ..-_.u.ﬁ....-.,.._._-_.A‘..‘.-..,._.-.LL. 40, x

of 0.000,0

The details of the planting wi i
' X ¢ planting will be found in the appendix in table -
Eotl:\e of the fish this year were planted in the interioir'l lakes. ]n’i‘lllgi}: (Ii:h
ution t(') the great lakes was in the following proportion: ‘ h
Lake Erie, ineluding Detroit River

Lake Huron.. .. ... . ______TTTmimmememeoes ?-)?20’0‘
Lake Michigan.__. . ___ __ [T Tt ;%;gg;g(
BN o o e 200,01

Total 00,01

............................... Srmeems e 40,000,00
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The produet of the whitefish hatcheries for 1885-6 was: 000000
P i 77T I i seniono
Detroib Station. ..o oo oo Ceae- .

e B06,490,000

B0 7 UV g

tet A Tha
The details of the planting is given in the appendix in table “ A.”" The
digtribution of this year to the greal lakes was, to—

. - . 00
Lake Ervie, including Detroit River ... .ocia.. oot N g:iggzgoo
Take St Clairo o oo vovoois R 22890000
]-Jﬂke Michigan"-'-'"' MMM rsmS SSmmmmES e "::::: ------- 121000,00().
- Take Huron oo oo e e : 000
P 42,890,000

Mabnl i

And diséributed to the interior lakes montioned above, and for the reasons.
given there, ns follows:

.......................... 2,500,000

gor‘ihlll?cke """"""""""""" oo nes 2,800,000

urh Lok, oo oooooonin s : ‘

Mullett Lake - o oo oo e aa e 5:300:000
Pine LmKe . oo oo e e e e e e e

) g 13,600,000
Tobal .t e e e i

The first planting was from the Petoskey Station, made F‘eiagggry %i, g::
Jagt from the same honse was made March 81 for the year 6. In the
game seagon the hatching and planting frem Detroit Station wag from Ap

7T to April 28.

i including 1884,
T 1 of whitefish plants reported te and inc
' “:; ;f\f:n ioll former reports and summarized on page 15 of the

oo --- 141,469,500
last report Was . ..o %:490;000
Adding the plant of 1885 and 1886 .. ... ... ooioaioos
' : .. 234,959,500
We have ae the total fo dabe_ .. ____ .. ... ..

2, Brook Treut.

i -stocking of streams
r king of streams with brook trout, and the re-s 18
whjz-a?: Eli?: ﬁls];:gwns already establisiied when the State 1l1|1fc:1£e§‘t.cmkb tﬁ}i;etgt}:ie—
ness of fish cultura, hes given the greatest nmount of aatisfaciion bo
iesi d the people of the State, . . .
C%ﬁ?ﬁ:ﬁogger:o“;opulai and de&ervedl{! soi,;]fotr his fgo;in gdue:;l;:;esdel;mlaeg;
i insti int even
than for his gamy instincts and etrength, o T o
i i 1d have been generslly app H
suceess in hatching and planting it wou . Jrplandeds
brook trout having proved »
but the work done by the State with 3 . Corioomt!
ion, i done more than anybiing else un
beyend all expectation, it has . e T oo o
i tment, to gain the confidence and good op .
Eg;;ssdtilt):rfoT nll,brangches of the fishery work. The grovlvtlé ofet]inlt: vt:o]l:ﬁﬂ]::.:
been on the average more rapid than anything of the kind we ha
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of anywhere in this conntry. This has been due mainly to the abundane:
of food found in the streams where the fish have been planted, and partly &«
having a constant infusion of new aud young blood in the stock fish kept at
the Paris Hatehing Station, The number of streams in the State suitable
for brook trout haz been no less 1 eanse of surprise than the rapid growth
made by the fish in many localities. Thore ave hundreds of streams not Fet
stocked, as available as those alrendy planied. We have roports from Wex-
ford, Newago, Osceola and Lake counties of frout which weighed all the
way from bwo pounds to four pounds which were less than five years old. -
In Washtenaw county, there was a small spring brook, in which the Tront
grew in one year from the planting to be six and seven incheg in length.
More care has been exercised during the past two years than formerly,
in selecting the streams where the trout were to be placed. It had heen
the custom to ship the fish to any applicant who asked for them and offered
to see them deposited in the wafer.  Mora care has also been exercised in
seeing that the fish were placed &t points advantageous for them. The
planting for the past two vears has been done mainly by onr own men, whe
were more anxioug to have the planting property done than to avoid the
necessary labor of doing it properly. It will not answer to depesit all the
fish for a stream at a single place low down in the stream ; they must be soat-
tered about & few at a time in the upper waters on the shallows that are nag-
ural spawaing grounds, and in the small spring runs coming into the main
body of water. In such places they find naturnl hiding places and an abund-
ance of the food npon which thoy are to live; and agthey grow lnrger and better
able to take care of themselves they gradually drop down the stream and
find new feeding grounds and ranges hetter adapted to them as adulb fish,
In order to secure as exact information as possible regarding the streams

or ather waters for which trout were asked, a cirenlar of questions was re-
pared and is now mailed to each applicant, copy of which is givan below:

Delrgit, .. ____. 88 .
DEAR Suc:—Your favorof ghe. ... fg at hand. Please give me all the
information you can in regard to the waters you desiro to have planted with fisgh,
‘What is the name ?
What tewnship ?_ .
How long is it?_._.__.
How deepr....___ ...

Micmicax Fisn Co.\l.\nssron'.}

Has it ever been planted ?
" Where does it; empty 7

What is the average summer teimvperature ¥ What the highest ?
Is the stream dammed--if 80, how many, and what heights. .. ______.
Arve there any fish shutes in the dams ?

N. B.—Please fill out the blanks as completely as possible, I you have not Lhe facts
yourself, get then: from your neighbors. Remember the object of this inquiry is not
to get the answers quickly, but to get accurate answers i and remember that upon such

il
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CGom-
. i i f advantage to you and your -
r sults, which will be o g nd Four com
answsrs (l?l)ea‘{liap;i)lll: R;:;?f::amdimc:‘. peramiml. mtur;.f(f}:l.- a]:llgkg_ Eotlﬁté :trt;lgnfperubum g ghla
o i cant ‘ ouself. Get & thormonm Ly the temperatre of whe
e St Son cn Eord to take a little trouble i : She suo

Hfiemtl'n youlr;%]of\" lazlf:n:ag?;lfgrmntion a mintake is made, gou ave losing

planting.

Sign your nane and give your P, O.

j roperly filled up with

. - ig received from the applicant, prope ly fillod o

When thl_ﬂ Cl; T::;]t]n:,sl]neacl?e‘f;om personal know_]edgeipldin\!fgtﬁ::jtlzg;lic;_

such intendo .:: determines what figh shonld b? supplied, & 2 tho applica-

m_!perlmtendetl ntered on the books, I the civeular shows t:u- aker fo be

f:n?:u ilt?abtllt]zefnoretrout, where they 11111\;"0 been uf}l;c(}of)?ri,tthe;(la)c‘;i 5 g:‘culam the

ini with the reaso .

by exg})]g;ﬂ}ﬁg ?::etﬁgazﬁiecc, and constitute a record of value for future

preserve . t

refereIIICE.l t report, December, 1884, we anid thntﬁwg SI;Ol;:;gdl?ﬁ 1;111;11)1?‘120

In the las s Let, hor of young fish plar : al

5 5. The number of y 3 1 -y

45'03020&2](10251-};;0;;:;1'?55 of 1865 was estlmufnlaq ab ﬁgﬁggo;v;r;cg;g;\i%l&ed -
Gt v b i ds. This n ,

i i rear in the stock pon ] b o
cient f]unt.ntlty ;‘walg“;ouds in the Counties of Allogan, t]}iagé, --lfl;li‘;:c ‘Inghmﬁ’,
various stroam é;ﬂhonn Oheboygan, Crawford, Emmet, lb‘ M’cuominee,
P, Kalk;lskn Kent, Kalamnazoo, Lake, Mec&r;s ;l,t enomined,
iﬂ[ﬂbi“ﬂ, gﬂ%(:\?:}go On.kim'ld, Qsceols, Van Buren and Washtenaw;

{uskegon, 5

1 i AT 1 i le ¢« B.*’ )
ts-3six counties. The details of this planting are given in fable ,
twenty-3iy o .

wat report the eStllll«lth number of brook tront eggs SRS
the | por 1 k ga for the s QL
In the ls

number sctually taken was 740,000,
o Tt e ot e e sy Bl v o
[ T d 3
I?Elgglde’ Kent County, 122,000, ressful.  During the previous seuson
o 1t of this scason was very successful. e D ned on
T o the work found the hatching troughs very m BbO 000 having
the men doing :e number of salmon trout cggs (nbout GOO, e
aceount of the ‘."' Bt 1d in process of incubation at the same tmlv]ftch thoy
been brought '3,111;3!(1); -";l. 1885, when the salmon trout began tt'o E‘Lthe ’hnuse
brook trout. ha yeda,hed in the troughs, and were takun ou od anting
conld not bo: u.ccomnwcI boxes in the pouds. After the hat.chu_1g ';1]} 1v¢;st. ing
and floated m] Ei{!}zei;;e house was re-arranged, the old shop 1!; K Iebuilding
was over the 1{‘ ¢ 1]15gexteuded thronghout the 0.1’13311:6 length Of 'lleimbed t.hc,;
romoted the tml:(;g arranged in sets of three. 'This greatIyA t}?«;covcry he
and thlcy wcrl.; N yirs and young [ish, aud gave more room. A f;lle ity
e S lef?élé mmeneed hatching which nesrly double e Ir),, ity
made when the 113] C({)led us to go another season without ]Jlllli (il}lg]. new
of the house, nﬂ(tl (nn[:ﬂthe young trout after hatchiug could be carried 1};;50d9611
Lo, e Wlilsjvm]"lmnd wpon the other, The trays are about tv;g;n]gwer toeb
trays, oue s‘3' @ bottoms, having an opening at each end on It the brays
w”’.h e smevm'} with t.ht; pame sizod wire soreen, and when 11; ;; mi e e
:l];l(]::;l‘l? f;’;géf::a].‘by wire clamps nndd\"?dggis.. \?f;o;:iflh}ﬁ); 0511::1- way than
a ' 1 bius way i A ;
thonght HmF ;;h‘eh?:(l; tcfolﬁghl;engmi;msingle trays. The totul capuoity of the
T bhe- gm‘r.f:m\’ arranged is about 1,500,000 brook _trou]t. ke of 195G wae
]m'ti(‘:[?:llilﬁber oi(brook trout hatohed and planted in the wi

719,000,

" establish them in a Iarge deep lake, like Torel)
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They were distributed to the following counties:

Altegan, Alpena, Antrim, Berrien, Calhoun, Clieboygan, Grenesce, Hillsdale,
Tonia, losco, Taabella, Kalamazoo, Kanlkaska, Kent, Lake, Mason, Mecasta,
Montealm, Muskegon, Newaygo, Ocenna, Ogemaw, Osecola, Ottawa, Saginaw,
Bt. Joseph, Van Buren, Washtenaw, Wexford.

The cost of carrying on all the tront hatching operations at Purig station
‘for the year ending 1836, was, for salaries $1,560, and all other current ex-
denses not including permanent improvements $1,329.92, in all $2,889.92,

For the current season 1886-7 they will be slightly increased, probably to
-about $3,000,

3. Scheodic Salmon.

As indicated in-the iast report, we have continued the -policy of planting
the land-locked salmon mainly in tribetaries of Toroh Lake. Our supplies

rely from gifts made by the
> and are consequently dependent npon many
-conditions, such ag the demands made from Many parts of the Union, and
‘the chances of a good take of eggs. In 1885 we received by direction of
Prof. Baird, United States Fish Commissioner, 50,600 land-locked salmon
ggs. They came as the other consignments we have received from the
-establishment at Grang Lake Stream, Maine, which is under the admirable
Superintendence of of Mr. Charles G. Atking, The eggs were in fine condi-

water, and the Percentage of

together with the skiliful nanher
in which they are always put up, accounts for the vory small loss that ig
ineurred after they have reached our hazde.  Five thousand of the fry wern
-deposited in Round Lake, Kent county, and the remaining 43,000 wore

blanted in the tributaries of the Rapid River, from wheneceo they will find
their way to Torch Lalke,

" In the winter of 1886, owing to p very
Stream, the number of eggs Prof. Baird o
% inuch smaller number than we had expacted angd -hoped to receive. How.
‘8¥er, as we are entirely dependent on hig generosity, and extremely anxiong
to establish the schoodic salmon ip our waters, we were thankfal for aven
25,000. QOur planting of these salnron is for seod. IT we can onca tairly

Like, we shall have the
porfant experiment of intruducing them

light take of fish in Grand Lake
ould allot to Michigan was 235,000,

means at hand for trying the very im
into the Straits of Mackingw and Lake Superior. The reason why they were
Dot placed ab onee in thoge larger waters is, that In Torch Lake which has
every advantage of tenrperatare, food, range and depth, the fish i) be
sufticiently confined to note their development, and whan they have attained
Spawning age, they can be observed and taken by uets for fhe purpose of
procuring their ova., A few thousand of these fish might exist in Lake
Superior or the upper portions of Lake Huron or Lale Michigan for many
years without being seon or onptured, and they would very likely be so far
separated that one or two generations might pass before suflicient quantities
<ould be found together to make their pursuit for ege taking profitable in




\
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i Iterior, object of
i cn. This would necessarily postpone our ulb A
the !{!eld alfe Dé;:niti'}:::d a part of Leke Superior, gndeﬁmtalf,c:gsaia;'f:i
sm:.r:{]sgthe benefit of the presont generation. Again 1t see\l\?igldl ::nd sury for
T}e]g_ r prowth and reproduction thut they should have at vild and matwre
:a'sze Eucil as they can have in Torch L:lk(‘;‘, nsl\\;zogg:e ::;)wre o aen fod 1n
i X success in confined , wh e fed
themt?;i]si‘rltla:riym193‘:;5:}1:.2 ;fst from them under those conditions any indication
an ar al way, i
nf’;‘?ir??f:::ﬁ:o:f. 1886 wns deposited in the Cedar River, a tributary of Torch
h : ed
T.ake; the number deposited was 23,000,

5. Loch Leven Trout.

i : fish Commission a small piaut of Loch Leven
A lml(.lJ:}e“ssl::)sf “:tl}g.uts- ;,if(lllo were deposited on April 11, 1885f, t]l;z-
front ‘.",as gi. ke lle-al' Harrigon in Clare county, one of-.thg soirces of the
P‘OMSP”“E ; . Phis trout is quite celebrated in Great Dritain as one oi‘t'
jﬁbazz:tnol;etl];e lake trout, being in ils habits of fee;]ltﬁ*lgtfln;dsfm‘l:;T:g[:ﬁlg;
Tnore I g : rivers than like the sa
T et ;:h]? larg%l?éogxl}:ll.ﬂ::;gf \i)r?tﬁ\lltl]esc fish is t_ried_ nnder favuﬁrab(l]e
gnl::r)‘;dgi?i:gr‘;s ?h ets};e water seiccied, and will be \;ntc!;pd \;1!;}111 m\t{?;?g:aiivi:}; ;;
' iti nr stock of nabive fish. &P
ing probably ?,fionﬁra:ia}:;;?;):g i?) the introeduction of new vm‘lei::lc}’,s_ of {I.;llsh{,-,
Q“r'.'llﬁcnt.mn' 10 known under conditions very diffesent from an)tlm:tl;g hat.
o ?{1 tyl em, lias not been of a kind lo permit us to hope 11:1 m&u;{
cnch 1 !T'mt)'“ 1;1 be permunently established in our wabers. . In ttne & 0l
such T GL{;es olf fish not native to our walers we do not mean ot'Tn£11¥-
- secu‘xkc v[ane) srociation and respect for our native fish. Dut 1:111;ls our
e aiatin ﬂ‘]fltlm interior lakes has progressed further, and son&e me;lation's
exnnmml-l(;ndob the State bo protect our intand lakes from the depred: ons
forte ﬂdo%{c iJ;.e mlld indiseriminate speaving, there is very little Ese }nker);l
of nets, « '?nm:]l;in maore than we are now doing \vxt_h salmon troutl, p';cblmk
mgl t\?l?ﬁ; (t;leymostgsincerely desire to do in distribubing small mouthe
and whi ‘ 3
% i referr ¢ farthermore conducted without expenses
'l‘helei.\.lyemt‘:}::fc:i{iéeéz;;?si: :E LoLflzll'l men to make the doposits of the fish,
]z:seyt(l]ll:oggs of the young fish are given us without cest.

6. Salmon Trout.

A scunply of salmon  trout sggs was obteined among the-ﬁgsntl}l::;l f:i
Aiiw?:xpilnbhhe fail of 1884. The loss ?fdymmlg't’ﬁ;hofw:lsleglgiiis o
v ay £ for the ever-crowded condito ; : ]
P "m:l?hgem;,ml:; fiah were distributed in cight lakes in Antrnlnn, %];fgggr
gt{::usg'lmtiot Ij;cnt Mason, Mocosta un(;lo Sti .]oseal;uctogg;lsezem e
nd N y 5 i er B almon tr >

1 1883, o little over 500,000 s t gS ¥ :
?“dlriflt’eflirsl}ig?ies about the Boaver Islands. With tl:e u.ddlit;,(:;ml blli)aonmt]l;;
l]mn}" is Hatehery, they were handled muck more uonv.etn iy han the
fv]iitc(:'hn[or:a and the loss of fry was r]oblllgnl'!y 80 gl;fgl. ’fl,;ew;Egthe oo

i .t in the house und nursed to their swimming ¢ 1o trays
-l:ﬁirl"%rr}(lfgpltsm 'lt‘hey were distributed to lakes in Cheboygan, Crawford, Em
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met, Mecosta, St. Joseph and Wexford couunties, These plants wer
sufficiently large to be & fair test of the suitablencss of the wabers |
But one of the plants was below 25,000, and many were of twenty-fiv
five, sixiy, sixty-five, and one of seventy-five thousand young fisl
examination of inland lakes in 1887 and 1398 ought to dentonstrate s
the salmon trout is adapted to the waters where it was introduced
and 1886. The prefsing character of other more important work,
was 1ok in charncter experimental, determined the Commission t
" the hatching of saimon trout in the winter of 1886-7. When these
faken in hand again some plants will be made in g few lakes in the so
tier of counties, where the examination of 1886 has disclosed water o
<ient depth, temperature and food faverable to thejr existence and ¢

T Crlifernia Trout.

In the last report, by an oversight, wo mention was made of the Cul
or Moantain trout, as'the Selme Irideq is usually called here, Our
of these fisl: had never been large, and we had no product to use in st
until 1884, In July of that year we deposited in good condition &,
these trout in Beaver Creek, Oftawa county. Heports have heen sent
Superintendent several times that they had been seen in the strean
from the reported length of the fish they are supposed to have don
The stream will be inspected next summer, that being the third vem
the planting.

The habeh in the spring of 1883 wag betber than in former years, :
June of that year 25,000 healthy young Fridenr were relessed in the
waters of the south branch of the Pere Marquette River. We have
reason to believe that they will do well in that water, a3 we know the;
done for their first year, In August, 1886, Mr. Marks, the superinter
visited the river in search of grayling and caught about n dozen «
Mountain trout, which in thirteen months had grown to seven and
inches in length, and were strong, active and well fleshed, The ha
1886 was kepk to rear as stock fish in the Paris ponds.  The old stock, .
probably fo a lack of pond room and range, have shown symptoms of
ness, and guite & number of them have been lost, An examination .
dead fishes disclosed that they were being preyed upon by o diminutive
parasite, which attached itself to the gillsof the fish. During June, Jul
Angugt they saffered less, but on account of this tendency to disense
the ovor-crowded condition of the ponds, the adult fish, to the num’

210, were deposited in the Muskegon River.  About 10,000 young fish
- kept at Paris to be reared as stock fsh for the ponds.

THE GRAYLING, N

Since the organization of the Commission, the attention of its nier
has been challenged to the possibility of artificially ropagating this In
ful aud gamy member of the satmon family. Much effort and eonside
expoense have been devoted Lo the solution of the question—ean the gra
be artificially propagated, and can it De introdueed and made to K
witers, the conditions of which are supposed to be favorable to its life
growth P Its fine sporting qualities recomniend it favorably to the rod fi
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ichi i ive habitat, has been an added
ihe fact that Michigan waters are tts native » | . dd
;lx?cdex'\!}tji(;';at(‘o t]:is Board %o uge its best er:ldeavourill topl:zlk F;zl;mt.ti?e]ft;;aaswc?;l:
i i d trout, and generally s ; U8,
e e claus o it ,1 known as commercial figh, like the-
not bejong to the class of fish properly known 2 e e e
i ttention of non.resident sportan
troub and bess, it has challenged the & ¥ o Sporteman and
i 3 i field for sporting. Boyond g b
tourists to the Stato, as a desirable fiel ; A it
ati f the Au Sable, the Manistee, n:nd o few o ou
:ﬁg-lum?x‘fe attracted people who apend their Enoaey sgnL tt}]e (}3&11;:1;; 32:5)1;);:,
‘ ht into the State .
and thousands of dollars have been brpug o e e b
g on this ground dees its Buccessiul culliva 1 L
ls’z’tl;i:m’ﬂws‘;e["}:}; the pn%pose of affording a dehgillt.'ful, .exhttllar?.tlrlféd;xzﬁg
invig;)mting pastime o our people, a].l}(‘ittohpersgnsitli:;;s%e;?’ n;emlenaan ediate
i roood of the streams in which it abounds, ; : :
:f[,"fu];)!i?]}og? wholesome and valuable f}r:od.H étt‘lvog:;lni)eeii%r:éﬂf—g:;i (;Zt?rlx:
t to say that the species of fish called the tsh aff !
if}a:ﬁgwgtnte foj; the means expended t'io n‘lmnt;bn:n;l1 g]f)ilﬁoc}ﬂs“tgrc;eﬁ?u;ﬁ;
i i ortio
streams.  The history of the enbire northern p ) Lowar Deninena
ighi 't t portien known as the ra
of Michigan, and particulerly that p A g o 11a dereion
ion,”’ i te those having knowledge o
Region,”” most conclusively proves ing | dgo of ifs develop-
chi i tmosphere, for which it so celebrated as ¢
ment, that the exhilarating al phere, e moapia by whow 1t is now
r t, wag brought to the attention of tho peop .
?112]:5:‘;;[1’ almost eﬁclusively by sportamen, who, b.qt 3§ewmyialxlr: ::11;(13:1.
sought its wildernesses for the gmgléliatfon tl'::t}y clle;?:acckml].:an e
i i articula
One of the great railway lines of the State inp 1 an Important
i tation of the sportsman an !
source of its revenue to be the dranspor f e s 10
iti in hi — r idier who delights to sp
follow legitimately in his wake,—the sunmer | ; hits bo spand I
ion 1 i - labi the air refreshes and reinvig
vacation in the higher latitndes, where ; e rasmting 0. the
Taving thus briefly referred to the pecuninry advantage
St;i:vfllflo%n this sonrge, let us briefly review the efforts that have been made
B B e Shawa it axifeial profvtion a0 far us it
Experienes in fish culture shov ab o 3 b o o e rafel.
y o the species of fish now most largely pro 1oed, viz:
:1?33&::053‘,, ]‘ms};cen reduced o two d1?t11mtb cé]u.ssfess(;fm»:‘;[l;(ia:;txgifées nd are
T hitefish are taken while moving to their oes, 8 e
llell;lllgl‘:t;]cl until the proper p‘ermd] m‘r}wezvg)hel")lkt]tl:‘ilgncfgnl;:t b:t]t;I;cI;(:in
‘ ther hand bro
and the ogg fecundated. On the other } : T e eriod 1o affard
d ams in suficiently large quantities at the sps g ; ;
:th("e]sizs;(;l;ource of supply for thie purpose, and it becomes rée{;;assurgalrn tn}lxll;
clags of work to carry the stock fish in pgl]ldds tln;;mg&:);:md ;:‘3) t}‘,’he fJonds
b i f t, handled, and re po
when they are ripe they are taken out, e b e
i Fhey: arried, as it will be seen, through the year !
again. Fhey are thns carried, e o hoing them in
3 X ttended to and cared Tor by the persogy then
B e s t well and thrive and grow under thia treat-
charge. They stand confinement well o Five and o e e a it
st ¢ 1l ag in the open streams. I_\s yeb there i ] i
nljlhlltlvt eli :‘;(;ie;::cd in obt%ining the whitefish or trout fl'OlIl.Wth!il :ﬁe r(g;aiég
g'\ké‘h ufcln' artificial propagation; but here las been 'expen?‘{:‘xirlze( hm?e chief
d'iﬁicult.y in all previous oxperiments with the grayling. 8y

taken abt different seascns of f,;h(]e year am} péa(éﬁc; ;:m?cemit:?djﬁ:&; 1;:1151}:
the trout of the samo ages and have veceive ; e e s
but invariably they have gradually died, and we ha the
(ftl‘:mtr:lllllls?ol; blu{t t.hejg; will not under these conditiens, if at all, stand domes
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tication, 'The question then arises, whether wider other and more favorable
"conditions this excollent fsh may not be so treated as to eonditions of life,
that he shall not feel the confinement which gecms to make Jife & burden, or
whather after all we must relinguish all offorts to increase his aumbers and
reluctantly confess that he is beyond the domain now lying within the field
of successfui artificial propagation. Again, owing to the remotoness of the
grayling streams from our present stations, the very enrly seasen at which
the roo is cust (Mareh) and ‘even earlicr, it is practically impossible to take
the adult fsh npon their natural spawning groands in such quantities as to
insure any degree of success whatever. Repented attempis of this nature
have been made in past years both by the Michigan Commission and others
with uniformly the sama result—very few or no fish,

Another and very serious diffieulty is, that at the season of the yoar when
the spawning period arrives, the force of fle commission is busily engrged
in planting and caring for the newly hatched whitefish and tront fry, and
none of the men can be detailed for this work. In addition to this, the
expense necessary to sucoessfully take the #pawa at this season is very great,
and the diffionltios of bad ronds renders it a question of serious douht
whether transportation would be at ali practicable,

It was determined, something over a yoar ago, by the present Board,
that a systematic and thorougl series of experiments nust be made,
looking to u successful solution of this hitherto unsolvable problem, 'I'o
that end, and after deliberate and patient thought upon the subject, it was
thought best to inaugurate, under the eye of the Superintendent at the Paris
station, & series of experiments which should cover & suflicient period of time
to allow the beneflt of a careful study of the habits of life of this fish, lis
Tood, wnd all other peints that might be of benefit,

It was believed that if the irksomeness and ill effects of conlinement could
be overcome, and yet & check be placed upon the fish so that he might he
made sabject to control, the greatost difficulty presented might be overcone,
This, it seemed, could be best accomplished by deveting as large a portion of
a natural stream as could be controlled, to this experiment, leaving, jts bed
and all ifs surroundings as nearly in a stabe of nature as possible, with tight
and shadow, pool and vipple; a harrier to be crected at two places, between
which the fsh might have free range, yof limiting the territory Leyond
which they cenld pass. It was thought with & portion of the siream set
apart in this manner for such a parpose, with meane provided for diverling
the flow of the stream when the fish were to be handled, on showing 4 dis-
position to spawn, they could readily be removed and handied; or, if deem-
ed best, they might De permitted to spawn naturally, and Sho adulte be
afterwards removed as in carp operations. It may also hereafior be fonnd
desirable to place at some convenient point a properly constructed sprwning
race, upon which the fish may run at the spewning period. It has seomed
to the Board that with such a plnce, seme nseful experiments might be made
which in the end weuld afford, by experience and earceful observation, a way
to overcome all difficulties,

Upon the Buck-horn Creek, on the State property at Paris, acquired by the
Board since the last session of the Legislature, we have an excellent oppor-
tunity to carry out the ideas ontlined above, This stream a few years since

abounded with grayling, and eegagionally x stray grayling is taken there
now,
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In September of this year, 1886, a portion of this stream was devoted to
the purpose above suggested, Two dams or barriers were thrown across the
stream and an artificial canal was dug by which the water could be turned
from this part of the stream. The space allotted to this wild experimental
nursery or pond covers, including the sinuesities of the stream, a distance
of 380 feet, which we hope will give sufficient range to overcomo the ill
elfects of confinement and reduce it to the minimum. The strenm ab this
point runs through the forest, and the bed remains ag it was found in a state
of natnre, with admirable protection with the shelter afforded by fallen
trees and brush,

After the harriers had been comploted the water was turned from the bed
of the stronm and all living things that wonld prey upon the fish or their
ova removed [rom the pools of waber which remaiued, something like 400 trout
being taken therefrom, which were placed in the stock trout ponds, making
a valuable addition bo our stock of trout. .

Soon #fter, two expeditions were organized to ge to the I'ere Marquette
River and if possible secure n sboek of grayling for the new pond. Both of
these expeditions fniled of their objest; in one instance a gmall number of
fish were successfubly transporled over & very rough and difficult wagon
voad, and in the other nearly the whole number were lost before reaching
the station. ‘The fow that were saved were put in the pond tegether with
those thnt had been confined with the trout at the hatehery, and, in the
language of the Superintendent, the grayling which had been confined
with the trout seemed to feel the Juck of festruint and to be gratified at the
change. Owing to the fateness of the season when Ehis experimental pond
wns comploted nad the urgent necessity of putting the force at other
improvements that demanded immediste attention, no more expeditions
were undertaken this fall to secure stoek fish. Following close upon the
completion of this work came the deluging storm, referred to elsewbere in
this repork, which took out one of the dams that had been put in to accom-
phish this work, and allowed ile escape of the fish then confined there, so
that the small start that we had wmade towards stocking the ponds was
swept away. A small cutlay of meney will, however, replace the loss, and
with the coming of another season we shall enter npon this work with a
firm determination to succeod if it can be done.

. These experiments can be conducted with cconomy, as no extra force will
be required for the present ut least, the whole plant being on the State
property nt Paris and unnder the immediate supervision of the superin-
tendent.

9. Hele

“There can be no doubt of the success of planting ecls in n large number
of interior Inkes and rivers in the southern part of the State. They have
been caught with hook and Jine, speared and netted in many places, nnd of
sizes that mssure them = rapid growth. As yot we have no sufficlently
anthenticnted aceount of their having bred in the waters they were placed
in, although many verbal reports have been received that young ecls were
found in abuudance in some of those places. The eel is hardy, and is excel-
tent food, so that if lie shall become habituabted in our warmer lakes hia
addition to the Hst of native fishes will be one of value. In June, 1885, we
distributed 319,000 silvor cels to lakes and gtreamsin the following counties:
Allegan, Branely, Barry, Berrien, Cass, Calhoun, Eaten, Emmet. (enesce,
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Hillgdule, Tonia, Jackson, Kent, Lenawee, Lapeer, Livingston, Montcalin,
Mecosta, Oakland, St. Josepl, Shiawassee, and Van Buoren. 'The usual
I"lllmbel‘ planted at one time was 6,000, i1 some cnses ns many as 12,000, and
in a fow 3,000. T

"The getting and plauling of cels was omitted in season of 1886, Further
attention to them will be pestponed until more is learncd about their growth
and Jabite in our waters from the continned examination of intand lakes
Like all other departments of our work experience has heew a tencher af
ecotomy, as is well shown by the expense of the work for this season in
guthering and distributing cels, being not mnch over one-third of the
expense for each of the four or five yeurs heforc.

10. Carp.

_ Bince the beginning of fish culture, as a practical and an ceonomic art
in tl'.le United Btates, no one event has been so preminent as the intro-
duction of ocarp, and: the proper methods for the propagation and
growth of no other fish has beeu so generally misunderstond. This, no
doubt, arises from the fack of its being a domesticuted lish, and all cvaeri-
ments hitherto have been with wild varieties.  From the fact that aarp
could be successfully grown in warm and muoddy wabers, it was inferred thai
they would be just the fish to plant in our comparatively shallow lnkes
thronghont the State, and from the published aceounts of their amazing fer-
tility, and rapid growth, it was confidently cxpected that in n very short
time a large food supply would be farnished. ‘Lo disabuse the public mind
i regard to this fallacy, and to give the hest information tho CGommission
have in regard to the best metheds for their propagation and growth, is the
object of the following pages. The pravince of the Commission being to
produce and distribute the young fish, but little practical knowledge, pside
from that pertaining to this epecial department, has been arrived at through
our direct observation. But so much lus been dene, in this and other coun-
tries, for so Jong n time, that to copy the experiences of others, in regard to
the best means to iusure snceess, seems thoroughly correct.

We have therefore given, in as concise & manner as prossible, dirveciions in
regard to the making and management of ponds, and the care of the young
and growing carp. In doing this we liave copied from all availuble sources,
but have been materially aided by the publications of the Missouri, and
United States Fish Commissions. T

While we believe that the carp will eventoally prove a valuable addition lo
our food fishes, and especially 1l a want amongst the rurat population, still we
would caution those desiring to engage in this industry to go slow, to test
its value for food in compartson with omr native varietios; to seo whether
they like carp to cat, before they spend any considerable sums of meney in
the construetion of pouds, atc.

) Nothing so much injures any enterprise as overestimating its importance,
Lstimates are still wanting as to the cost per pound for raising onrp, and
the fnet that they can bo so readily produced must in a short time make
them so plentiful in the markets as to bring the price bolow the cost of pro-
duction, if one-half of those designing to engage in their culture should
realize their cxpectations, ) -

‘Lhere can be no doubt that the carp is a nutritious and healthy food fsh,

6
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is a donbt whether they will please the taste of tho general publie
E:'lllltotllwlgg ‘heen acenstorned to the taste of our native fish. In}tlmlf;rrs:ll :Eﬁgg
by the Commission and their friends, when direct comparison inst cg}e nde
with our native fish by eeoking them in the same manne: m_11§] a s sﬂ ne
time, the decision was that theﬁrl se&n})ed mferdlog]tg t\}::[;’iz?egl plik‘;, ncBut]if\
red, nantely, the black bass and th -eyed . ‘
;‘iqe;ie;?;?]];“‘vilc;re figh, Z:ven poor ones, are o luxury they wjl]] .E:lro;]e “fg:_]e;bg
boon. In a State so exceptionally w;;]ltSl]pp'ltle'ds’('}];l‘}')ct;ﬁi’i‘fv]ﬂ:e (_::l'pl \:ill
- sh in the world, as our State is, it i |
{)giﬂ;:a;?:hgr a favorite foot,l or a source of profit for many ye]m‘?] to 0‘0:-'1195 .
The summer of 1885 wus the first time our skock of c.a.rpt_m spj‘cv ec_
under conditions favorable to securing the young for distribu 10{1.f' n Sle
egunt is given in the inst report of how our steck oi'f CATD, 51?1 éommis-
U. 8. Fish Commission in 1880, hnd grown and multiplied. d]o} gén s
sion Tas o suflicient stock of carp to supply all J.xpp.llca,rlt;si{‘auz1 fr:*.is_l I;Pf?bu_
make planty in saitable public waters to nscertain if thab ind of dis zli -
tion is profitable. In October and November, 1885, 1,090 earp werelsypp 13)
to twenty-five private parties. In thres instances the fish were used in p b-
lic- waters.  In April and May, 1886, the overseer found so many young carp
of the last summer’s hatch still in the pende that a (hsl'.rlbl;ltw]]llwns[agzl.im
made to sixty-eight persons of 1,533 fieh ten and eleven months ? d. N n 11(13
cases in which we have heard of the fish lfr;nntlthssig;:;:;i;tilﬁy]‘):rlvltiatit,es
Q growtl, in some instances equal to that att i alitice.
I‘:ILTI};; i%?ltlf We ’are informed that some of the fish p_ia}ced 11‘1 n]plt‘n]u:r?
pond in Cass county, near our station at G']enwor)d, which wellc_z 1;.(]:1 f
in the Iatter part of June and distributed in October, spawned in July o
) istributi § i April and May
For 1836 the distribution was made during the months of April : fay
ofI‘l?zlstl yoar's hateh, and during July, August, Ssptgmberila.ndbOctohe;i;{
the fish hatched in July of that yenr, The namber of app 1cn}= ; Fsupp.t-ea
was 145, the number of fish 3,:‘285. Thg.names and addresses of the parti
i i ables in the appendix.
m’l_%‘l;nees?{a‘lrll?ill'lg zl;l?sg:l of 1884 wm]s I{ater than .us‘lm]. No spawn was cnst
before July. The spawning at the U. 8. commission ponds, in Wus'lunglionl.
this year was in May., Besides the young feh distributed the.r(‘e. are quite a
]nrge‘number avnilable for planting in public waters next spring, as wns
done in the spring of 1836, -

B, XNATIVE FISH THAT SITCULD BE PROVIDED FOR DISTRIBUTION.

1. RBiack Bass.

The time has come whon this most excellent fish will _befm g{'eult t.(x]\b
mand, ae the species is growing searcer every year. It ls_l c_:-un; ;i«la u](i
along the coasts of the great lakes and bordering straits, and in ett yded
the inland lakes and many interior rivers. Nenofive fishhasa mo]lefex en ot
range, and it holds a place in the lestlmatlon.of :l.llr ‘peopl‘e, E)Uti»:l or gmin
qualities and as food, thet entitlos it to attention. The g eximl esr s}:lu(:;:f‘ais‘snot
the distribution of black bass, for stocking waters where t ehls ] i poo
exist, and re-stocking waters where the aupply had been _ex]mu;& er’['m'sggi "
attained in New York, and some (_)f the Stabes :r)ordermg-a Bt,- issi rt.iprf
River, by a method at once economical and effective, It ia by transporting
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young fish, one or two years old {sometimes adults), which had been nat-

" urally spawned nnd grown. The bass are captured at some point where
the fish had congregated and been left in confined places by the receding of
high water on the rivers, or the drawing down of reservoirs for conal supply.
The young fish so taken are strong and hardy, nsed o taking care of them-
selves, and within one or two years of the spawning age. In Minnesota,
young bass, taken in the Mississippi, are carried to the State hatching station
and kept in a large pond till they are distributed to the lakes for whieh they
are intended. 1In Illinois, nnd we believe Missouri, they are at onee trans-
ported to their future homes. The latter course is most economical, as the
cost of the apparatus for such transportation is the same in either ense, and
it avoids the outiay for snitable pond room, and saves twice handling the
fish. The examination of waters (described further on) furnishes us the op-
portunity to get such supplies of young bass, where tley are yet plentiful,
and also o transport them to points where they are needed in connection
with the operations of the examining orews,

Other fish, such as perch and catfish, can be distributed where they are
desired and needed in the same way.

When the regulations of net fishing are better enforced, so that the stock
of baes at places like the St. Clair flats is not interfered with, messures can
be taken to assist the natural re-stocking of such localities. The improve-
ment of the Island Park at Detroit has not yet reached the point where any-
thing can be done in thiz direction by the Commission, s suggested in ony
last' report. But those improvements will be made very soom, with the
means now being provided, and we sre still of the opinion that cobperation
between the two Boards might be established with great advantage to hoth.

2. Muskallonge.

There are still a few places where muskallonge can be got in suflicient
quantities for artificial reproduction, or for transporting in the manner indi-
cated above for bass. This has not been donc before, bocouse our funds
have not been large enough to employ a special force for this purpese, It is
quite likely that the farther operations in examination of the interior
lakes, will disclose some wuters where the muskatlonge yet remaing nuder
conditions favorable o securing them for transportation, as snggosted, with
reference to black bass. But at present the Board does not possoss informa-
tion enough on this subjeet to warrant asking an appropriation for this
branch of work, If the general appropriation enables the Board to continue
the examination of lakes, they will be in n position to experiment with the

muskallonge, if a favorable opportunity is presented in the eourse of that
work, .

C. I'RESENT EQUIPMENTS--THE STATIONS.
1. Dafrodt.

At the close of the last report, December 1, 1884, the Deatroit Whitefish
Hatehery was fairly started in its second genson’s work. Tt is one of the
most complete and substantial houses of its kind in the country. That it
is an eminently respectable-looking building is apparent from the fact that
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it is frequently mistaken by strangers for a mission church or Snnday-school.
We are sorry that we eannot afford to print with this report illustrations of
the Detroit and other stations, with interior views exhibiting the general
appearance of the hatcheries when in use. They ave generally regarded as
creditable of their kind and of u character befitting the workshops of a great
State. '

All the State hatcheries attract attention from the people and are con-
stuntly being visited by greut numbers of citizens who manifest a lively
interest in the State’s operstions in fish culture. .

With a part of the appropriation for ‘special purposes’—which is for
permanent improvement—the following changes were made in the Detroit
hatehery: Additional tank room for storing young whitefish was the most
urgent requirement.  Tlhis was nccomplished by detaching the long tank,
witich is 48 feet in length by 4 feet in width, and moving it a few feet lat-
erally towards the southern tier of jar frames.  Another long tank was con-
structed preeisely like the one moved, which was placed parallel to the old
one, and then both were attached to the targe floor cross-tank, so that water
eoutd flow from it to them. The old tank had but & single overflow placed
at the west end. The water was all received nt one end, and flowed threugh
the whele length of the tank, to be discharged at the further end, its only
source of waler supply being from the main cross-tank, At times, when the
eggs ure hatching rapidly, the water which Mows meinly through the dif-
ferent tiers of jars, and then down into the lower tanks, where all the eseap-
ing shells and bud egges gathered, become fonled and was thought by the
Superintendent and Oversecer to be detrimental to the fry in the storage
tank. To remedy this, and also to modify the current flowing. through the
tank, an independent supply was introduced into the two large tanks by
means of a pipe which tapped the gencral water supply before it entered the
eirculation in {eed-treughs and jars, The same system had been intro-
duced into the Petoskey house, and has produced perceptible and satisfac-
tory vesults. A dead fish is now a rare thing, even when the tanks contain
several millions of fry in a eriticnl stage of their development. No other
changes were made in the apparatus of this house. Some needed repairs
were made to the concrete floor which had been injnred by freezing.

The space over the oftice and lower bed-room was convéerted into a bed-
room, connccted to the office by a stairway carried up in what was be-
fore the office closet. This additional bed-room was mueh needed ab times
when more than the regular employés were quartered abt Detroit. 'T'his
occurs when whitefish eggs are being taken und brought to the house, and
agein when the planting of the young fish is going en. At the latter time
two and sometimes three extra men are required at the station for from four
to six weeks, and it has been found very convenient to have them quartered
in the house, as their work must be dene very often at night, A fire place
has been built in the office which in spring and awtumn furnishes sll the
heat required in the office, without affecting the temperature of the main
house a8 the large conl stove would. .

The Detroit house has now passed through three seasons, those of 1883-84,
1884-85, 1885-86, n suflicient trial to enable us to speak with confidence of
its performance, It hns proved eminently successful. Testa have been
made each year to determine the ratio of eggs lost during the process of
tneubation, the results of which prove conclusively that the percentage of
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“losg from the time the eggs are set down in the house comiug di g
the fishery down the river, untit the hatch is complet;ad is bgt‘t\l';l;fttlélﬁff;:g
bwelve per cent. T'he season of 1885-86 it was nenrer ten per cent. i‘he
tests of mepsnrements are made by measuring in a standard grndlmte;i lnss
the eggs which are placed in seven or eight jurs, the jars being marked grmd
the number of eggs, with the dates of putting up, being recorded. After
ﬂl:l]lmg ,eggs are all run tpif], m:id };]just before the hetching begins, these

'ked Jars are again empiied and their ¥
coli]]lf;ed Jin ? o saﬁ;e Way.p elr contents of good eggs mensured and

"he overseer of this house last senson tried substitutin r
the glass tubes used for introducing the wuter into the glais]:]lgttzL:;]?;cni?-l
whm}_l worked well, It was tried in about one hundred jars. The n;’et-;'ll
tube is less than half the sis¢ of the giass tube, and consequently increnses
the capacity of tho jar, besides contracting the stream of water and giving -lt
more even cireulation in the jars; The first esperiment with metal tﬂb(:s
was tried the year before at Petoskey by the overseer of that houge. ‘

2. Peloskey Station.

By the biennial report of 1885 it will be scen that th v
to this house was wholly inadegaate, and it therefors becznf::lprlljc]ageg:n:{]tgg
devise some means by which the desived amonnt of water couid le secu}red

. As early na June, 1884, negotiations were opened with the village :mtho‘ri:
ties in order to ascertain what share of the expenso the village wonld Gear in
laying a main down Division street, from TLake street to Rose, as the inhab.
itants along the line of that street, upon which the main weuld be 1aid, would
sgeuire by the laying of such pipe fire protection. 1t wag nlso contcniplnt-o:l
that comnections might be made for private purposes. These ncgol;ia-l.im‘w
were pending for some time, but no definite conelugion twas reached wntil
the month of August. About the fivst of that month M. Whitaker visited
Petoskey and nogotiations were again rencwed which finally eulminated in o
contract whereby it was agreed that the village should dig the necassary
trench for the laying of a four inch wooden Pipe; that they should properly
luy t'hc same and refill the trench from Liake to Rose strects and the C(:.m)j
nssion upon 168 part agreed to bear the expense of the necesgm‘y pipe. The
vitlage was granted the privilege of making connections with the wein {or
the purpose of fire protection and private connections were also permitted fo
be made; thg commisgion, however, reserved the right to disconuect all pri-
vate connections if they should be found in any way to interfere w‘ithlthe
supply necessary for the hatchery. It was further agreed thab the title to
gl‘:}? main shonld remain in the Commission and be subject to its comtral
rmllsdg;n;g:it?l;;a:tlratlﬁed and accepted by the village anthorities upon the

Upon the completion of this arraugement Mr. Whitaker visited Bay City
to investigale the practicability of using wooeden pipe for the pur )csz'
;']eqmred and, it was decided after a careful invebtigntion that it would I'}IL‘GE-
t(;f}ﬁ:ﬁﬁfsj{feqmmments and the necessary pipe was purchased and shipped

On the 28th of Septembor thte work of laying pipe was
the water brovght into the house within t\vegtygd:%v.; 'Allq11:3?:2;2;.(:'];0:(?111?;:{
tions were made and the house is now supplied with g volnme of water “'hi(!il
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will meet ali emergencies.  In addition to the necessary supply of waber for
the work, we have ulso secured ample fire protection for all our buildings.
The total leagth of pipe laid was 1,420 feet, which earries a four inch
stream, under u pressure of about seventy-three feet head, and the cost to
the Commission for this work was $514.20, ] ]

Tt was also found necessary to incrense the tankage in the house in which
to carry the fry, it having been found by experience that the tank-room
wounld be insufficient. Mo accomplish this purpose the jars wore removed to
one side of the house, and btwo large tanks were built. By this change a
tankage eapaeity was secured of 504 cubic feet, giving us nn increase of 242
cubic fect of tank room. To sustain this additional weight it was found
necessary to strengthen the floor, and four heavy bents were put underneath
the fleor for this purpose, and improvements were also made in tho general
drainage of the house, L .

There has also been built an addition to the hatchery, 17x82 in size, with
12-foot posts. This addition is sheeted and battened to covrespond with the
main building. It contains a bed-room und hall, which are wainscotted and
painted, a wood-houso with & capacity of sixty cords, a shop, = sbore-ropm
for 100 cans overhead, and nlso a store-room for boats and obher material.
It was built of common lumber and adjoins the bailding. There has also
been p storm house, 6x19, built over the south door of the cottage, which is
shingled and battened. . _

Qur past experience has proven that the practice of ranning the water
through the ianks from the hatching jars, currying as it does the shells of
the eggs and othor refuse matter, hns proven injurions to the fry, and the
current of water passing through the tanks from one eud to the other had
the cflect of crowding the fry into the foob of the tanks and against the
serecns.  In the fall of 1885 the Superintendent determined, if possible, to
overcome this difliculty, and in both the Detroit and Petoskey stations a
perforated iron pipe was laid lengthwise tho tank, at the bottom, and 2n
ndependent supply of fresh water, divect from bhle main, was fed from this
pipe into the tanks. The result has proved eminently satisfactory. The
fish, by this method of supplying the tunks, arc evenly distributed through-
ont its entire length, and the crowding against the screens is thereby
avoided. The introduction of the fresh water and the even distribution of
the fish in the tank hus had the eifect of materially diminishing the loss
that resulted from the old system of running the water divectly from jars
and the supply being fed from the ends of the tanks.

The hatehory now bas w capacity of 215 jars, which will curry 33,000,000
eggs.  In 1885, owing to the inability of the Board to procurs a suflicient
quantity of eggs, the Petoskey house was not filled, nnd but 171 jars were
run for the senson, containing 26,300,000 eggs. This quantity was success.
fully hatched, and they were largely planted in the inland waters of the
northern part of the lower peninsula; the late opening of navigation, and
the ice remaining so long in the great lakes, it was impossible to plant them
in those walters. The watersin which they were placed, lowaver, are known
to be favorable to the growth of whitefish, and we confidently look for good
results {from these plants within a few years.

With this station in its present perfected condition, with the ample sup-
Py of water secured, and with the facilities which the Commission now enjoy
to procure the ova of the whitefish from their three lisheries upon the
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Detroit River, we believe tho Petoskey station can be run to its full capacity

and that the outlay made for this station will be found by results to havc

been warranted.
3.  Paris Station.

At the last session of the Legislature an appropriation was asked to enable
the Commissioners to purchase additional lands adjoining the property at
Paris.  The Legislature wpon the report of the fisheries contmittee, agreed
with the Commissioners, as to the necessity of the purchase, to give control of
the waters that were so much needed in extending the operations of this sia-
tion, The lands had slresdy been bargained for snd purchased before the
seagion of the Legislature commenced; in fact one of the pieces of property, the

41 ncres itying just north of the old State pond, had been in our Pos-

session since the summer of 1884. - The money for the purchase of this piece

of property was advanced to the Commissianers, with the understanding that

if the appropriation was made for the purchase, the price which was agreed
upon and spproved by the Commissioners at that time, should be returned
with interest or with a reasonable rental for the use of the property for
the time.  The house upon one of the lois was ocenpied by the assistant, and
put in order under the direstion of the Commissioners. The other property,
the 40 acres immediately weat of the ouc above mentioned, was necessary to

-our {urther extension, as it controlled guite a large meander of the Buck-

horn stream as well as of the Tittie Buck-horn, The sechring of this [and

-served two very important purposes, in supplementing the supply of water in

Cheney creek, and also furnishing additionnat gronnds and water for our expe-
riments in the preservation of the grayling, The Little Buck-horn supporis
very large number of small trout, and is in fact while under our contrel a vasi
wild nursery for trout fry. ‘The food in it is abundant; the bed of the sbream
itseif is almost entirely covered with logs, branches and roots, making a most
perfect hide and shelter for the young fish, The young tront that are reared
here will either be got out from fime to time by the men as Lthey are fishing to
replenigh the ponds, or else will drop dewn to the Bnok-horn, upon the prop-

-erty just between the highway and the railway, where they will be canght and

heldin the largo wild pends to be constructed there. The other advantage
gained from the addition of a part of the water from the Little Buck-hon

-cresk is not less important.  We Lad reached about the limit of pond room
and pond supply afforded by the volume of water in the Choney creek for

all purposes of convenience and safety, Additional stock pouds at this
station should be construeted along the mesnder of the Cheney creele adjoin-
ing and connected with our present stock ponds, but as above remarked, we
Itad venched the Hmit, and cowld not mzke any further extension in the

number of ponds vpon Cheney ereck without some additional supply of

water. “This supply of water could only be obtained from the Little Buck.
hern, and the right to use a purt of the flowage of the Little Buck-horn of
course depended upon our ownership, or the right to control it, below the
point at which it was necessary to tap it for the supply to Cheney creck,
The distance between the Little Buck.horn snd Cheney creek at this point
is about 650 feet. A little over half of this distance is upon that forty ncre
lot which we purchased. About one-third of the distance is aoross lauds
owned by Mr. Btearns of Big Rapids. The remainder of the distance after
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i X 5 i he-
ing Mr. Btearng’slund is upon our own properby.  Aftes running & .
fir::s:n:}g c:tjublishing the grade, which was done in 1385 b?' M;‘l Or“::l%istxse
obtained permission from Mr, Stearns to carry the ditch u.cws‘s t;-f pr mises.
for a nominal considerabion. It was first contemplated to oarry _te :]ﬁm:- »
an open diteh, but further considen;htm; det.ez'nninerl us fo earry i g
rebri :rock, or sewer pipe, completely covered. ‘
! e%flzegtﬁéic:'afk ab Pm‘ils Etntion fvhich wis more urgent than tge constlnutcizl-
tion of this litch, occupied the time of the Supermtendelft an ‘mlell ud i
about the end of the sammer tc])[ 1]8.%6i when 1&]131131'2;1]; X1zi£l;;?d]aseﬁ[‘llis
R ab o reasonable figure, the diteh opened, : 0 . )
;Jll‘r::(:lltlsso{[::f lctn:n‘](;fiéf;iug the \gate; from oue creck to the other, in f]}]’efqifal.‘lbl:g
required at first sight might appear expensive, but it is rea Jd'?t,lir'n?m-
econemical in time and expenditure than by means of an opﬁn 1fc 1, for
when the crock are onee laid and properly cemented, and the owt_o 'wal.mt
secured, the diteh is then filled in and will need no farther atten lloltl,d_t b
if the epen diteh had been employed, the expenditure of cutt?ng tha i lfc
to a sufficient depth required by the grade between the two clceks,t ml]l t(]) ﬂ:.
sulficient width to prevent its cuving in.the banks, would haw:; cos :if.; t'! .
the laying of pipe cost, and it would have required more or e%sla. ;‘m io "
each year to keep it in order, fm: of obstruciion by the fali of branches o
X i ‘ | of leaves in autumn,
bl(i'l%i,:u:;ﬁ:\tt.]i]gn[sﬂlof the different kinds of crock offered showed us] t']tﬁt the-
first quality of crock was not needed for this purpose. A 01‘}10[{ W.}l.(; Wf'l.]i
not perfect in all respects so that it wonld pass inspection [or C(iu.ti{nb WOr 5
in the sewerage of cities, but sound-enongh not to permit an),r oa ft(ge zm;l
perfectly strong, was found te answer owr purpose, and “;ES- vg] 3',;] m]nc
cheaper. The total cost of the diteh, the parchase of the erock and lle {xg(l-
ing of it. wns #110.00. The crock is cight inches in dinmeter, whic '1'5,'!\‘“' i
ufé Iali from the Little Buck-horn te t.he Cheney 91‘eelv<,' and thel":l“ ;Ilcl:
head wwhich we can give it at iishist:nt’]hlm% point, will give us a solid stream
b ixi in dinmueter at the discharge, ) ‘
Ofxgﬂélgosllx"l;ﬂtl]l]ﬂ: work at the other stalions permitied in the s.uu]l{mer c;f
1885, the entire available force was ordered to Paris :m(!. k_zet to 1;ork ni;cé;
the improvements which will be here briefly detailed, Five ngw 8 0{(]: ( }110 nde
were constructed adjoining and just northwest of the old pouds, al; t.;, (]z \v
tinuation of the plan of improvement originally ndppted.l Two ‘?t.h letle;\
ponds are 14x40, but having natural bo?tmn, and sides luid “p't‘]“ ! 8 sto ;a
wall; each pond having a plank spawning pond connected w1f 1tl' sluppfl
end, and its flow of water received throug?l L EpawNing race 38fee]1ln1 e?.g 1
by 4 feet wide, similar to the other spawning races, the uses o w.nctl I;‘We
been fuliy described in the last report.  he other three ponds Ju's 1 m;e
are constructed of plank and are supplied with water through propes ts!})m;vlh-
ing races. These ure used for younger fish. At all times, except just before

the spawning season, these ponds are supplied with an artificial bottom of -

sand and gravel, just such as is found on the natural bed of the creek., As

the spuwning season approaches this artifieial botbom is removed, in order

to foree the lish for the ach of sprwning inte the races constructed to receive
them. |
37, J -y trout, to accommodate the
ason of 1887, jusl above these ponds for young 2 . 0 s
islc:?:ien]scd number of atock fish which wili be required for the growing work
of the station. It is to supply the additional ponds needed that the in-
ereased snpply of water is te be hrought from the Little Buek-lorn.

About the semee number of ponds should be added during the

TP
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The old barn has been removed to the north side of the hatehery on the
road, and reconstructed into g very convenient office {which was very much
needed), a sujtable shop, with » storeroom in the loft, and is conneceted to
the hatehery building by a passage way.  This allowed us to dispensge with
the shop at the west end of the hatchery, and gave the entire length of the
reom for use in handling eggs and Iry. The old wing to the barn was
removed across the rond nortk of the house, and used for a hen house, Just
north of the house, slong the voad, a new barn was built, for the use of the
station. The grounds between and gronnd the pouds have been properly
graded and seaded to timothy and clover. In the grading on the south and
west side of the ponds a low terrace is employed, to relieve the otherwise
rathor sharp grade, and the nabural ferrace on the north of the ponds has
been carried arennd to the natural-level just before reaching the highway at
the same grade as ie now established for the road.  The road in front of the
hatchery and abreast of the ponds has been graded up about Lo foot above
the level that it had three yoars ago. The ground south of the liouse, le-
bween it and the large pond, and bhetween the highway and the @ R, & 7.
ratlroad, has been graded and terrnced. The fence along the railyond right
of way has been removed, between the house and the large pond, and the
grading and terracing of that ground has been carried around to the railway
embankment. ‘This improvement hag added greatly to the appearance of the
grounds from the highway and from the reilrond. A covered pinzza has
been finished nround the west and north sides of the louse, and the house
has been painted.

On the east side of the highway, from the Bock-horn property down to the
barn, a substsatial board fence has been constructed, and young maple trees
planted at proper distances along the entire front. Immediately in front of
the house, & single painted post and rail fence has beon constructed, going
down the hill across in front of the large, wild pond to and across the ereck,
and abont five rods on the opposite side of the creck. The snme sort of
fence was constructed from the office, on the west side of the road, opposite
the house, to tho north line of meander of the cresk. This was rendered
nacessary to prevent visitora from driving on to the ground bebween the road
and the first large pond. Proper hitching posts have been provided along
this fence, and young trees have been planted on this side of the road. The
strip of ground hetween the highway and the railrosd, north of the house,
hae been logged and oleared up, a8-well as that between the railroad and the
river, and the strip between the railroad and the highway south of the pond,
a8 also been fenced and partly cleared. A fones lias also been built from
the highway, just south of the ico house, along the meander and through
the woods, across the creek, to the north line of the meander, to prevent
cattle running ab large in the woods and trespassing on the ponds.

The other outdoor improvements on Chensy creck are upon that portion
of the ereek lying betweon the railroad and the Muskegon River. The dis-
tance in a direct line from the railvoad to the river is abont 400 feet, but in
going that distance the creek measures a liie about one-third more. A
series of three ponds were copstructed along the bed of the creek. These
ponds, with the largor-one just across the road from the hatehery, are
the wild pomds so often spoken of, where the tront are grown under per.
fectly natural conditions, and without any artificial feeding, except such as
they get from the wash of the stocl pondsabove, and are taken after their third

7
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ments which we are making for uee in the immediate future, will not oniy
be advantageous to our work while it is being earried on, but will render
the proparty itself {ntrinsically valuable, so that if the State’s work there
should be discontinued, and the property offeréd for sale, the State wounld
be able to realiZe all or more than it has expended in these improvements.
In the hatehing honse we now have n clear space 20x60 feet, well lighted ;
the troughs being arranged in sets of three supplied from an interior feed
trough, carried along the north side of the building, By a recent digcovery,
alluded to above, 4. ., that the fry of the trout can be carried in double
tiezs of wire trays, the capacity of this house is now fifteen hundred thou-
sand. Our experience in the rearing of young fish in the wild ponds and
-creeks above the ponds has been very satisfuctory. We find that the young
fry that are deposited in suitable places in the sbream above the house make
more rapid growth than thoss young fish which are retained in the house
upon fine gravel, and fed for the first few months of their existence almost
hourly during the day, and afterwards placed in the nursery races where they
receive coustant attention, This led to a plan, adopted this last season, of
taking the smaller yearlings and two year olds in the stock pends and turn-
ing thom into the large, deep ponds below the railrond. i seems that the
range which & young fish has is one of ‘the necessary conditions of rapid
growth. The experiments in hybridization between salmon and brook trout
are still pursued, and so far as they have been conduected have been success-
ful. . During the spawning season of 1886, eggs will be taken from hybrids
whose blood is three-fourths brook trout and one-fourth salmen trout. Se
far we have discovered no indications of barrenness, It the increase in the
sbock fish at Paris shall continue as it has throngl the years 1883-4-5 and &,
which ia & reasonable expectation, nud withont tho interposition of any un-
{oreseen accident the product of oggs for this year should be about nine hun-
dred thousand of brook trout, The amonunt of eggs taken at Parig, 18816, will
reach twelve hundred thousand, and about eightece hundred thonsand for
1887, for the yoar 1887 from eleven to twelve hundeed thonsand, and for
the year 1888 about one and o half millions. It is impossible to tell to what
extent demands may be made wpon this slation for work with the land-
locked salmon or the lake trout, but nnless we are greatly disappointed in
our opportunities for work with the other kinds of fish besides brook trout,
the house will be taxed to its ntmost capacity during the winter of 1887-g,
With reference to the means for extending the work of this station in
something like the proportion in which it has grown, and which is still far
within the Iimit that it shonld attain in the accomplishment of all that hag
been contemplated by the State’s policy, we should have a series of ponds
constructed, & few at a time, on the Buck-horn., If the experiments with
the grayling in the wild pond, now projected at Paris, are suecessial, other
ponds of asimilar character will need to be constructed upon the Buck-horn,
west of the highway. It is probable that with the future stock of California
trout t6 be kopt we shall reach beiter resulis by having ponds for their
retention on the Buek-horn, and it may be thet the prineipal operations
condusted on the Buck-horn may be confined to the Californin tront and the
grayling, both of which are spring spawning fish. T'lie largest expenditure
that will be required in any event, even with g maximum of extension sug-
gested for the Paris station, has tlready been made.” The only further need for
the purchase of land ie for narrow strips extending along the meander of our
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streams, for the purpose of preserving the timber standing upon those lands,

to prevent its being out off, as the catting of such timber would expose the
waters of the stream to an inerease in temperature, which for our purpose is
not desirable.  As a part of the lands, which in following out this suggestion
would be purchased, are marshy, the cost would be inconsiderable. We
onght to lmve ench yewr, for a number of years, at least one thowsand dollars
available to be expended in the coustruction of new ponds as suggested just.
above. During the next two fiscal years we onght also to lave about three
thonsand dollars for the rebuitding and enlargement of the present hatchery,
or for the construction and fitting out of & new one,

Since the above was written the Paris station has been visited by a flood,
whieh at one time threatened almost a total destruction of the improvements.
On the 29th of September it had rained all duy quite hard, until late in the
afterngon when the volume of rainfull suddenly increased and continued o
pour down a torrent of water for about four hours. The water fell so rapidly
that it could not be carried off by the ordinary channels or absorbed by the
ground. It overflowed the creek and stock ponds, and sbove the hatching
house the water flowad & foot deep over the fops of th& dams—in fact, the
entire grotnd where the ponds are was for the time converted into oné great
pond. Aun estimate of the rainfall at Reed City, where the storm was of
about the same soverity, placed the fall of rain at five inches during the four
hours. All the duns that had stood a year or more wore strong enough to
resist the pressure und cutting from the flowing wator, but the new dams of
this year's construction were waghed out by side cuts. It seemed at first
inevitable that the stock of fish would be almost an entire loss, but a8 the
waters subsided and cleared up the loss was found to be less than was ex-
pected, The dmnage can not be cerbuinly computed in money antil the
repairs are made, but as nearly as they can now be estimated will be not far
from 1,000,

Crew No. 1, enguged in examination of waters, had just been ordered in,
and crew No. 2 were also summonded to suspend their operations and go to
Paris. Thus, within two days after the storm, the entire force were on the
gronnd repaiving damages under direotion of the Superintendent. The
trout were found to be very badly mixed in the different ponds and a lerge
nnmber had gone up the creek. The instinct of the trout to go up sbream
on high water at this season saved us the bulk of our stock fish. Only a few
of the larger ones were lost and those probably because they were caught
inthe vortex of the current when the sereens were broken out by the men to
remove every obstacle that could relicve the pressure of water on the dam
just above the house. .

The most pressing repairs were completed alb once and the fish sorted as.
well as possible, as the spawning season was just at land; then all hande
wery set to work to eabeh tho escaped fish. Within a week over 2,000
trout of all sizes were capturced and restored Lo the ponds. So that by the
time the spawning season began—about Qctober ¥—there were estimated to
be more fish in the pond than before the storm; bub the average was not
quite go lerge. In consequence of which there will very likely be o falling-
off in the preduct of eggs from what was expected from the stock as it stood
September 23. The reason of a larger number being taken is that the wild
streanm upon which the ponds ave situated is well stocked with trout, which
are native to the stream, wnd such fry as naturally escape from the house
and ponds,
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This storm and congequent flood was a disaster that no prudenee could
have foreseen, and it emphasizes tho statement made in another part of this
report, of the nocessity of having a little margin on our appropriation to
provide for contingencies. Tt is not wise and it is not trne economy to cut
appropristions below an inteiligent and honest estimate of the amonnt
needed, becanse it always resnlts in crippling the work at some point, or
prevents the doing of all that is undertaken and that ought to be domne, in
earrying ont the policy wiich the commission has lai@ out in doing what the
State government has committed to it in the way the State has fuliy en-
dorsed and approved. The first thing that was neeessarily done after the
storm in the way of permanent vepairs and improvement was to enlarge the
wasto ditch aronnd the stock ponds. The ditch was cut on the line of the
old one. It was made ten feet in width on the lhotton and twelve feet in
width on top, the walls being rip-rapped with cobble stones on the sides
three and one-half feet high. The upper end is controlied by a bulk-head
dam having & gate that can be lifted under any pressure of water, and af
the lower end, where the grade is steep, near the hatching house, is made a
strong plank sluigce-way about sixty feet in length. A dam was thrown

. across the oreck bed st the angle of the bulk-head of the waste ditch and the

bed- then filled with earth, the sluices te the upper pond heing carried
through this made ground and connected to the creek above this new dam.
The new dam is carried np to the height of the.bank of the ditch and a
leves of tho same level earricd aronnd the creek bank on the north, and
acrosg the low ground 6l it joins the high level north of the ponds. This
levee will be sodded, and while it will add greatly to the beauty of the
grounds will also meke a perfect protection to the ponds agninst a flood
of any dimensions that can ocenr here, even to the extent of the unpreee-
dented storm of September 23.

Since the above was written. and just before this goes Lo the printer, the
reports of getting brook trout ova at Paris have been very enconraging up
to November 20, the number of eggs laid down in trays being 1,250,000,
This quantity exceeds by over 500,000 the largest number ever before got
from the trout in the State ponds, and more than confirms what has heen
said above of our hatching facilities being taxed to their utmoat this year
without anything being dome in salmon trout. A proportionate increase
for next year will give 1ot less than 1,800,000 braok trout eggs, and for 1888
tweo and one-haif millions.

4. Hlenweod,

The ponds for rearing carp at this station are one large pond 38 hy 18 rods
for the range of the large fish, one smaller pond next below 12 by 12 rods,
then a series of breeding ponds, eight in number, about 8 by 8 rods, with a
narrow pond still further down about 30 rods long. All are fed by a spring
stream flowing into the upper large pond, and from it into the others. A
collecting ditch of plank rans threugh the spawning ponds, and each pond
is sereened. An overflow diteh is constructed around the series of ponds to
protect them from floods; the second Jarge pond being also connected with
the ditch for the special protection of the spawning ponds bLelow it.

"The adult fish are taken at spawning time from the large pond and placed
in the bieeding ponds, and after the eggs are cast the fish are then removed.
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The Try remain in the ponds where they are hatehed until grown large
enough for transportation. )
This station iz on the farm of Mr. Warden Wells, about three- fourths of a
mile from the Michigan central depot at Glenwood, Cass county. Iow the
fish came to be in Mr. Wellg’s care was explained in the last report. Im
looking about for a place suitablo for a carp station none was found thet
could be brought to a state of usefulness as cheaply as to avail o!u‘se]ves of
the work Mr. Wells had done here. An arrapgement was accordingly made
by which M. Wells was employed s overseer, at 2 salary of five hundred
doltars a year. Thoe Commission alse purchased of him his stock of fish and
paid for the improvements, in all $250, which was much cheaper than a new
stotion could heve beeu constructed for, even if the land and water privilege
were given or leased without cost to the State. Mr. Wellg's experience with

the carp made his sorvices of value, and he wns forbunabely so situated as to”

give this business all the time it needed. . .
The table of fish distributed from (lenwood gives ample proqf of its sue-
oessful operation. Gvery citizen of Michigan can now receive from the

Commission, npon application, a supply of carp.
" SAULT SIE. MARIE, OR UPPER FENINSULA,

In the last report an account is given of the eflorts and negotiations which
resulted in our acquiring for the Stato o lease-hold interest in a strip of land
in the village of Sault Ste. Marie, between the old locks of the ahip canal and
therapids. A quite full stafement was also made of the surpassing advan-
tnges such loeotion sffords, nob only for carrying on_several branches of our
work, the hatching of salmon trout, brook trgut, wlntef:ish, and landlocked
salmon, but also for trying experiments in rearing the “.fhlteﬂsh and the land-
locked salmon in captivity Tor breeding purposes, which has never yet been
done to an extent promising usefnl results. An appesal was made to the
Legislabure to grant an appropriation for fmproving the location thus
secnred, en & moderate seale, sufficiently so for experimeniing with the
water in handling and adepting it to our uees under the long continued low
temperature prevailing there in winter, which is much colder than in any
place where work of the Commission has been carried on, but the appropria-
tion was not made. ) )

All that was said in the last report of the necessity of extending our oper-
ations to the Upper Peninsnla, and the pecuiiarly favorable condibions exist-
ing at the Sault Ste. Marie, we reaflirm. . .

The single condition that did not then oxist (December 1, 1884), railway
communication with the rewmainder of the State, will boyond question be
snpplied by next summer, The particolar location seoured from the United
Stabes government in 1834 will not now be open to our use; as approprin-
tions have been made by Congress, and hids are now being made for the
entargement of the old ship caual locks, which will require the use of
that property in the proposed improvement of the ship camal,  Other
locations can however be .secured which will answer all requisites; and
even if no suitable place is to be found in the village'of Sault Ste. Marie,
there are other points in the Northern Peninsuld where water rights
adupted to our uses can be found. ’ .

Such northern station, to meet what we conceive to be the requiremonts
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of that portion of the State, should have facilities and eapacity fer the
Tollowing mentioned operations: water and pond room for a sbock of brook
trout gnfficient to furiish about 2,000,000 ova annually; water and pond
reom for extended operations with whitefish and schoodic salmon; hatching
honae ageommodation for handling one hundred millions of whitefish ova,
capable of being further extended to increase that amonnt if needoed in the
frture; hatching house accommodation for handling two millions of brook
trout ova and Iry, and ene million of schoodic salmon ova and fry, with
water enough to safely inercase the hatching fasilities if required in the
future. Such a station could be operated with greater sconomy for the
plant, and curront expenses for wages of employés, than if two stations
should be established ; as the different kinds of work could bo superinteuded
by one man, saving the building of one dwelling-house and the salnry of one
overscer, the. duplicating of considerable portions of the plant, and the
employment of extra hands. The total cost of a atetion of the capacity
described wonld be about $14,000. . Not more than one-half of the amount.
would be needed for the first two years. That would give ample opportunity
for laying out the trout work in a permanent and judicious manner, whicli
conld not well be done in any less time. The current expense of maintain-
ing and operating this northern station, in full commission, would be abount
%5,500 per year, but for such operations ns tite preliminary improvements
would warrant for the fiseal vears of 1887-88, and 1888-89 would require

-not more than $2,300 for the first year and $3,000 for the gecond.

Our work must all be laid out in advance. ‘I'his extension is already
needed for replenishing the streams of the Upper Peninsula. The time
voquired to equip and get inie full operation a station of the dimensions
must be conaidered, as well as the time reqnired by the lnws of nature to
bring the fish to maturity after they have been hatched and planted. It will
be four full years bofore any fish, even the first produced, will be of a size to
sffect the available product of any streams to be stocked from that station.
That the establishment is alrendy noeded seems certain from the applications

- dor trout coming to ns from that part of the State, besides the general

demand for keeping up the stook in the vast nambers of streams that arc
already vegarded as fished out. 'Lhe abundant success which has leen
attainod in the Lower Peninsula in the same kind of work enables the board
to speak with perfect confidence of what can be accomplished for ihe famous
streams of the Lake Superior region,

In selecting & site for auch northern station we should keep in view the
more important consideration of its adaptability to operations with white-
fish, knowing well that the time is not far off when the preservation of the
indugtrial fisheries of Lake Superior will demand the equipment of un estal-
tishment for that work. And, also, being firmly convinced that the gond
gense and judgment of the people of this State wiil very soon be iroussd to
the necessity of such legal regnlation and control of the industrinl fisherios
of the State as will preserve what is loft of the fisheries and imperatively cail
for their cxtension by artificial aid.

E. EXAMINATION OF WATERS.

"The Commiesioners have long felt the want of accurate knowledge of the
regnlig of the early efforts at stocking inland lakes, and also the need of
exact information of the charncteristics of these waters, and their congenuent.
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adaptability to diffevent kinds of fish. This information could ouly bo
obtained by a careful examination of each body of watber, a scrutiny of its
inhabitants; a testing of ibs temperature, depth, quality of water and food
supply, by men suitably provided with apparatus, and having the requisite
knowledge from experience in such matters, - It was, however, not until the
summer of 1886 that we wore able to organize and inaugurate this work
upon an adequaté scnle. A beginning was made in 1885, and enongh was
then done to acquaint the Board with the necessity of deliberate preparation
for its successful prosecution. Two crews, consisting of three men each,
were organized and equipped for the examination of lakes the past smnmer.
It wns necessarily delayed until after the regular work of hatehing and
planting closed for the season, and some further delay arose from the con-
dition of extensive improvements in progress at the Paris trout station, on
which the entire force from Detroit and Petoskey were cngaged, The first
crew consisted of A. W. Marks, in charge, Bli Tinlan aud F. . Marks.
‘This crew, called No, 1, began operations in Lenawee county, about July
20. A tabulated statement was prepared of the lakes planted, the dates,
kinds aud quantities of fish deposited, arranged in gronps, by counties. It
was decided that crew No. 1 should take the southern tier of connties, work-
ing ncross the State from east to west. Crew No. % was directed to bagin on
the west side of the State, in the tier of connties next north, and work east.
As it was foreseen that erew No. 3 nould not make a clean sweep of all the
lakes in the second tier of counties, a selection was made of such as were
deemed more important, from their loend reputation, or the quantities of
fisl: deposited in them, regard being had, as far a3 pructicable, to finishing
the work in each logality. Thus, in ¥an Buren ecunty, the examination
covers the fonr southeastern towaships, and in Kslamazoo county, the four
northeastern townships of each county. COrew No. 8 was eomposed of Orr
D. Mailes, A. MeClennan, and Wm. Sergeanr,

Each crew is provided with a tent and camping oubfit, a gang of gill nets
of fowr different sizes of meshes, yarious kinds of fishing appliances, a deep
sen self-registoring Ehermometer, o dredge for examining the bottom and
the varions kinds of animal life inhabiting the bottom, and bottom vegeta-
tion, a lead and line for sounding, together with printed blanks for making
full reports. The blanks for reports are made of convenient shape and size
to be bound into volumes, and will thus constitute a permanent record for
rendy reference in the future on any question nffecting the lakes examined.
These examinations will determine, first, what has been the result of plant-
ing whitefish in the inland lukes; and secondly, for what kinds of fish the
iakes are suitable, besides the native fishes.

As this i an entively new department of the Board’s work, a copy of the
blank report, with the rules under which it is prosecuted, is given below, and
n condensed statement of the examination of each lake.

Experience hns shown that there are several conditions essential to the
successful .growth of different kinds of fish, 'Ihus, whitefish require a
good depth and range of fairly cold water, besides the kinds of food which
its mouth and stomach ave suited for. The poculiar food of the whitefish is
found in great abundance in the great lakes, and in some of the inland Iakes,
but not in many, Where tho food does not exist it is useless to place white-
fish. A lake deep and celd enongh for whitefish, but which lacks the white-
figh food, may be found to be excellent water for black bass, pike, perch and
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commo perch, and probably for lake trout. It will be noticed that, while
we speak somobimes with certainty and assurance on thesc subjeots, we are
often compelled to qualify our sintements. - The reason is, there are still
very mauy things which we do not know about the culture and habits of
fishes. As the work goes on, we aro learning gradually one fact after
another, and the knowledge which comes from experience is always guiding
the students of fish culture, as it does all students of nnture, te better mot).
ods and larger measures of suceess. )

A condensed statement made from the reports, so far as the examination
has gone, is here given:

deanrination of Inland Lakes, 1881,
,Lermwcc County.

Sund Lake, Townships Cambridge and Franklin— Cram Mg, 7. (1)
Length, 1% miles; width, 4 mile; greatest depth, 54 faot.
Shores, gravel, high clay banks, weoded pn south and west sides.
Bottom, mostly mnd and gravel, clay on eass side for + miile.
Inlet, none; ountlet, none.
Dates of examination, July 17 and 19.
Weanther, warm. .
Temperature—Surface, 71 to 74°; boilom, 68 to 72°.
Water, clear,
Figh are black bass, blue-giils, perch, sun-fish, rock hass, gars, pickerel.
Figh well fed, but small. ;

Wamplers Lake, Gamlrvidge Township— e No. 1 - )
Length, 3 miles; width, 1 milo; grestest depth, 36 fect,
Shores, sand and gravel, banks south side low, onnortheast and west hilly
and wooded. i
Lottom, mud, sand and gravel.
Inlets, none ex¢ept in spring, and then from Iron Luke; outlets, none
excopt in spring, and thon into Mud Lake,
Dates of oxamination, July 21, 22 and 23.
Weather, warm and oloudy.
‘Tempernture—Surface, 76 to 79°; bottom. 73 ta 75°.
Water, clear.
- Fish are black bass, gars, biuc-gilis, perch, reck buss, ccls, sun-fish, chubs,
shiners, bull-heads.
Fish well fed,

Iron Luke, Cambridge Township—Crew No, 7: (3)

Length, 4 mile; width, § mile; greatest depth, 38 feot,

Shores, sonth side high bluffs, on northenst and west sides tow with stone
and clay beach.

Bottom, mosgtly mnd, the bars being stone and clay.

Intets, none; outlet, head of Iron River.

Date of examination, July 24.

Weather, hot and clear.

Temperature—Surface, 70°; bottom, 68°,

8
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Whator, clear.
Tish arve blne-gills, black bass, perch, pickerel, shiners, chubs,
Fish are well fed, but small on account of spearing in the spring.

Bvans Lake, Franklin Township—Crew No. I: (4)
Longth,  mile; width, § mile; greatest depth, 40 feet.
Shores, on east side sand and clay, north, south and west sides rushes and
marl, : .
Bottom, nestly mud, but around islands gravel and rock.
Iniets, none; outlets, none.
Date of examination, July 24.
Weather, hot and clear.
Temperature—Surf'we, 70%; bottom, 67,
Water, clear.
Fish are biack bass, pickerel, perch, blue-gills, chibs, shiners.

Allen’s Lake, Cambridge Township—Crew No. T : {5)

Length, 4 mile; width,  mile; greatest dopth, 43 fest.

Shores, on north and west sides low and marshy,-south and east sides high
clay banks snd a fow rushes,

Bottom, clay and marl, with spots of stone and clay.

Inlet, a ditch from Henth Lake ; outlet, n small ditch at south end which
fiows into a smoll lake of no name.

Date of examination, July 27,

Tempernture—Surface, 76°; boltom, 487,

Water, clear.

Fish are blue.gills, black buss, perch, chubs, ghiners.

5

Wolf Lake, Cambridge Township, Crew No. I: (6)

Length, 4 mile; width, 4 mile; greatest depth, 33 feet.

Shores, on nor th, east and west sides, low and marshy, south side lngh
clay banks, wooded.

Bottom, clay and marl with weeds close to shore, center of lake clenr,

Inlets, none; outlets, & ditch that connects with Allen’s Lake.

Dates of examination, July 2%, 28, 20,

Weather, July 27, clear; 28, rainy; 29, clear and windy.

Temperature, surface, 73%; bottom, 46+,

Water, clear.

Fish are blue-gills, sun- ﬁsh black bass, calico bass, perch, piclrerel, chubs
. and shiners. .

Flsh well fed but the spear has taken all the large fish.

Deep Lake, Cambridge Township, Crew No. 1: (7}

Eength, 4} mile; width, 4 mile ; greatest depth, 45 fect.

Shores are mm‘shy around entire lake.

Bottom, soft mud and sand mixed.

Inlets, one on south side, grown up with 11lshe=; outlebs, one on northwest
side which flows into Crooked Lake which is full of rnshes.

Date of examination, August 2,

Weather, clear aud windy.

Temperature, surface, ¥2°; bottom, 50"

Water, clear. ’

Figh are perch, bass, pmkere] sun-fish, blue-gills, rock bass and minnows..
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Mahar Lake, Cambridge Township, Crew No. 1., ' (6d)

Length, 4 mile; width, 20 rods; depth, 26 feet,
Shores, marl; bottom, marl.

- Temperature, surface, 75°; bottom, 44°.

Fish are bass, perch, blue-gills, shiners and chubs.

Middle Lake, Cambridge Townehip, Crew No. 1. (6¢)

It is round, about 40 reds in diameter; greatest depth, 25 feet.
Shores, marl ; bottem, marl.

Temperature, smfa.ce, T7®; bottom, 477,
The fish are bass, perch, blue- gills, shiners and chubs.

Round Liake, Cambridge Township, Crew No. I. (6.1}

About 40 rods long; width, 20 rods.

Shores, marl; bottom, muck and marl with a little gravel.k
l‘empernture, surface, 80°; bottom, 50°; depth, 40 feet.
‘Figh are perch, bass, blue-gll]s, shiners and chubs.

‘Washington Lake, Cambridge Township— COrew No. 1: (6a)

Length, 4 mile; width, } mile,
Shores are marl, bottom mud, with rushes and 1ily pads along the shore.
Greateat depth 54 feet; water clear.

'Tempemturer-Surfuoe, 715 botbom, 45°.

The fish are blne-gills, b]nck bass, perch, shiners, chubs.

Dewey Lake, Oambridge Township—Crew No. 1: 6 b}

(
Length, § mile; widtl, ¥ mile; greatest depth, 20 feet; bottom soft mud ;
shores marshy.
Tigh are bull-heads, black bass, perch, bluo-gills and sun-fish.

Round Laks, Rollin Township—Crew No. I

¢

Fine, clear water; shores on west side bold, on east side it is shallow for
10 to 15 rods from shore; gravel and sand beach &ll around.

Bottom is mostly mud, with sand and gravel bars.

Inlets, only from .springs; ouwtlet, a diteh which connects with Devil’s
Lake,

Greatest depth, 60 feet.

Temperature—=Surface, 72°; bottem, 50°.

IMish are black bass (small- mouth), large-mouth black bass, vock buss,
pickerel, eels, blue-gillg, sun-fish, gars, chubs, minnows.

" Devil’s Lake, Townships Woodstoek and Rollin—Crew Mo, 1 : (8)

Length, § miles; width 4 te § miles; greatest deptl, 56 feef.

Shores mostly marshy, a little gravel and sand bench; banks are low aad
wooded in spois. '

Bottom mostly sand ; some mud in holes.

Inlets, ene from Round. Laks, a ditch, a few springs on the shores, out-

lets, one west side called Mill Creek.

Dates of examination, Auguat 4, 5, 6, 7.

Weather, August 4, clem‘; 3, rainy; G, cloudy; 7, clear and windy.

Temperature—Surface, 72°; bottom, 70°.
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Water, clear. )

Fish are black bass, blne-gills, perch, rock bass, pickerel, silver bass, eels,
gars,

Fish are plumy, well fed, but soft. Dass weigh from 1 to 4 pounda.

Goose Lake, Township Woodstock—Crew Mo, 7: (9}

Length, } mile; width, 4 mile; greatest depth, 3¢ feet,

Shores marshy; low, wet banks for 80 rods back from lake.

Bottom, mud, bars, marl; whole bottom covered with moss and weeds.

Inlets, 4, all small but Goose Creek, which is the outlet of Goose Lake in
Hillgdele county; outloet, one at east end of lake, which flows into the
Raisin River,

Dates of exnmination, Angust 10 and 11,

Wenther, August 10, rainy; 11, windy nad warn.

Tempersture—Surface, ¥5°; bottom, 50°.

Water, dark colored. ‘

Figh are pickerel, bugs, perch, blue-gills, bull-heads, ecls, minhows, craw-
fish.

Hillsdale Coundy.

Orystal Lake, Somerset Township, Crew No. 1 : ' {10}

Length, % mile; width,  mile; greatest depth, 48 feet.

Shores gravel and sand, exeept two small places, one on north side, one on
south.

Dottont mostly mud covered with thick growth of weeds.

Inlets, none; outlets, one small stream grown up with grass flows inte
the Grand River. .

Date of examination, August 13

Weather, clear and windy,

Temperature—surfrce, 72°; bottom, 46°.

Water, clear.

The figh. are bass, perch, sun-fish, rock’ bass, blue-gills, eels, chubs and
minnows,

Goose Lake, Somerset Township—Crew No, 1: : (11)
Length, one mile; width, } mile; greatest depth, 51 feet.
Bhores, on south side mostly gravel, sand and stone; north side, mud and
marl, ' .
Inlets, ene small spring brook ou southwest side, a mere ditch; outlets,
one on erst side, flows into Goose Lake, Lenaweo county; mud bottom,
and filled with weeds.

*Date of examination, Angust 14, 15, 16,

Weather, cloudy and rained.

Temperature—surface, 70 to 72°; bottom, 42°.

Water, milky. -

Fish are black bass, rock bass, blue-gills, sun-fish, pereh, eels, pickerel,
chubs and minnows.

Baw Beese Lake, Hillsdnle, Cambria and Jefferson 'Cownships:
Length, 14 miles; width, #mile; greatest depth, 63 feet.
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Shores, north end mostly gravel aud sand covered with rushes; south end

" marshy, high banks back and wooded.

Bottom, north end gravel and sand with two sunken islands covered with
stone and gravel; sonth end, mund.

Inlets, two, one from Boot Take, one from Bass Lake, both cut through;
outlets, one at north end the head of St. Joseph Rivor,

Dates of examination, August 17, 18, 19, 20. .

Weather, Atgust 17, cloudy; 18, bright; 19, clear and hot; 20, cloudy.

Temperature—surface, 70 to 72°; bottom, 46 to 50°. }

Water, dark.

Figh are whitefish, grass pike, bull-heads, eels, perch, black bass, silver
bags, calico bass, chubs and minnows. Fizh are well fed, and the white-
fisk are very fat.

erch Luke, Somerset Pownship, Crew No, I: (13 «.)

The lake does not amount to anything., It hag no outlet or inlet. The
bottom is 1nostly marl, with a little mud at west end. Greatest depth,
14 feet. )

Boot Lake, Cambria Township, Crew No, 1: (13)

Length, 3 mile; width, 4 mile; greatest depth, 36 feet. :
Shores marshy all around the lake; very bold; 20 feet of water just off
the marsh.

Bottom, all mud, except a small place on west side, which is marl.

Inlets, a ditch from Bass Lake, and by springs on hottom; outlets, one
which flows into Baw Beese Lake,

Date of examination, Augnat 19,

Weather, clear.

Temperature—surface 12°; bottom, 48°,

Water, dark. : '

The fish are calico bnss, black bass, grass pike, perch, blue-gills, eels, sun-
fish, gars.

Tigh are well fed, there being a great quantity of chubs, minnows, etc.

Second in Bear Chain, or Wilson’s Lake, Town of Cambria, Crew No. 1.

Length, § mile; width, 4 mile; greatest depth, 54 feet. (14.)

Shores, on east side, rocky, high, wooded banks; west side, low and
marshy. : )

Bottom, on west side, mud and sand; on cast side, stone, gravel, sand and
mud.

Inlets, one at novth end, coming from 1st Inke; outiets, one at south end;
flows about 20 rods, into 3d lake.

Date of examination, August 21; weather, cloudy.

Temperature—surface, 72°; bottom, 50° at 40 feet.

Water, clear. .

The fish are the same ns in the other lakes (see 16, below); great quautity
of food, clams, snails and minnows.

Third iu chain, or Bear Lake, Cambria Township, Crew No. 1: (15)

Length, § mile; width, } mile; greatest depth, 45 feet.
Shores, marshy around entire lake, high banks back and weoded,
Bottont, mostly mund, few spots sand and soft mud.
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Inlets, two, one from 2d lake; one from Pike Lake, a small lake of abont
ten acres; outlets, one, which- forms one of the head: branches. of the
Maumee river.

Date of exsmination, Angust 21.

Weather, clondy. :

Temperature—surface, 70°; bottom, 48°

Water, clear, .

The fish are black bass, horring and other varieties, as are found iu the
other lakes. [ish well fed, but small stomachs.

"Water, clear.

Fish are herring, perch, blue-gitls, suckevs, black buss, oels, rock bass,
sunfish.

Figh are hard and well fed, herring fnll of spawn.

*T'hird in chain of Sand Lakes, Lownships of Hilledale and Fayette— Crew
No. I: . 19
Longth, § mile; width, 60 rods; greatest depth, 36 feeb. (19
Shores, marshy on north, sowth and west sides, on east side stone and marl.
Bottom, ou the bars marl, in the holes mud with vegetation.
Inlets, one from second lake—a ditch; ontlet, one at morth end, flows
into the St. Joseph River.

Date of examination, August 26.
Weather, hot and clear.
Temperature—Surface, 79°; bottom, 52°
Water, clear.
Fish are black bass, blue-gills, perch, suckers, bull-heads.

First in Bear Chain, or Big Bear Iake, ‘Township of Cambria— Crew

No. 1: ' (16)

Length, ¥ mile; width, } mile; greatest depth, 39 feet.

Shorey, marghy all around the lake, with low banks on west side, high and
wooded on enst side.

Bottoem, marl, and the holes filled with pomace frem a cider mill on the
creek.

Iniats, one, a small spring brook and two ditches on north end; outlets,
one at south end flows throngh 10 rods of marsh inte second lake.

Dates of examiuation, August 20, 21, 22, 23, 24,

Wenther, Angust 20, hot and clear; 21, cloudy; 22, rainy; 23 and 24,
rainy. . .

Temperature, surfece, 70 to 72°; bottom, 46 to 50°.

Water, clear two days, roily, balance.

Rish are black bass, herring, perch, blue-gills, grass pike, eels, calico bass,
sun-fish, rock bass, chubs, ghiners and minnews. .

Figh wero hard, well fed, good size; perch are extra large; food rbundant.

‘Hemlock Lake, Townships Allen and Reading— Crew No. 1. {20)

Length, 1 'mile ; width, § mile; greatest depth, 56 feet,

Shores, north end sand and stone, south side marl and loose stone.

Bottom, north side hard, south side soft mad and marl.

Inlet, one from Mud Lake; outlet, one flows into Hog Creek and that
into 8t. Joseph River,

Dates of examination, August 28, 24 and 30,

Weather—August 28, warm ; 29, clear; 30, rainy.

Temperature—Surface, 70 to 73°; bottom, 43 to 66°.

Water, clear two days, roily the third day.

Fish are all kinds of bass, perch, blue-gills, suckers, grass pike, shiners
and great numbers of turtles. ’

Horring well fed, bass are small,

-Becond in chain of Sund Lakes, Township Hillsdale—Crew No. 11 - (17)
Length, # mile; width, 4 mile; greatest depth, 36 fest.
Shores are marshy #ll around the kake but 5 rods on south end, being sand
and stone, weat side, springs.

Bottom is marl and sand, covered with small shells and vegetation.
Inlets, one at south end coming from first lake, flowing through marsh;
outlets, one né north end, fows inte third lake, flows through marsh.

Dates of examination, August 24, 25, 26, 27, .
Weather, August 24, clondy and rain ; 25, clesr; 26 and 27, hot and clear.
Temperature, surface, 70 to 73°; bottom 49 to 53°.

Water for two days clear; two days voily.

Pish are herring, suckors, bass, bullheads, eals, blue-gills, percl, chubs, ete.
Figh are well fed, good growth, herring full of spawn. .

Long Lake, Township Reading—Crew No. 1: (21}
Length, 3 miles; width, 4 mile ; greatest depth, 37 fect.
Shores, all marshy, pond lilies and grass.
Bottom, soft mud. '
Anlet, one from Mud Lake, very small; outlet, one inko Csrpenter Lake,
very large and filled with lilies.
Dates of examination, August 31, September 1 and 2.
Wenthor—August 31, rainy; September 1, clear; 2, cloudy,
"Temperature—Surface, 70 to 74°; bottom, 44 to 46°,
Water, dark.

Fizst in chain of Sand Lakes, Township of Hillsdale—Crew No. I: (18) o Fish are whitefish, suckers, grass pike, perch, herring.
.. Length, § mile; width, 60 rods; greatest depth, 30 fect. # Whitefish weigh 1 to 4} peunds and are very fut and well fod,
Shores, marghy all around the lake. ) .
Bottom, marl, with weeds and grass in spots. ] ‘Uarpenter Lake, Township Reading— Crew No. 1 : (22)
Inlets, four—one in senth end from a small Iske, the other three are ; Length, 4 mile; width, § mile; greatest depth, 36 fect.
sizall streams full of springa; outlets, one at north end, flows into sec- " Shores, soft mud all around, grass, eto.
ond lske. Inlet, one from Loug Lake; outlet, one flows into Heg CUreek and thak
Date of examination, August 26, i into the Bt. Joseph River.
Weather, clear. : ‘Date of examination, September 1.

Temporature—Surfsce, 72%; bottom, 52°, -’ -“ Weather, clear,

.
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Temperabure—Surface, 73°; hottom, 47°. .

Water, dark. . .

TFish are all kinda of bnss, blne-gills, perch, grass pike, herring, whitefish.

“ Fish well fed, whitefish weigh from 1 to 4} pounds, plenty of larve and
flies, crawfish and shellfish. -

Branch Connty.

Marble Luke, Townships Quincy and Algansee—Crew No. 1: (28}

Length, 24 miles; width, 23 miles; greatest depth, 58 Teot.

Shores, sand and gravel on east side, with high land and timber; west.
side, marshy with gruss and rushes.

Bottom, north end hard sand, south end soft iri places, some weeds, bold
shores.

Inlets, one from Middle Lake; outlets, one into Coldwater River, a trib-
utary of St. Joseph River.

Dates of examination, September 3, 4, 5, 6, 7.

Wenther, September 3 and 4, clear; 5, rain; 6 end 7, clear.

Tempernture—surfuce, 68° to 3% boitom, 43° to 48°.

Water, clear,

Fish are calico banss, small-mouth black bass, grass pike, bull-heads, perch,
mullet, suckers. Plenty of food. Some cels have been taken. The:
fish are all fat but small.

Second Lake, Township Quincy—Crew No. 1: (24).
Length, § mile; width, $ mile; greatest depth, 36 fect. :
Shores, very low and marshy all around,

Bottom, soft mud and marl.

Inlets, one from Marble Lake; outiets, small ditoh fute First Lake.
Date of exaniination, September 6.

Weather, clear.

Temperature—surfnce, 72°; bottom, 46°,

* Water, clear.

The fish are amall-meouth black bass, rock bnss, grass pike, perch, bull-
heads, cels, gars.

Middle Lake, Township Algansee—£iremw Ao, 1: (25)

Leogth, 1 mile; width, § mile; greatest depth, 36 feet.

Shores, soft mud; bold shoves on east side.

Bottem, soft mud and some marl. |

Inlets, one, flows from Bartholomew Lake by a diteh; outlets, ons, flows:
into Marble Lake by a ditch.

Dates of examination, September § and 9.

Weather, September 8, warm; 9, rain.

Temperature—surface, $8° to 70%; bottom, 44° to 46,

Water, clear.

The fish ave bass, cels, grass pike, perch, dog fish. The fish are all large

rand well fod. Great numbers of minnews and chubs, It is well sup-

plied by springs on the bottom.

Bartholomew Lake, Township Algansee—OCraw No, 1: T {26)
Length, § mile; width, 1 mile; greatest depth, 56 feet.

TR V2
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Shores, hard land all aronnd, some rushes on sides,

Bottom, hard in spots, and stony.

Inlets, one amall stream ; outlets, large ditch flowing into Middle Lako,

Dates of examination, September 9 and 10,

Weather, September 9, cloudy; 10, clear,

Temperaturm—surfaee, 68° to 70°; bottom, 42°,

Water, clear. ‘

T}}e fish are bass, blue-gills, perch, aels, grass pike. The figh ware feed-
Ing upon shrimp, shell-Ash and worms,

Long Lake, Township Ovid— Crew Ao, L {27)
Lquth, 13 miles; width, 4 mile; greatest depth, 42 feet,
Bhores, marshy all around, low banks with rushes, L
Bottom, soft black mud,
Inlets, one, a diteh from Little Mud Lake; oublets, one, fowing into
Coldwater River by a ditoh with a great flow of water.
Dates of examination, September ¢ and 10.
Weather, Septamber 9, stormy; 10, cold wind.
TPemperature—surface, 69 to 70%; bottom, 46°.
Water, clear.

The fish are horring, buss, blue-gills, and perch; fish all well fed and were
very fat. '

Coldwater Lake, Township Ovid, Crew No. 1. (28)

Length, 3 miler; width, 3 miles; grentost depth, 87 fect,

Shores, all gravel and sand, eash side high banks with timber, shoal water
out for 15 rods; bottom, all hard sand end gravel.

Inlets, one very large from Mud and Long Lakes, with great flow of water
north; outlets, one, into Coldwater River flowing north.

Dafes of examination, September 10, 11, 12, 13.

Weather, September 10 and 11, clear; 12 and 13, cloudy,

Temperature—suriace, 65 to 13°; bottom 45 to 472,

Water, clear.

The figsh are whitefigh, bass {small-month), grass pike, blne-gills, straw-
berry bass, herring; fish well fed on orewiish and larve.
(No. 30 i & part of this same lake.)

Lake of the Woods, Township Ovid—Crew Mo, I: (29)

Length, 1 mile; width, § mile; greatest depth, 78 feet,

Shores, high banks wooded, gravely on north, flat, sandy on south side.

Bottom, rocky and gravel on north, sand and sonie gravel § mile on south
side, muddy at west ond. ’

Inlets, one small stream on southwest side, cool water, muddy bottom ;
outlets, one on northeast side, cool water, sandy botbom.

Dates of examination, September 14 and 15,

Weather, September 14, fair and warm; 15, cool and windy,

Temperature—surfuce, 68 to 71°; bottom, 44 to 48°.

Water, clear, )

The fish are whitefish, pickerel, herring, sunfish, perch, black bass; fish
are well fed, food abundant, shiners, chubs, and crawfsh,

9
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(30} Hazzy Lake, Porter Lownship, Crew No, 2: (2)
Length, 1 mile; width, 4 mile; greatest depth, 40 [eet.
Bottom, mostly mnd.
Tnlets, none; outlets, none.

Dates of examination, August 21, 22, 23, 24, 25,

P i — No. 1:
dwater Lke, Township Coldwaier Crow
Gol!je:gth 1§ miles; width, } mile; greatest depth, 32 feet.
Shores, flat and marshy a]].uround the lake.
Bottom, black mud.

Inlets, two, one from Coldwater River, ome from Mud Oreek. Outlets,
one, Coldwater River.
Dates of examination, September 18 and 17.
Weather, clondy. - . )
Temperature—surface, 70 to 2°%; bottom, 46 to 47°.
lear. .
Ityi:ltleru’.r: e:l!i small, the Inke has been fished with nets and hooks so much
it contains no large fish; food abundant.
o i : 31)
i " i Crew No. 1: (
Lake Morrison, Township G|ra_,rd, L 49 feot
ile; width, # mile; groatest depth, eet. ) .
é}ﬁsfgah’ gnm;ou,th and ,west, low banks and rashes; east and north, high
banks and woodgd. 4 vone
ttom, hard, sandy and some stone. S
g?letc;, r,me, Coldwater rivor; outlots, one, Coldwater river.
Date of examination, September 18,
Weather, clear.
Temperature, surince, 63°.to 71°; botfom, 46°.
Water, clear. No fish taken.
i i i No. 1: (32}
ke Mattison, Township Mnt'tlson, Crew
LnL:ngth 1 mile; width, 4 mile; greatest, depth, 36 feet.  hard: north
. Shores, ’10w banke, marshy on southeast and sonth end; west, ard; ,
low banks. . ,
Bottom, some hard, but greater portion muddy. "
Inlets, one, large; outlets, one, calted Swan Oresk.
Dates of examination, September 22, 33 and 24, ,
Weather, September 22, clondy; 23, rainy; 24,qc ea.;.go
Temperature—siriace, 70° to 71°; bottom, 487 to 49°.
'}ﬂ?:egélf]:rf.bass, suckers, perch, Food sbundant; fish were in good con-

dition and well fed.

Van Buren County.

. 1
i No. 2: {
Clear Lake, Colfnx Township, Crew L 35 foet
g 3 mile; width, 4 mile; greatest depth, 35 feet. ) i
gﬁz%ﬁ:’églclay banks, woodéd on north and south; marshy for ten rods
at outlet. )
No visible inlet; one outlet at high water.
Botton, mostly mud; on cast end, sandy.
Dates of examination, .lAugus; 17,(11&; 19.
Weather, cloudy, 17; clear, 18 an . )
'l‘emper:;turc—surface, 70°; bottom, $68° to T1°.
! lear. : )
.};’i:}i;e;,mc :irllver bnss, sunfish, stone rollers, TFish well fed and food abun
dont.

Weather first four dagys, clondy; fifth day, clear.

Temperature—surface, 70° to 59 bolttom, 56° to 59°.

Water, clear. ) -

Tish are black bass, perch, blue-gills, enckers, shiners, bull-heads, eels.
Fish all show great growth; food abundant,

Banlason’s Lake, Township Porter— Crew Mo, 2. (3)
Length, 14 miles; width, 4 mile; greatest depth, 50 feet,
Bottom, mostly mud, with very little gravel or sand.
Neither inlet or outlet.
Dates of examination. August 25, 26, 27, 28, 29, 30.
Weather, cloudy.
Temperature—surface, 66° to 82°; bottom, 51° to 68°,
Water, roily.
Fish are blue-gills, black bass, bull-heads, perch, mullats, sunfish, shiners.
Figh well fed but do not show great growth.

Cedar Lake, Porter Township—Crew No, 2: : (4)
Length, 11 miles; width, 4 mile; greatest depth, 83 feot,
Bhores, high; clay, with marl on nerth side; mud, west end,
Bottom, mostly clay and marl.
Tnlet and outlet, only at high water. .
- Dates of examination, August 31, September 1, 3, 3, 4.
Weather, cloudy and windy.
Temperature—surface, 66° to 71°; bottom, 43° o 54°.
Water, clear,
Tish are black bags, perch, bull-heads, herring, dog-fish, blue-gills. Figh
well fed, show great growth.

Grand Lake, Porter Township— Cramw No, 2 - (5)

Length, 2 miles width, 3 mile; greatest depth, 48 feet,

Shores, high clay banks, wooded on north and west sides; sand beach all
around,

Bottom, mostly raud, some clay and mazl.

Inlets, one small one on east gide, sand and mud bottom ; outlet, one at
high water only on southeast side.

Dates of examination, Soptember, 4. 5, 6. '

Weather, 4, clear; 5, clondy and windy; 6, clear and warm.

Temperature—surisce, 68° to 72°; bottom, 64° to Bg°.

Water, roily.

Fish are perch, blue-gills, = great many young black bass. Figh very
well fed.  Fish small, and do not show great growtlh.

Liake of the Woods, Hamilton Township--Crew No. 2 : (M)

Longth # mile; widih 1 mile; greatest depth 35 feet.
Shores low and marshy, except on southwest side which is sandy.
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Bottom, mud ; some marl, send on southwest side. .
Inlets, one on north side mud botbom ; outlet, one largs one on south side,
sand bottom.
Dates of examination, September 10, 11.
Weather, 10, cloudy and rainy; 11, cloudy and windy.
Temperatnre—surface, 68 to 70°; bottom, 699.
- Water roily.
Fish sre blue-gills, gars, black bass.
Food abundant, but fish do net show great growth.

Eagle Lake, Township Paw Paw—Crow o, 2: (8)

Length § mile, width { mile, greatest depth 65 feet,

Shores, high clay banks, with eand and gravel beach; a little marshy om
southwest side.

Bottom, mainly clay, with some mud and rock.

Inlets, none; outlets, one on south stde at high water enly.

Dates of examination, September 11, 12, 13, 14.

Wenther, September 11, cloudy and windy; 12, rainy; 13, clondy; 14,
clear. .

Temperature—surfsce, 60° fo 70°; bottom, 48° to 49°.

Water, clear.

The fish are perch, blue-gills, bull-heads, suckers.

Fish are all large and well fed.

Prospect, or Christie Lake, Township Lawrence—Crew No. 2: - (9)
Length 11 miles, wid6h { mile, greatest depth 35 feet.
Shores, high, sand aud gravel beach.
Bottomn, mostly mud, some little sand on west end.
Inlets, none; outilets, none,
Dates of examination, September 14, 15, 16.
‘Weather, September 14, clear; 15, clondy; 16, rainy.
Temperature—surface, 62° to 68°, bottom, 629 to 68°,
Whater, dark and roily.
The fish are perch, blue-gills, bull-heads, sun-fish, black bass.
Tish were well fod but small, except black bass, which were large.

Four Mill, or Cora, Lake, Township Lawrence—Crow No. 2: (10)
Leugth § mile, width § mile, groatest depth 65 fect.
Shores, high sandy banks, sand and gravel beach ; banks mostly wooded.
Bottom, mostly mad, with littie sand on west side.
Iolets, none; outlets, none.
Date of exnmination, Sepitember 16, 17, 18.
Weather, September 16, very stormy; 17, cloudy and windy; 18, clear.
T'emperature—surface, 63° to 67°; bottom, 46° to 48%
Water, cloudy.
The fish are blue-gills, suckers, black bass, rock bass.
Fish well fed, showed good growth.

Threo Mill Lake, Township Paw Paw—Crew No. 2 : (11)
Length, 1} miles; width § mile; greatest depth, 40 feet.
Shores, low sandy banks, with marsh arcund inlet on west side, sandy

shores on north and south sides.
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Bottom, mostly mud with a litile clay and sand.

Inlets, one on east &id i |
weter ol tde ab high water outlets, one on north side at high

Dates of examination, Se
» September 18, 18, 20
Wealher, Septemhor 18, clopr d windy; 1
Tempemture——snrface, 58 to.GQ%I} b‘;’;?c:g’ 51[}9t1n§6?0, clondy and indy.
t‘i‘;uter, cloudy and roily. ’ ’ ’
‘he fish are black bass, blwe- ilis X
_ fish woll fed and aho:ved go%d g’rg}:rltcl;ﬁ, Fn-fish,

suckers, dog-fish. The

Cass County.

Fish Lake, Township Marcellus %
, i a ——Crew No. 2
Length, 1 mile; width, 1 mile; greatest depth, 45 feet. ©)

Shores, low and 3 : .
Nitle tomten. marshy, except east side, which are Ligh elay banks, with

Bottom, mud moskly, with some marl.

Inlets, two, one on nortl i i
e e vy heast side ot high water, one on west side; wide

Dates of examination, Se
ptember 7, 8, §, 10
Weather, ¥ and 8 cle,'n' and w "9, vain;
, clea 3 8, rain; 10, cloud i
Temperature—surface, §9° %0 by 400 g0 50 o indy.
Water il , to T4°; botfom, 49° to 549,

Fish are perch, buil-head - X '
sbundant., Tish show ;,Ugléngl;isg,ull?ck b, black hass, dog-fieh. ~ Food

Kalamazoo County,

Long Lake Township R'ichlaud Cro
5 T i —reow No, 2:
Length 1 mile; width § mile; greatest depth, 31 feet. ()

Shores, high ol : i :
nmrsh%v. 8y banks except on north and south sides, which is 1itila

i;iolttom, clay.

itlets, none; outlet; i i

grm’rel ne; ou % one on east side, large stream, high banks, clay and
Dades of examination, September 22, 28, 24,

Weather, September 2 indy
dlouds her, wiuﬁy,n or 22, cloudy and windy; 28, cloudy and rainy; 24,

Temperature—surfnce, 62 to £4°: °
Tata e 3 0 64°; bottom 61 to 63°,

The fsh are black b X i i i
good gromit ok I :Iia;fe?i?) c?l, blue-gitls, calico bass, gars. Iish ghow

KHolamazoe and Barry Counties.

Gull Lake, Townships Barr ich]
T ; Y, Boss, and Richland—Or :
éﬁgrget:l,h? zll;ules; width, 1 mi_[e; greatest depth, Igse?eﬁa' % )
Botton:;, c],iy,- ¢xcept around inlet and outlets which are mazahy,

Inlets, three, two lar i
souéhwesh!side. irge ones on west and south sides, one small one on
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Dates of examination, September 24, 25, 26, 27, 28.

‘Weather, September 24 wnd 25, cloudy and windy; 26, stormy; 27,
rain; 28, windy and cloudy.

Temperature—surface, 63 to ¥5°; bottom 45 to 48°.

Water, clear. ]

Tish are piokerel, bass, perch, herring. suckers. Fish well fed and.
showed good growth, except the herring which are small.

As o part of the results of examination of inland lakes made in 1885 are
of permanent value, extracty are here given from the report of Bidney H.
Case, of Alpenn, who wns employed for a few moubhs that season. No-
blanks were in use then, and the examination was conducted under writhen
directions and withou$ many of the appliances that have since heen nsed:

EHramination of Inland Lakes, 1885.

To the Honoreble the Michigan Fish Commission : .

GENTLENEN—] hereby respectfnlly submit to you my report of the exam-
ination of IIubbard Lake.

Owing to favorable weabher I was able to work on the Inke overy day
while there and to make complete soundings and observations.

Hubbard Lake is situated in Alcona county and is twenty-four miles south-
west df Alpena. It is nearly surrounded by high hills which were a few
years ago covered by a heavy growth of white aud Norway pine. Neerly all
of this is cut down and very littlo left standing. The remaining timber,
on the lower lands, is hemlock, onlt, maple, cedar, white birch, and Dbeach.
Theve ave soveral fine farms in the vicinity of the Iake, and should » rail-
road be builé through that part of the country Hubbard Take would be one-
of thoe finest summer resorts in Northern Michigan.

1t is at present alive with sportsmen from all parts of the country. The:
lake affords fine hunting and fishing, and the rifle and hound can be heard
in all directions. . .

The lake is nbout ity feet above the level of Lake Huron, i3 about eight-
miles long and its greatest width is three miles, while the greatest dopth
found was seventy-two feet, with & uniform depth of sixty-five feet through-
out the center of the lake as shown on the map. . ]

Stone and gravel are found only slong and near the shore, the stones being
gmall and round. No lime or sandstone is to be scen.  Sand hottom is found
in many places on the shore and in water from fve to ten feet deep. Out--
side of this and in deeper water the botiom is soft mud and clay, the lead
sinking its fall length whilo sounding. No hard bottom wes found where
the water was move than fifteen or twenty fcet deep. No reefs of any note-
were found, and these only near the principal points of land, and ex-
tending but o short distance from the shore. A sand shoal, putbing out from
Hardwood Point on the west gide of lake, one-half mile from ghore, is the
largest flat on the lake.

Marshes were found at head of East Bay, Sucker Creek, West I'Bra.nch, and
near the outlet on the east side. Mud Bay, on the west side, is very goft-
bottom. Mud and Fast Boy are the favorite Iocalities_for bass and pike,
which can be seen in great numbers when the water is etill.

The lake is largely fed by springs, some of them falling over banks from
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dive to ten fest high, and can be heard a long distance in still weather, the
largest being Noisy Spring on the west side, the other at Churchill’s Poini
on the east side. A small creek empties into East Bay, and is nearly covered
by weeds and grass, and has very little current. Sucker Creek, near the
head of the 1ake, is fifty feet wide and two feet deep, at the mouth, in low
water, and from four to six feet deep » few rods above. It is almost dead
water at this season of the year. It is nacd by the lnmbermen for running
logs, and jg navigable for that purpose for six or seven miles. There are two
dums on this stream built to enable the lambermen to drive their logs in low
water.  West Branch, at the head of the lake, is the largest stream flowing
into the lake, and is also nsed for running logs. It has four dams and s large
reservoir which covers abont one hundred and fifty acres. It is eighty feet
wide and fen to tw lve feet deep a short distance up, but is shoal at the
mouth. The stream is fed by springs, and the water clear. It is Inmbered
eight miles above the lake, and many million feet of logs are run down
avery season.

The south branch of Thunder Bay River and the ontlet of the lake is fifty
feet wide, and guite deep af high water. It has a rapid current, cansed by a
dam at the foot of the Inke, which raises the water about three feet. All
logs put into the lake are run over this dam and taken to Alpena. Thelogs
are taken through the lake by means of n steam scow, in the following man-
ner: Aplafge line, two thousand feet long, iz coiled ap on the scow, one end
of the line made fast to the raft, the scow started, and all the line paid out,
a lurgd anchor is lot go, snd the end of the line taken to n steam windlass.

-and the Taft; is pulled up to the scow, which goes alead again. In this way

the raft is brought to the outlet and the logs sluiced aver.
Iintended to set the net near Hardwood Point, but eould not on account

"of the scow goming down that side. The net was set the first time opposite

Doctor Point and about the center of the lake in sixty-five feet of water.
The net was sot at night and lifted the following afternoon, and six white-
fish wore caught. 'Tho next time the net was set midwey between' Tast Bay
and West Branch in sixty feet of water, and only two whitefish were caught,
the fish evidently being near the other end of the lake and nearer their
spawning beds. The whitefish resemble the gill-net fish canght in Tmke
Huron, but are more round and weigh from three to five pounds each. 'The

. fing and tail are datk yellow, some of thein nearly red; are not us fat as the

lake figh bub much harder, and are of finer flavor. ‘Iley are taken with
spear and gill net when they eome on their spawuing beds, from: the 10th to
the 35th of November, and are taken in large numbers by the aid of a jack
light and a spear. Gill nets are used every fall, but most of them are
speared. The largest bed is located opposite Hardwood Point and is aboul
one mile long by one-hslf wide, other beds being in difforent parts of the
lake, as indicated on map. These beds ave located in water from fifteen to
twenty feel deep and on sand and soft bottom, which is thiekly covered by
a round weed that resembles a cab’s tail and comes up to within four or live
feet of the surface. It ig impossible to see through them, and a net set on
these beds catches them as they pass over, as the corks remmain on the sur.
face while the loads rest on the tops of the weeds. They mre only seen
in these beds during the spawning season, but a few are seen near the shore
in the spring as soon as the ice is gone. There are none on the beds in the
spring. A man informs me that he has speared ag high as 150 fish in one
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night and has eaught sixty in a gill net one night ont. This is corroborated
by other residents, also by lumbermen and others who have speared and
netted whitefish there. There iz no guestion but what they are plenty.
Others have gill nets there every fall and get from four o five barrels
during the spawning season. L

As near 23 I con ascortain, there are about twenty barrels of whitefish
taken out every fall, and some ave sold in Alpena and some in the lumber
camps. 'There aro no complaints of illegnl fishing, as all are interssted in
doing a little fishing on their own acoount. A seine could be hauled in sev-
«eral places, but do not think the figh come near cnough to shore for seining.
Ag a neb could nob be havled over the weeds, & trap net could be set to good
advantnge outside of their beds, as they go out over the tops of the weeds to
deep water as soon as it is daylight; and when they come on the beds they
come up through the weeds from the bottom. h

Could not find out what they feed on, as nothing could be seen in those I
dressed. I could see a great many small shells on the bottem and in. many
DPlaces something like moss, but in deep water there seemed to be no growth,
nothing but mud and clay. A long weed grows along the shore and in
waber ten or twelve feet deep. .

There are several places whete a pond could be made, the only danger
‘would be the ice shoving up; bub there are bays where this danger could be
avoided and a sheltered place found. ? .

The lake abounds in gross pike, black bass, pereh, herring, while sheep-
heads, buil-heads and muskellonge are sometimes canght. Gar, or bitkfish,
are often speared. L

All of the above nnmed fish are spoared or eanght by trolling in large
quantitics. Bass, pike, suckers and perch ave eaught in Sucker Creek,
Wost Branch and at the outlet below the dam on the South Braunch.

‘The week I was thore the thermometer gtood at 70° and very warm nighte,
so thero was very little difference in the temperature of the water mornings
andl evenings. The temperature of waler was as follows: KHubbard Lake,
at 65 and Y0 foet—morning, surface 60°, bottem 50°; Sucker Creek, 60°;
West Branch, 58°; ontlet, 62°; Noisy Spring, 58°; spring at Churchili’s
Point, 48<,

All of which is respectfully submitted: 3. H. Casz,

Qcroser 7, 1885,

Higgins Lake.

Higgind Lake lies mostly in Roscommon county, only a small portion of
the head being in Crawford county. It is reached by way of Roscommon, a
small village on the Mackinaw division of the Michigan Cenbral. The lake
ig five miles west of the village, and abont the same distance from Cheney.
The land around the lake is generally high, the lowest being on the south-
-east side near the foot, this being low Norway plains, with a light growth of
Jack pifies. These lands were formerly well-timbered, but hm_re besn cut
-ovor so that all left standing is burned timber on the southwest side near the
-outlet, and & grove of Norway on the east side near the head of the lake.

A few farmers have settled about the banks, butb live chiefly on pare air,
water, and the abundance of fire fish found in the iake, as the land is very
poor gand, and nothing but a mortgage will hold it.
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Higging Lake is one of the finest in the Statc, the water being as cles
-and gold as that of Lake Huron, It is a fine resort, and is visited by partic
from all parts of the State during the summer seasou, there being man
-camping grounds about the lake.

East Saginaw and Bay City parties have fine resotts on the east side of th
leke near the head, each having from twenty-five to thirty buildings, man
of them being very ornamental and quite costly.

The Bay City grounds command a handsome view of the lake, as th
banks at this point are fifty feet high, the beach being reached by stair
The Bast Saginaw resort is about one mile farther up the lake, on lowe
.ground. A sand flat extends out about three-fourths of a mile in front ¢
these villages, and a person can wade out to the edge of the bank and dro
-off into forty feet of water if so disposed. A sand beach from one to tw

-rods wide extends over half-way aronud the lake, the remainder of the shor
being stone and gravel.

A team can be driven entirely around it, as there arc no marshes of not

-or soft places,

The luke is over sevon miles long, and from one to hree miles wide. 'Th

lawer part of the lake is narrew, but the deopest water is found there, bein

- ninely-two feat deep about the centre of the lake. The upper part is muc!

-shallower, but has deep water in many parts of it, but the head of the lak
is generatly shallow.

A small island nesr the Bay City grounds containg twenty-three acres
The bottom in the deep water is a sofé marl with olny and sand in places,

In the shallower water sandstone and gravel are found. Rocks and smal
-stones &re found arcund the island, Smith’s Point and on the middle groumn
in the lower parb of the lake. Gravel is also found in many places along th
shore in patches,

A sand flat extends out from ten rods to onc-half mile, and nearly aroun
the lake with water upon it from four to ten feet deep to the edge of th
bank, where it drops off into water forty feet deep in places. ‘The lake
very free from weeds; all to be seen are along the banks of these sand fnks
A few rushes grow at points along the shore and at the island. 'The water j
very clear and cold, temperature being 62° at surface aund 59° at the hothor
when examined about the last of Septemboer. This lake iz undoubtedly fe
'by subterrancan injets, as there are no visible ones with the exception o
“two amall creeks at the head and a small spring near the Jinst Saginas
grounds, with very little water flowing in from ull of them.

The outlet or cut at the south end of the lake is about fifty fect wide an-
two fect deep with a rapid current. Tt is apparont Lore thab there must b
an underground feeder, as more wator passes out in one day than comes i-
by all vigible juleta in n month. A dam ot ths outlet raises the water in th
lake shont three fest. The sluice is closed during the winterin order to hav
-a good head in the spring to drive logs through the cut.

Afser the logs are all out of the kuke in the spring the sluice is opened anr
left so until the next fall.  Very few logs are pnt into the lake at presen
-and this winter’s cut will abont finish the lumbering in the vicinity of th
‘lake. A few sunken logs and tree tops can be seen near the shore, and I+
Places bark has washed up along the shore bub the beach generally is ver
“Iree from debris. The lake is well supplied with blaok bass, grass-pike
.perch, rock bass, sun-fish, herring aud gars, While I was at this lake :

10
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couple of men went through the cut inte Marl Lnke and speared thirty base
and pike in fwo hours.

Whitefish ave also found in this lake and are caught with nets and many
have beon apeared. A man who has spent his summers at the lake for the
Iast eleven years, says that in 1864 a seine wns hauled at his Janding and a great
many whitefish wero canght and sold about the country. He has fished more
or less every seagon he has lived at the lake and says he hasspeared as many
as forty in one night, bat thinks the whitefish have decreased very fashsince

“the logs were put into the lake. An old resident informed me that he had
gpeared as many ng sixiy in one night and had seen large scliools of them a
fow years ago, but thinks there are not many in the lake now, ns very fow
were speared last seagon, Parties thab live opposite Parker’s Landing speared
a whitefish nenr the middle ground in the lower part of the lake while I wna
there. The net was set in the lower part of the lake and about the center in
ninety-two feet of water, and when lifted contained one herring. I then set
it in the narrow part of the lake, snd caught one whitefish and three herring.
The whitefish resembled the Lake Huron fish and weighed about four pounds.
Their spawning beds sre near the isiand in the upper part of the Iake and
on the middle ground in the lower part and opposite Watson’s Landing.
"They ave spearcd on these beds, and a few are seen near the ontlet.

A party had a gill net set near the head of the lake about three years ago,
but T conid not learn how mauy he canght, ns he had moved away. Ido not
think any nets have been et in the lake since he left. I think this and
Ifubbard are two of the finest lakes in the State and well adapted fo white-
fish and must contain their natural food. I hope you will eonclude to
largely restock these lakes with whitefish, and when spearing can be abol-
ished I think yon will have no difficulty in making a good showing.

Reapectfully yours,

September 25, 1885. 8. H. Case.

Bear Lake.

Bear Lnke lies mostly in Charlevoix county, a small portion of the upper
part being in Emmet, It is a beautiful lake, fed by eprings, the water
being clear and cold. It is reached by the Grand Rapids and Indiana Rail-
road, the nearest station being Clarion, about one mile from the Inke. It is.
entirely surrounaded by high hills rising almost from the water’s edge,
leaving only a narrow beach of gravel and stone, with sand in places. ~

The main lake is nine miles long with an arm extending some miles to-
the northward ; it is one and one-fourth miles wide at its widest point, with
an avernge width of three-fourths of a mile; the deepest water found was.
niuety feet, with an average of twenty or thirty fest. The bottom ia sand,
stone, and gravel in the shoal parts of the lake, and a soft marl in the deep.
water, similar to most inland lakes. Many shells ean be seen on the bottom,
both large and small, mostly clam shells. It is very free from marshes or
swamps around the shore, but has a few rushes about the narrows,

There are two mills on the lake, but as far as I could see no snwdust was.
deposited in its waters. A small tug is used to tow the logs to the mill
where they are sawod, and the lumber hanied overland three miles o Pine
Lake, where it is ghipped.

There nre several fine camping grounds about the lake, ome of them
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belonging to a party of railrond officials who visit it during the summer, o
have a telegraph line to their camp.

The lake contains black bass, pike, perch, blue-gills, sun-fish and herri:
Brook trout are also found in its waters, having come from a small spri
ereek that empties into the lake on the enst side, this being the larg
inlet, but there are several small springs flowing into the lalke at differ
points. Bear Creek, the outlet at the foot of the lake, is about twenty {
wide at ita mouth, and teu inches deep, with s strong current. Some per
has placed a wire sercen aocross the mouth of the creek to prevent the 1
from pessing out of the lake, as they could have done before it was -
there. 1am inclined to think that the sahnen put in the lake a few ye
ago have gone out into Laka Michigan through this creek, which emp!
into Libtle Traverse Bay at Petoskey. I can account for their disappearan
in no other way, as the lnke scems well adapted o both salmon and whitef
the water being clear and cold with gravel and stony bottom. The net -
seb in the deepest water but failed to cabeh anything but a few pereh,
few fish conld be seen, and those only in very shoal water.

A great deal of spearing was done on this lake o few years ago. One
the farmers who lives near the Jake informed me that he had counted sc
jack lights in one night, and had seen & barrel or more of dead fish left
the shore, just apeared for amusement.

A railroad official at Grand Rapids told me that he had seen them tal
away by bags full and large quantities left on tha shores. The Endians n
to set nebs noross the narrows in the spring when the fish were pnssing
into shoal water and canght large quantities of them, but for the past y
or two no nets have been set there and but little spearing daue, as the fa
ers are not generally in favor of it bubé do not like to male complais
Owing to the lateness of the season and rough weather I could not mak:
thorough an examination of this lake ns T wished to, and do not conside
a fair test ab this season of the year. During the summer the salmon
whitefish if in the lake would naturally be in the deepest water whore
net was set, but late in the fall when the tomperature of the waber is ab
the same in ali parts of the lake it js more difficult to locate them :
requires more time, s the net would have to be set in shoal as well as d
water in order to test it thoroughly so late in the senson. There ave sev
fine farms about the lake, and the farmers are in favor of some legisla
that will peserve the fish from total destruetipn.

" Respectfvlly yours,
8. H. Cawm

November 18, 1885. ,
Blizabeth Lake.

Elizabeth Lnke, Oakland countly, lies five miles west of Pontiac.
surrounded by fine farming lands with several dwellings on ite banks.
land about the lake is high with very little marsh or low gronund. The
is a little more than oue mile long, and is one-half mile wide. The wat.
clear and from thirty to sixty feet deep.

The bottom in the desp water is a soft mud. A sand and clay fiab ext
out from the shore from ten to twenty rods and nearly around the I
This is covered with amall stone and gravel, also with clam and snail sk
Rughes grow all over this flat and to the edge of the bank where the wat:
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from twenty to thirby feet deep. A few weeds and rocks can be seen in the
-shoal water and in other parts of the lake.

A gand bar runs noarly across the lake near the outlet with deep water on
‘both sides. The Inke is fed by a small creek from Mud Lake, a fow rods to
4he north and near the head of the lake on the north end.

[he outlet near the foot of the lake is alse n small ereek flowing into Cass
Lake about one mile to the south. These creeks are little more than ditches
and have very little current.

The lake contains bleck bass, grass-pike, rock bass, perch, sun-fish, dog-
fish, gare and lizards without numbers. A few eels have been eaught in the
Iake.  These arve all taken with the spear, no nets have been set in its wabers
for some years,

Mr. Whitehead, living ak the Inke about ten years ago, had o gili net and
ased to cnfeh o good many whitefish, DParbics came from Pontine and other
pinces and speared a great many aboub that time. Spearing is done there
spring and fall free to all, with no comptaints 23 far as I conld hear.

Residents have speared there more or fess for the past ben years, but have
not or do not know of a whitefish being speared or seen in the lake for the
past three or four yenrs, and think they are about exterminated,

Richard Smith, liviog near the lake, nssistod in planting the first lot of
whitefish put in the lnke. He stated that he had not seen a whitefish there
since about 1881, but has fished some evory season.

He thinks the whitefish have about all been spesred or devoured by other
figh. Mr. Smith was with me when I iifted the net and had a enriosity to
see » whitefish once more. The net was set in the center of the lake in sixty
feet of water, and in the same place whero Mr. Whitehead set bis net. It
wag left nearly two days before lifbing s0 as to give it o fair trial.  When
lified ouly one grass pike was taken. The lake being small is run over by
these pike and other fish, the whitefish Leing unable to get out of their
way s they ean in larger lakes, .

1 did not think best to stay longer at this lake, for I was presty well satis-
fied that there were few whitefish in it. :

Rospecifully yours,

BLIZARETH LAKE,} S. H. Cask.

Oct. 24, 1885. .

»

¥. PROPOSEP EXTENSION OF EQUIPMENT,
1. Paris Station.

What was said above in reference to the recent improvements on tha trout
hatching station at Paris will indicate in outline the proposed extension which
the station requires, and which werecommend. The purchase of the ndditional
land with the appropriation two years ago of course contemplates a steady
and gradual improvement of the property as required for the permament
oxtension of this work. The new farge pond on the Buck-horn, which has
been already described, is the foundation of all the work upon thab stream
below the dem  With the head of water in the large pond it s possible to
Supply o vast number of artificial ponds Inid out along the general trend of
the stroam below. The results of next year's expeoriments with the
grayling in the wild pond wili determine te what extent it is Necessary or
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advisable to make further improvements zpon the Buck-horn for that wor
A small sum ought to he provided with which the improvements botl: helc
and above the large pond conld be made as found necessary; all of whic
however, in the next two years would probably not exceed $600. Sor
fencing should be doune upon the property surreunding the Buck-hora,
fact all of the State property at Paris ought to be properly fenced.
Respecting the other work at Puris, that upon the Cheney cresk, which

- by far the more important, we have also indicated above what improvemen

are necded. The present capacity of owr tront hatching honse is abe
fifteen hundred thousend. The number of brook trout eggs laid down
the foli just past was a little over thirteen hundred thousand, being :
inerease of six hundred thousand over the take of 1885; even at the san
rate of increase for the coming fall we shall have over eighteen hundr

" thousand eggs, but in all probability the increase wiil be much more. T

reason of thig increasing ratie is from the fact that the last sorson, 188
was the first one in which we have felt the effects of tha large stock of f
held at the katching station for the purpose of increasing the stock -
spawning fish. Since 1888 much larger munbers of brook trout than befo
have been deposited in the little Buck-horn and in Cheney creek, so tiu
from those sources a very large supply of spawning fish is readily obtaine
each full to supplement the product from the fish in the stock ponds. Fro
five to fifteen thousand hnve been saved cach year to be reared in the nurser
races and the stock ponds.  The predictions for the take of eggs for 188
1885 and 1886 made in earlier reports have -cach time been fully realizc
and a little more. We expect, upon the same basis that our other caleul
tions have been made, to lay down in the fall of 1887 two miilion of Droc
trout ova, and in 1888 about twenty-eight hundred thousand—of conr:
saving in case of unavoidable accident, It is thns apparent that to kec
pace with the work already laid oub and fairly in view we must has
increased hatching facilities. It may be remembored by readers of the la
biennial report it was nuticipated that & new house wonld be required to |
built out of the late appropriation, but by the timely discovery ailuded 1
above, by which the capacity of the house was grestly ineressed, the huil:
ing of a new house was postponed, and other equally necessary improvemen
in the way of wild ponds, grading, ete., about the grounds was done. It
now necessary to provide at once for the new house, Afler very earoft
consideration of the requirements, the Board has decided that a new hou:
at Paris should be not less than 40x80 feet, which would give a capacity «
more than three millions and a haif, which with the old house as at preser
in commission would give a total capacity for the station of aboub fiv
millions of the trout kind. 'Fhat would cover about the maximum of th
station for brook trout work, give room needed for work upen the grayling
ag well as land-locked salmon, for all that we could obtain from the Unitc
Btates Commission, and leave a margin for about one million of salmo
tront eggs, if it should be deemed hest to resume the hatching and distr
bution of salmon trout. In order to esiimate as nearly ss possible tl
cost of & house of the size and capacity here recommended, we have prepare
simple drawings and specifications, and procured the estimates of fwo con
petent builders. The figures indicate that we must provide for the house
least $2,500. The increased capacity of this station also requires addition:
néw carrying cans for which we musgb provide at a cost of aboub $201
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During the néxt two yenrs we need to provide five or six naw stock ponds
adjoining owr present upper ponds inside of the leves, which will require
before the fall of 1888 not less than §500. There will ba required to repair
the dnmage to the large ponds done by the floods of September, 1886, and to
finisk: clearing the ground, about $800C,

2. Delrott and Peloskey Station.

Whether any further exteasion shonld be made to the whitefish work will

depend mainly npon the legislation that is adopted for the government of the
industrial fisheries, We are already doing enongh st Detroit and Petoskey to
sbock to the fullest capacity those large inland lakes which we now think it
practicable to stock ne ressrvoirs for future supplies of eggs, and aiso to make
such further demonstration of the ability of artificial means to increase the
supplies at some points in the great lnkes. We fool entirely sure that, in
time, the good sense and ‘wisdom of the State governmont will apply the
remedies necessary to preserve the great industrial fisheries, but until that
time arrives we should deem it wnwise for the State’to embark upon any
trors extended oporations in the culture of whitefish: certainly not
fo the building and equipping of any other establishments, By a very
small expenditure, say mnot exceeding #700, a new tank house can be
-constricted in conmection with the hatohery ab Petoskey, which would
be smple for the needs of that station, if the present house were filled
with the automatic hatching jars. The advantage of increasing the
-cnpacity of the present stations to a maximum will be appreciated, in
-considering the great saving which that course will make in the ewrrent
-expenses of maintaining and operating them. For instance, by an expendi-
ture from about 22,600 to $3,000 the station at Petoskey can be increased
about one handred millions in production, but the cost of maintaining that
sbation, even at the increased production, would not be beyond one thousand
z year, while if a new atation were built, of the same capacity, the
-original plant would eost not less than §6,000. The actual expense of main-
taining and eperating it would be from 32,500 to $3,000. TIn very muach the
same way a8 suggested for the incrense of work st Petoskey, an inerease of
work could be made at Detroit by a different arrangement of the house, and
perhaps itilizing the present shop aud barn for tunk reom. The Detroit
house might be inereased in the way pointed out for the Petoskey house. We
-do not wish to be uuderstood as recommending, at present, any appro-
priation for extension of the whitefish work until we know whether legislation,
respecting the regulation of the fisheries, is to be adopted or not. And if
mensures for good government of the fisheries are adopted, we shonid deem it
unadvisable to extend whitelish opevations any further than the maximum
equipment of the Detroit and Petoskey stations. This will be sufficient for
the next two years. When estimates are submitted to the committees of the
legislature, specifications of the cost of such oxtension will be submitted.

6. HELP FROM MICHIGAN RAILWOADS.
The dppreciation of the general benefits from the operations of the Com-

‘mission shown by the railronds of the State is not only gratifying, but the
‘mannes in which it is shown is most helpful to the Board, and deserves more
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i cknowledgment of thanks. For instance, they haul our cars,
g;i?nzgél;r;pgfn?e of plaut%ng whitefish, without charge; they cm:r{lour cmi
with tvout and return the cans, besides pussing the attendants; 1'ey m(a
the boxes of eggs from Detroit to Pe%oskey, and,lwher‘;llpo?’u ff;':\‘;sn dm ; 211; ; ]12
r amining injand lakes, take baggage and ca F I
:]E::S, fv)li]enevergthe men are going from '?;}10 station tfht{tgott‘.]?s; c;gsﬁlll;bg:rgg
‘business, furnish transportalion fres. e saving
'g::‘te is several hundreﬁs of doliars a year, which enables the Bi)a.rfilt.: R:C-
.complish just so mnch more work with the means provided by the 9g1§ ature.
In 1885 snd 1886 the whitefish to be planted have been transperted in agg{:.f;e
.cars rented from the Grand Rapids and Indiana Railroad Compan]y.' 1
charter price for the cars has always been liberal to the board, vo c_:)a.llgenlg
made for any day when either of tho cars are on t}}e line of that 115){]1( , W :
in settling the bills the company have always given credlt.ei, whie 1twe tc
thankfully received, but which we could not have asked under our con ri.:u:..
"he Grand Trunk, while not willing to draw our c_lmrtergd cars, always élll-

nish suitable baggage cars of their own for making shipments rLcdroIgs &c;
:State, on their lines. The Detroit, Lansing and Northers, and Grfan El.pl :
and Indiana have been called npon most freqpently)frpm i'.heP actku 011]1(11
"most frequent line of travel being from Detroit to Paris and Petoskey, %1

‘their response has always been prompt, generous, and courteous. he

. Michigan Central, while doing its full share in hauling cars and transporting

our mon fres, hus also given us most convenient facilities qt the Detroit

lde}ljlt:t:ltddition to the railvoads above mentioned the following have furnished

men and cars free transportation, to whom, with the others, we desirve tc

. malke suitable acknowledgment:
The Flint and Pere Marquette.
Detroit, Marquette, and Mackinae.
Michigan and Qhio.
Detroit, Bay City, aud Alpena.
Chicago and West Michigan.
Chicago and Northwestern,
Detroit, Grand Haven, and Milwaukee.
Laks Shore and Michigan Southern.
Michigan Central, Leased Lines.
Marquette, Houghton, and Ontenagon.
Pontiac, Oxford, and Port Anstin.
Saginaw, Tuscola, and Huron.

1L, OHRGANIZATION OF THE COMMISSION.

The Commission is organized as follows: )

issi g: Joel O. Parker, president, Grand Bnp]ds, whose ten

-exgi()::smi%sggn;e];oli H. Bissell, lgpef.roit, term expires 1889; Hersch
i XiH 'm expires 1891. -

Wgﬁﬂcrfé’ tfl): i’;g;:, tt\:tl) yem*g the Board has met regularly on t}l‘fi th1}rcé jl uet
day of March, June, September and December -e:mh yoar. t,'l mt( et:izllni :
work requiring special supervision being committed from blm'it (ib me |
one or twe membersof the Board. Detml‘ed reports 1')emg submi (}3( ! N boe
commissioner ab regular or special meetings. Special mectings have be
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1.—SUGGESTIONS ON CARP CULTURE, FOR THOSE ENGAGED
IN, OR WHO CONTEMPLATE, RAISING CARFP
FOR MARKET OR PRIVATE USE.,

BY DR, JOEL C, PARKER, COMMISS10NER.

WATER SUPPLY,

Undoubtedly the best eupply is that furnished by creeks und large streams,
the water from springs being of too low temperature, unless warmed by ex-
posure to the sun in shailow ponds or long ditches; the matter of tempera-
‘ture, rather than that of quality, being the governing factor in succeasful
work.

LOCATIONE OF TONDS.

I'he first and most importunt consideration in choosing a location for cary
-culture is to setect auch a place that every pond can be thoronghly drained:
if possible, perfectiy independent of every other pond, and not from one
into another.

Do not make s pond, or series of them, by damming the main skream
rather place them along the side of the stream, or of a ditch leading from 5
stream, on the higher ground; place the ponds close together for the sake
of convenience, and bring the water to ench pond through its own ditch o
slnice, the water in the sluice being under conirol by means of some form of
gats, by which it can be shut out at will.

Tf the water supply is limited, the ponds may be so constructed as to dis-
charge from one to the other, but independent supply and drainage should
be'secured if possible. :

CONSTRUCTION OF TONDS.

The first prime requisite is that the pond ghall hold water.




30 SEVENTH REPORT—-STATE FISHERIES,

called as occasion required. By regulations recently adopted the regular-

meetings of the Board are hereafter to be held on the third Tuesday of ench

moath, at the office in Detroit. The imcreasing business requiring more-

trequent organic sction. By the snme regulations the work of the several

stations has been parcelled amongst the Commissioners, the appointment to-

continue oue year.
The stafl of the commission is constituted as at the last report:
Treasurer-—William A. Butler, jr., Detroit,
Superintendent—Waiter D. Marks, Poxia.
Secretary—Andrew J. Kellogg, Dotroit.

Detroit station—Eli Tinlan, overseer, one assistant,
Paria station—0. D, Marks, overseer, two assistants.
Petoskey station—A, W. Marks, overseer, one assistant.
Glenwood station--1Y. Wells, overseer.

A constant improvement hes been made in every department of the

practical-operations of the Board, which is muinly due to skillful and intel-

ligent superintendence, seconded by industrious and willing céoperation on-

the part of the men.
Great progross hag also been made in gystematizing the fiscal and clerical

matters in the office. The correspendence grows each year, the numbers of
reporis, applications for fish and for information, come from every part. |
of the Biate in grenter numbers each year; so that without a convenient.
office and vault and a competent secretary the business of the Comimission.
would Lo hopelessly blocked. From all indications this part of the Board’s.

business i3 not likely to diminish but increaso. The Commirsioners vieit and

inspect the variong stations from time to time so as to be porsonally familisr-

with the requirements and eapacities of each, and find that their interest in

and knowledge of the practical work encourages the men and tends to secnre-

effective service.
Such céoperation as the engagements of the Commissioners permit is given

to general fsh-cultural interests by correspondence with the United Statos.

and State Figsh Commissions, and by participating in conferences of Com-
missioners, and in the meetings of the American Iisheries Society. The
Board are conviuced that the Commissioners of the States most jnterested in.
uniform fishery legislation for the great lakes are working to the same ond,
and that all apprecinting the requirements of the situation will urge upon
their respective State Governments substantially the eame measures, so that
practical uniformity will be attained to the extent that such suggestions are
adopted.

Detailed estimates, based upon actual expenditures and the experience of’
the past two years, will be submitted to the commibtoes of the Legislature at
its approaching session. The appendix will contain the financial statement
and sach other maiters of general interest in the Board’s work as are con-
sidered worthy of preserving in permanent form.

All of which is respectfully submitted.

JOEL C. PARKER,
JOHN H. BISSELL,
December 1, 1886. HERSCHEI: WHITARKER,

APPRENDIX.

SveaesTioNs oN Cary CULTURE.

I'neg MioHIGAN GRAYLING.

Fisw axwp Fsu-CunTure rx Micnigax.
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TanLes oF Puantes, TEMPERATURER, CoNDENRED ISVvENTORIES, JiTC,
FINANCIAL STATEMENT.

OTHER COMMISSIONS,
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To secure this a clay or foam botiom is i
To E necessary ; an allnviai or :
zio(:; ;‘;:;1 Gmt do. 111; necessary to locate in snch a soii’the €« h;;,:lf;ng‘]”llz;tlilfi)r
e sacured by covering the Lott i ‘e or six i )
evfnly and well distributed. g om Wit five ox six inches of eluy,
n every pond, and near the drainage pipe—but not lowe i
: r rain: : r than it—
Ii)ﬂe tfo;g?ed a pool or basin, which should be the deepest-spot in theShgll}g]‘
fx en] ing from this should be & ditch rununing the full length of the Poud'
;)“nszlr::t:) :;.]]g)'ﬂ(lnl th]at ml él}'m]mng tlie pond the water in thig diteh shsll all
un i peol; lateral ditches should be run from this main dit
;u}es of the pond, so that, as the water grows less in emptying the ]p:g;; ?}:g
sh X:I] :.1:1.1;'1‘1m.]]y find their way into the main ditch, and ultimatel i £
the ““ basin ** éhrough these radiating ditehes. ’ e

Rig. L. veprosents the bottom of a typi
. : F I a Eypicel pond,
in “irl”(:?li]A is the dvainage pipe, B t.hl:a bn{gn or
oo 1e main ditch, and I, D
later,al ditches. o » B Dy ete., the
The size of the Wagin B and ditches C and D
should be in proportien to the size of the pond.
In a pond of an acre the basin should be from
hftecfm fz:olt'.vent_y feet in diamreter, and af lenst
one foot deep, aud the ditch © thr i
und & foot in depth, pee feet wide

DAMS.

In constructing dams it is wise to bui i
! i uild solidly.
N A poorly buill dam will prove a constant sourcia
o_f vexnthn, if not of direct loss, and it is essen-
!B tial to build well. TFirat decide as to the form of
dam, whether by a solid ewrth embankment or
by driving piles. If the first, commence by re.
) moving all alluvial earth, all sticks, stones, and
TN :igft]ri tt]lowlfl ;tlo the firm sub-goil; in this out a
o diteh the full length of your dam fr .
;}chéclzyl%cil;J :111 \\"1{}bhlmzcl from ono to bwo feeb in depthj.r 'l‘hig[:]miﬁz?b?;n?
ac ed with clay—**puddling ™ is best; over this shounld be i o
dam proper. Olay is preferable, or u mixt ’ ol oam. premerion:
¢ : f , xture of elay and loam, pr jon-
;1111% t;:l:i&wdtk th the (im(l; to lthe depth of water desif}:ad, but mw]?éoﬁorb?g;l

. . strong und tight dam can be made by driving, as ‘1

R]:]til,of::of::)ws ?f} ‘t‘ f])t;eb ll)iling,;’ or planks, with their %:Iges(ifpczibggf—
: s from eight to twelve inches apart, and ti E ith
clay. the outside to be well banked witlljl cnrbI:].( 1o s well prddled with

NUMBER AND CHARACIEKR OF PONDS.

The nmnber and size of i i
¢ uw : 3 ponds will be determined by the extent t i
f)]llfﬂ\i\ :tl k"’:;sdt(:v l;c]a ca.rrulgd rmi ’fo tlhose ud\'antageously};ituuted nzurz‘:gzisz
arket, and with ample water facilities, ponds ample in ext
will be provided. Butto those who i rand onrer orn e wumber
. desire to breed earp, even i
wiy, two ponds arve necessary, But undoubtedly i b Binto e onbamet
- bwo | c o] : y in this State t}
of earp culture will be something like this: There will he tho;: :’ll:!;cr:‘(r?}(;

8

&t

APPENDIX.

breed carp for sale, and others who will purchase them, and grow them for

home consumption.
The latter, and probably by far the larger number, could do so in a limit-

od nres, and in ponds witheut the facilities of drainage necessary for those
who breed the carp, as all that would be necessary would be to put them in
the ponds when they were, say a year o0ld, and leave them to care for them-
gelves, or to be fed as desired, and fo take them out when wanfed. Buf for
those who Breed carp, there must be one or more “ gpawning ponds.” ani
otie or mere ponds for the adult fish.

EHE SPAWNLING POND.

The spawning pond should be so located s to afford the greatest facilities
for being warmed by the sun, and protected from cold winds; for carp will
not spawn in water of a less temperature than 68° Fahrenheit.

It should be not more than three feet deep in the deepest place—the pool.
or bagin—and slope gradually to a few inches at the edges. It should afforc
petfect facilities for drainage, as indicated in Fig. 1. Its extent should be
in proportion fo the work intended to be curried ont.  In France and Ger
many the proportion is one acre to two spawners,”” in situations where only
the natural food supply is to be used; when there is an abundance of water
and it is designed to feed the fish, twice this number of spawners’’ may be
admissible.

STOUR PONDS.

_ These should be much desper, six ot eight fect at least in the pool, ant
with abrupt banks, with the water st loast twelve inches deep at the edges

A number of comparatively amall ponds are preferable to one large one. #
in draining the minimum number of fish wilt e left exposed. and the wash
ing of banks by waves be much diminished.

WINTER PONDS.

The experience of the Commission lhas Gemonsbrated the great value of
spring in the winter pond.

Probably the greatest obstacle to guccessful carp culture in onr norther
latitndes will be excessive freezing. It is neb uncommon for ice to he foun
from one o two Feet, and even more, in thickness. This, while diminishin
the water supply, also prevents the escupe of poisonous guses that are alway
being evolved in greater or less quantities, at all seasons of the year, froi
the decompesition of organic matter; and inevery winter pond some metho
must be adopted to keep one ur more places open through the ice during th
eutire winter.

"This can best be accomplished by a spring, whose constant temperatiy
not ouly prevents freezing, but furnishes a continual supply of water contair
ing oxygen for the nourishment of the hibernating earp. In situatiol
wliere a spring is not available, o good plax is fo cut holes through the ic
as goon as it is sufficiently strong for safety, insert a barrel, upright, wit
both heads out, and fill the same with long rye or wheat siraw. This shoul
e examined oftea, and, if frozen solid, cut out and refiilled. Constant ca
in keeping this < airhole”’ open will be the only way in which suecesz e
be secured.
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MANAGEMERT OF PONDS.

Premising that the pon@s—two or more—huve been properly constructed,
filled with water, and found all right, and that you have on hand a suf-
ficient number of edult carp—one, two, or more females and twice or three
times ng many males—and you are ready for business, .

About the lnst of October drain the gpawning pond, clear the ditches and
poel of all sediment and refuse, and let it remain dry until the next spring.
As soom as Ghe season is suiMiciently advanced to insure against hard freesing

fill this pond, and so artange the water supply a5 to have the water always.

at a uniform level, for if this is neglected, and the water recedes after the
spawning has commenced, the exposure of the eggs to the sun and aiv would
destroy them,

Plant the pond plentifully—in all parts excopt the ditehes and the pool—
with aquatic plants found growing in the lakes, rivers, and brooks in the
vieinity such as water-cress, hornwort, duckweed, bulvush, ete., ebe. These
shonld be put in early =0 as to be well developed by the time the spawning
commences, for it iz on these that the female deposits her oggs, and only
these eggs that find lodgmeut on plants will hatel. ‘

The time in which to place the adult fish in the spawning pond will vary
with the season, but probably in the southern and middle portions of the
State from the first to the middle of April.  The probabilities are thut the
spawning will eommence about the first of May, according te the temmpera-
ture of the water, and will continue nt intervnls through many weeks, The
temperature of the water also exerts a marked influence on the development.
of the eggs. If in shallow water, well warmed by the sun, and the nights
not too cool, they will habtch in from four to six days; but if in deeper
water, or the weather be cold or stormy, they may be retarded for two ov
thies weeks. I'he numbor of eggs lnid by & healthy female three yeara old
is nearly half a million; from these you may reasonably expect frem one to.
two thousand healthy young carp in the following October if the pond is
properly cared for and has sufficient aren, with o plentiful food supply.

Remember that every other kind of fish, even {o minnows, must be kept.
ont of the spawning pond.  Towards the last of October drain the water out
of this pond, taking plenty of time, so that all the fish may find their way
into the * collecting ditches” and the “pool,” and so arrange the time
that the final drainage shall occur in the morning, giving plenty of time
through the day in wlrich to distribute the young figh to the

WEINTER POND.

A large number of these “*summerlings ™ can be successfully cered for in
& comparatively small space, if the precautions in regaid to keeping open
““air holes *" bo attended to. In Franee they make the proportion 50,000 to
the acre of water,

In the following April, or as seon as they are through with their winter
nap, the winter pond should be drained, and the young fish transferred to
the

NURSERY PONDS.

The proportion should be not nore than 1,500 to the acre of water, if the
conditions are favorable in the way of a good growth of aquatic plants; and

o

-
'
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i it : ady mentioned, may be added the white m:u].
ml?dd]tw]i i;o lg{wfw‘etﬂrr‘l‘b:a.ﬂi‘;l.ﬁuzi] i flag; ealunus, or sweeb flag ; arrow I;ead :
ye'1 gw' o l?c et{z, Quch plants, together with the insect life that ﬁn?s_at mmg
wi Eh“.c‘ef eliﬂ"e furnishes the forage upon which these fish must su.)s:}s ,kzpu
]t‘)llle o?;r-;’bociiﬁg of the water would be as disastrous as the over-stooking

i i re is a goot
of a pasture devoted to any of our domestic animals. If there is a g

depth of water in the “‘nursery ponds,” so thal there is no danger fron

i i in them until the following
recsi h might be allowed te remainin ¢ A :
ilper(;]z;;:g,bililseit%z 1p;'ol:;‘:;xbly Dbebber that, in October, they be transferred to tl

 winter ponds.”

STOCK PONDE.

i $ ' 't —sghould weigh [rom on
u nltilat llll(zmlsfptr(l)]}tgw?l ;Soe u:ﬂljllelz;rlue(;; ;nt &:3 gz%z né;}?:sgigl 3::11_0 E 1;‘ c; g{e 1‘s E::l E; d:u;] L; ]t]] (1)
food supply; and the number a.seflgng  to eac e . T
;’1112:2 ;)l::; :lsl 2?{8;’1 ha(} ee ;:3 ;-;e];:‘s;i nt 111;:: 1ti 1L i;é?“ 2{\] 0'3120523 51; ) l}g ?I::(:)nflc]: 1(: :lt : ;etﬁ ‘n; :11 ;]
%}llzﬂ\t\r?ntl;::mﬁg}: f‘l](]:o[;nnf;l;: gﬁlzub ghli); t1"(::1 tt?le ;:::Eplt];e‘of bei"l;1 %1 gil;:oi“s'n].] ot (]p,s;
et thei% ﬂ:{ﬁlwﬁg tf;?l;l(lla::zztim:'li: ]a}lnstﬁ‘l]‘“;:s}h: it is nd'\rised tha
?il:v.l;:'eﬂ;ﬁglfig l?(: lylﬂm;‘ed in these PO“[.{S from {’,GIE 1;21 t\\.'el\;gd%:g;lu :whe;'li] b:l:cé
Ezs;}%&e ?fel:clll: ,1 t:s(lll‘nﬁls(iilg; :Egkii}:;;?]ﬁlzi: 11)2 ﬂ?{[]:)(:{ hIt; go;cl :Ldv:mta;;e.

h igni i r ' AT atan have o
Phose designing to grow carp for market shonld :
SALE TONIL

in proporéi ] ber of fish kept in it; shounl

“hig should be latge in proportien to the nundel 6 1

hu%é”::l‘}my bottom, End the sides maede smooth withfptlinn% ;)l] ‘;:'&1112(1%\;;:

; ili king out of the fis E

brick or cement, to facilitate the taking i ,

i&f&‘i’helfl‘l(;h when conﬁ,ncd in such & pond should be well fec% f\\.lt]: ncl?lfllg:_

‘fcod and the water should be as pure as possible. Carp removet v-“t):;r midd.
impure waters and kept for even a fow days in good, pure wa

much improved in flaver.
HANDLIKG CARD,

" Curp should always be carefully handle:{l H bnl:i.ng a qulijckt :1}:];111 s‘hvric]);li rl:lsi
igor hl, and unless enxe be )
they struggle vigorously when caughl, ant L pien, wilh i
i i g lid object. Such wonnds are &y
themselves in the seine or against any so ] ; la are opt
: atal through the growth of a fung
be troublesome and may become fatal gh : Lingt
ich i fined in impure waters and ¥
which is pretty sure to abtack those con L T e e o
i timos extend to the hen.ltrhy.ﬁsh. When tr g :
}‘;'2}11510)3:&1 to pond have bubs of water in rethsss en & wagn:r:n ‘;;251]1 1t1:
i ' y carp ¢ 5 brs
1 from the fish and put them in the tubs, he young v be |
;;](;;(tet{(l);llg distances in a comparatively small quantity of water witho

changing if.
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ENEMIES OF TIHH CARDP,

AH wquatic wild birds, to " Wi
gether with tame ducks and goe i :
Fi:faig;\v#témd s{h?g{d be banished from cnrpkpondsg (’S&‘Jh:llli]{le:dlﬂazgﬁ
, itterns {shide poke) and king-fisher are the spocial
Ponds, and should be ehot on sight, Mink ane o it ooy ot
DI o s o . ke and musk-rat also destroy both
. pecially the kind known as “ water-sng 7
on the young fish, and t:n'tles will tak i roge s, food
a e their share; and fr i
the spawn.  So it is best that all animal I e e o hanr
) § at g life except the enrp st
exclrded from carp ponds, Devote th o ; e e
7 dg, e ponds excinsively to t - i

and growth of the curp, if you desire thephest 1'es(nl"t:.w{y te the propagation

2, —THE MICHIGAN GRA YLING,

BY HERSCUHEL WHITAKER, DETROLT, MTCH,

{ ead before the Annual Meeting of the American Fisheries Soelety at Chicago, Illineis,]

The grayling { Thymallus fricolor) is found native to the watoers of Michi-
gan alone of all the Sfafes in the Union.* Vagne rumors from time to tinwe
have hinted at its presence elsewhere, but the authenticity of such state-
ments has never been verified. A few facts concerning the distribution of
the grayling of Michigan, its habits and the experiments that have been
‘made in Michigan looking to its artificisl propagation may not be devoid of
interest to this asseciation,

The waters of Michigan in which it has its habitat may be generally
described as within the territory bounded on the south by 43:30, extending
as far north as 46:30. The streams included within this territory dischargc
their waters into Lake Haron and Lake Michigan, An imaginary line dram
from the mouth of tle Muskegon on the western border of the State to the
mouth of the Au Sable on the east will, perhaps, better indicate the south.
ern limit of the grayling streams, The waters most famous ns grayling
stresms, owing to their magnitude, their accessibility nnd their popukarit
with sportsmen, are the Au Beble and the Manistee. The Hersey, the Pere
Marquotto, the Maple, the Pigeon, with their tributaries, and numeron:
other streams of leas importauce included within the boundaries alread
mentioned, are also fuirly stocked with this fish. The Boardman, the Boyne

*In response te a personal fetter of nquiry mldressed sume weeks ago to Professor Tarlton T
Bean, curator of the Nptionnl Musenm at Washington, D. ., the following courteous reply wa
Tepelved, We have a loving incllnation to try canses with the Montana gray ing ere the swmmer i

gone,—ED.
Washinglon, June 75, 1880,

. Wm. C. Harvis, Bsg.~DEAR Sitt,—In reply to vour letter of the 12th, I desire to give you the follow
mf facts ccmcerninq the Montana geayling : )

gannot tell which of the strenms to Yo neantlaned offers Lhe best Nshlng, buk the species ts know.
to exist in Joffersen, Madison and Gallatin Rivers, I would suegest Virginia City ag p contiral poln
from which the npper watora of the Joffersen and Madison nay enally be reached, Virginia City, a
you know, is connected with Olgdeu. Utal, by a narrow gauge road. . .

On the line of the Northern Paciflo road vou will observae geveral places in proximity to the Gall:
tin Teiver—for exampie, Fort Iiliis, Buzenan, Contral Park, Hantditon nnd Gallatin,

Tho Mugenm hna the Montaine gra rling from Fort: Qhaw in Lewls and Clarke county, from am
Baker in Meagher county (Camp Bajer 15 on Smith or Deep River, n tritmtary of the Missourl), an
from Willow Croek, whicl Is a tributary of the Jefferson River. .

It appears that all the head waters of the Missouri are supplied with the grayling, and itis, then
fore, only o matéer of chelce as to o central point of depavture. \-'n-srinm Jity seems to rog to nflt
the heat oppartunity of reaching the centersof abyndnnce, Tam told that the country about Virging

ity can be traversed very comfortably in wagons. Very respeet fully yenrs,
T. H. Beax.
12
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and the Jordon were once famous resorts for sportsmen who angled for the
grayting, bub the'u' glory as grayling streams hag Jong since departed, the
grayling having given way to the predacious and combative trout a]thau h
now and then o grayling is taken. ’ £

{Uthough the subject may be considered somewhat threadbare, by reason
of'lt‘.s having been so much discussed by writers upon game ﬁshes, allow me
briefly to refer to the general character of this fish. To the sporésmun who
has always angled for the trout and is unfamibiny with the habits of the
grayling, this fish will excite some suprise upon first nequaintance. Unlike the
trout. you arc uob likely to find him in pool and shady haunt, but you will
find him on the swiflt ripple and shallow, Lovering like the ]u:wk in the air

While you are adroitly sesking, with your trout fisherman’s experience tr_;
reach some ghaded pool where you should oxpeel to find him, if be weré a
tront, you suddenly find your fly talken most mlexpectedlein open watm:'
and you are taken ‘sornewhnt ab a disadvantage. Onee securely hooked comes
the beauty of the fight, and here the grayling differs most radically from the
trout. Instead of secking shelter by retreating to the deep pool or beneath
some root, he will perhaps leap clear of the wator from two to three times or
more, and with a vicious shake of the hend seek to free himself from the
hook. When landed you try in vain to deternine which has the superiority
the grayling or the trout, but you finally conclude that you lave 101‘g0tte~1;
exact'ly Liow the trout acts when he fs hooked, and if you are a phitospher
you inwardly argue that it is such a close question you will leave ibs deter-
ml’[!l‘iltwln to sulch r.ilme ag you shall eatch your next trout. ‘

The lnrge 'dorsal fin is the distinguishing characteristic o rayli
In repose the fin lies folded upon his %ack, let i a state 0? zl(ft??i?‘.yg;‘::y\l'll?egli
he is excited the anterior portion of the fin becomes rigid, and the posterior
portion waves like a banner in the air, Wihon freshly taken from the water
the dorgal ie iridescont, and ity variegated coloring is gorgeonsly beantiful
and vivid. The fish itsclf is covered with & smallish, light, steely-gray col-
ored seale, and nbove the median line has & fow faint brown motilings abont
the size of the head of a pin, Iis head is quite small and the general con-
tonr of its body is slim and graceful. A faint odov is diseernable resembling
t-he\odorlof thil wild thyme, hence its name Thymallus.

_As early as the year 1854 or 1855 the grayling was (irst called te f -
tion of local svientists in Michigan by %Ir.yW:%ght L. Ooﬁill%(zri(;' t]{)ueg::t;fsllé—
man in the employ of the general gevernment, who wns then making snr-
veys of the wilderness lying adjacent to the Muskegon and Hersey Rivers. At
this time the grayling wag very plentiful in all these streams, and afforded the
suveyor, hanter and explorer o grateful change from his pork and hardiack
and was known among them az the ¢ Michigan trout.” = Mr. Coffinberry had
tl_)e glmy]mg cspgc:ﬂ.lly called to his attention, as he busied himsgelf during
hiz leisure hours in an attempted classification of the fish found in the Mus-
kegon and tributsry waters, and, as I have before mentioned, he was instru-
arwentnl in cn{hng local attention to the grayling. Later on and about the
year 18565 or '56, Dr. P.‘}rker, of Grand Rapids, Mich. (now President of the
Michigan Fisk Commission), suneceeded in proouring e specimen of the
grayling ““beautifully preserved” in homely sult and wrupped corefulty in a
newapaper, minus « few fins, and of course almost devoid of its natural
calor, and after a somewhat cnreful study of the specimen and o coinparisén
with a cut and deseription of the English grayting, he pronounced i6 a true
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« Thymallug,” and in a paper read hefore the local seientific seciety of Grand
Rapids named it @ Thymallus michigensis,” n patronymic by witich it was
known locally for some years; in Iack up to the time that a specimen wis
sent by Prof. Miles to Prof. Cope in 1864, Specimens subscquently sub-

-mitted to Prof. Agassiz, through the efforts of Mr. D. H. Fitzhugh, of Bay

City, Mich., who is the best authority on grayling in the country, were
classified by that eminent scientist, and determined heyond question to be
the grayling.

Puring the period to which I have referved the streams embraced within
the territory already indicated were gwarming with this heautiful fish. So
plentifal were they for many years that the schtlers were ncenstomed during
the spawning period to come to the dom, at or near the site ol the present
village of Hersey. and capture tlem with baskets, carrying them away by the
wagon lond. There arc many people yet living in that vicinity who can
vouch for the truth of this statement were it necessary, hut T think I can
presume that the courtesy of gentlemen who nre interested in the propaga-
tion of fish and nccustomed to fish stories will searcely require the fortitiea-
tion of this statement by affidavit.

1t would seem, this state of things having onee existed, that it s almosl
incredible the grayling should have so vapidly disappeared from these
streamns; yet the fact remnins that many of the skyenms that once lknew them
now know them no more. Thig is notably true of sweh noble streams as the
Jordan, the Boyno and the Boardmas. From those streams which flow tr
and discharge their waters on the extreme northern const of the Tower Pen-
ingula, the greyling has almost entirely disappeared, although now and ther
an oceasionsl straggler may be found. The canse of this depletion is, how
ever, directly traceable to the Tumberman and the trout. The grayling can
nob suceesstully run the ganntlet of log-rolling nnd the vicious attaclks of Lhe
svout, who loves the dainty and sueeulent fry and the youngster grayling
and hope to overcome them both. Tt is a fach that nntil within the last thirt:
or forty years brook trout were wnkiown in she nerthern streams of the Lowe
Peninenlz, Michigan; while the streams of the Upper Peninsula, dischargin;
their waters into Lake Michigau, were, and are, gtocked almost exelusivel
with the trout, 'T'he theory advanced and most generally accepted by thog
familiar with the facts, is, that migration of the trout hns taken place fron
the streams emptying their waters into Lakes Michigan and Huron, to-thes
prayling streams. Fhere is much reason, it would seem, for this argumeni
1t is a peculiar fack that the waters of the Maple River, lying in the extrem
northern portion of the Lower Peninsula, ave now well stocked with gray
ling. Thig stream flows in a southerly course (which is centrary to th
direction of most of tire streams in that portion of the Stabe), dischargin

ik waters into Burt Lake, one of the larger lakes ol ghe  Inland Chain,
which extends from Chebaygan to Petoskey, and is famous for its bass an
pike fishiag. 'Fo carry the argunent to its seemingly just conclusion,

mny be inferred, with reason, that the trout wonld be shy of entering upo
wafers in the possession of those voraeious and predatory fish, and the prob:
bilities are very strongly in favor of the theory that if they did venbm
upon such territory and {ay down peaceably together, it wounld be that penc
ful guistness of the trout lying down inside the bass or pike. On the obh
hand, the Maple is a swilt, brawling, grayling strewm, its waters are colt
which is a peculiarity of alt grayling streams, and offers no inducement
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BY JOHK M. BISSELL.

[Read at Ll.m Michlgan Seml-Contenaial Oe];abru.tlon. Lansing, June ‘15, 1884,

The abundant hatural supply of fish in the waters of this State hag p]:;jé(i
so important & part in ifs settlement and development that any history of -

the. State, or its people, which omitted mention of its fish or fisheries, would
be incomplete. In the present and near future the operations of the State’s

ostablishments for fish-culture, are, nnd will be, useful and important factors, -

in the further development of the State, and sssist in solving one at least of
the urgent economic problems which must be met by every community as its
population increnses,—that of cheap and wholesome food supply. -

We know something of the grent gquantities of fish that were found in eur

waters by the early settlers, and those who came to trade with the Tudiana -

before nuy permanent settlements existed outsido of the fur trading posts,

from the‘nccounfss that have been hapbily preserved for us in that charming-
field of higtory, the discovery, explorations and settlement of * New France.” )
The grent abundance of fish during those times iz also evident from the fact -

of their easy capture, in cemperatively large guantities, by the rudest of

fishing appliances. The Indiane of this rogion lived very iargely tpon fish;
and so, too, did the fur traders. Their highwusys were the lakes and. rivers -

which served as well supplied lardors, always at kand. Jacques Cartier
says, in 1635, the Indians on the St Lawrence River ““had in their.houges

vessels as big as any bul or tun in which they preseived their fish.”” . From
which it is avident the fish were captured not only for the summer use, but

1o corry them through the winter. OQther writers of the sixteenth aud seven-

teanth centuries have told us of the periodical migration of Indian tribes, ..
living in Upper Canada, to convenient places on the lakes and rivers, to lay .

1:n stores of ﬁsl_l for their winfer uge, La Hontan, a French officer who vis-
tted the lakes in 1688, mentions atribe of Indiaus ** who procured their sub-
sigtence mainly from the fish which abounded at the foot of the rapids®’ - of

the Ste. Marie’s River. Pere Marquette (167L), La Salle (1679) and Charle- .

voix (1721) made frequent nllusions in their narratives, to the bountiful
supply of hah and its recognized importance to themselves and to the natives.

The er'n-liast notice I have found of the fish in Lake Brie is by Baron Im .
Hontan in 1688, La Hontan says: It sbounds with sturgeon and white- -

fish, bat trouts nre very scatce in it ns well as the other fish that we -take in

Ay
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t]'l_'élsla. 05 'of_";H'l_n'on ‘and Hlinese” (Michigan). Down to the time of th
oifanization of Michigan asa State, nll sources of information now attair

sibl¢ agree in' the statement that the fish were so plentiful the supply wa
déemed inoxhanstible. That was before the days of rapid and hmprove

" iiéthods of transportation, the absencé of which necessarily regtricted th

miarkot: That wad, also, before the introduction of modern fishing appi
ancest’’ Then the catching of fish was for home consumption entirely, sn
of. coutge with s thin and scattered population the demand was a limited ont

- gasily supplied from time to time, 'The apparatus then used in fishing wu

limited in quantity, rude in construction, and as compared with modern fist
* tig rigs a8 the -boy’s sail-boat to un iron stesmship. From the earlies

gettlements to about 1830, indnstrial fishing was almost exclusively confine
t6 the Indians'and the employés of the Hudson’s Bay, American and Nortl

* west:Fur Companies ; the former organized in 1696, the latter in 178!
- These companies were establishad for prosecubing for brade with the Indian:
- -thia first great incentive to exploration and settlement of the upper Jakes

but, ag that industry became less profitable, they turned their attention t
caboliing and traticking in fish. Blois® Gaustteor of Michigan, published i

© 1835, anys of the fish product of the great lukes: Their quantities are am

prising and apparently so inexhaustible as to warrant the belief that were
popilation of millions to inhabit the luke shores, they would furnish ampl
sitpplies of this article of food without sensible dimunition.””  We may smil
&t such a belief now with the experience of what fifty years of fishing hay
dohe, but the statement probably embodied the gencral opinion of the con
munity of that day npon this subject,

“¥p;- Lanman, in° his history of Michigan, published in 1839, seys th:
then the lakes abounded with fish of variens kinds, mentioning sturgeor
Mabkinac trout; muskallonge, and whitefish; the latter only being' impo
tait 2¢ an article of commerce. ~ At that time industrial fishing was main!
confined a5 to locality, to the Detvoit, St Clair and Ste. Marie rivers, tl
Straits of Mackinac, the extreme southeastern ond of Lake Superior av
Sagiuaw Bay.. ¢ Whitefish,” he says, ‘“were caught in large quantiti
around Mackinac, Saunlt Ste. Marie and the other wabors connecting the gre:
lakes:, Thyy are pacled in barrels and transported to New York and Chio.
: The Detroit river formerly maintained extensive and profitable white fisi
erieb,” The fish weie not only abundant but of a superior guality. The
fish;’ ilthough sometimes called the Detroit River whitefish, are really Lal
Eiig fish. ~They pass the greater part of their lives in Lake Brle, feedis
and Tiving there, aud ‘oily moving up the river late in October, throut
November and part of December, for the purpose of spawning along
channe] banks of the river.” It must not be understood that ali the whitefi
in'Tiake Erie inake Detroit river their breeding grounds, for vast nuntbe
of them found svitable spawning places on the reefs, ledges and shoals abo
thie islands at the weatern end of the lake, As the whitefish possesses
eommon with all the members of the salmon family, to whick it belongs, ¢!
instinet to return and deposit its ova in the place of its own aativity, 1t m:
not'be itinppropriate to designate such of the Lake Erie fish as seck
river for the purpose of reproduction as the Detroit River whitefis

= althoagh tio gbructural difference distinguishes them from the other whit

fish of the lake. , - .
& late as 1856 and 1837 such statistics as we have indicate that t
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Detroib river yielded nearly one-half of the total rumber -of ponnds of fish!
caught in bhe great lakes for those years. In 1859 the value"oﬂ the catoh i

the river was put-at §75,000, all whitefish. In 1867 Mr. George Olark, a
man of great experience and an accurnte ohserver, estimates the yield,of, the'
river at 500,000, averaging in weight three pounds.. The Board of. Frade-
Review put the number of whitefish received at Detroit in 1863 ab, over
900,000.. This would, of course, include wearly all of the fish caugﬁt in
Lake 8t. Clair, besides those taken in the Detroit river, ° L o
__i,Mr. Lanman’s ““ Red Book’’ of 1871 notices that the whitefish are, becom-,
Ing scarce in oll the rivers.., The uccount suys that ¢ formerly 25 many as
8,000 fish have been taken at a single haul of & seine. A€ present (1871)
2,000 ig considered a big haul.””, To note and emphasize the differance which
has gome about In these fishories in the past fourteon years, lot me cail your
attention fo the fuct that one of the. best fisheries of the river, in. 1885, pro-
duged Jess than 2,000 whibefish for the entire season’s fishing. ;" ., i s . ;
., . he River Bt. Clair has slways prodnced great quantities of ﬁéii,ﬂthe ij'i'i(ea
perch or wall-gyed pike being the most sbundent. In 1830, and for.s num-
bar,of years thereafter, immigration to the shores of the, Detvoit,and, St
Olair rivers incronged very rapidly. . The settlers fonnd it diffieuls to phisin

a gupply of other:food, and from necessity were largely dependent upon the -
product of the fisheries.  The Rev, 0. O, Thompson, in a paper rand before
the Detroit Pioneer Society in 1828, says, ‘* More and better fish weré iaken
from the St. Clair river. than at any other fisheries, and the fish were larger
than those of the Datroit river,” and they were sold at $1.50 per hundred
figh. 'The 85, Olair fisheries have passed into histoty (as have most of those
on the Detroit river), excepting, perhaps, two or three poiuts where -the
pike-perch or pickerel, as they ure locally named, -are canght by seining in .-
limited numbers. .. The present senson, which closed last weéek, has proved -
the poorest ever known. . From the earliest times of which we have any rec- |
ord, the Lake and River St. Clair have been noted for the abundance and
good quality of their fish, and even now the 8t. Clair Aats are fAmous for :
Plack bass fishing. - R v
i»The first indostrial fshing on Lake Huron was commeneed in 1835, with |
small sail boats and gill nets. . The prineipal product was whitefish and gal-
tion tront, which were-salted and sold in Detroit. .= .00 "
«The great. fur. trade which centered at Mackinao early bronght into -
prominence the fishing grounds of that locality. From its great abundance
there the lake or ealmon trout was named the ¢ Mackinac trout.” Wather -
Marquette mentions besides the whitefish, “sturgeon, herring snd- thtee -
varieties of lake trout,’’ as abounding in the waters of the straits, and fifty ‘

years later Charlevoix was surprised by the number, and charmed by.the )

qualities of the whitefish of those waters, The experience of one fisherman
will ilustrate most strikingly the change which the use of modern fishing
apparatus has wrought in these waters. . e
- Mr. Noel La Villo informs us, that he began fishing at Mackinac in 1843
with 12 gill nets, and could then take morTe flah than he can now with 240
gill nets, The vulue of the Mackinac eatch has averaged about one‘tentl of
the total product of our, waters until 1873, since which timeils relative
importance has steadily declined, though not in a more marked ‘degree than
other points once as prolific. S
N figures representing the fishing products of Lake Michigan are found
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lier than 1859, at which time Mr. Strickland’s * 0ld Mackinac >’ place
‘the catch at 30,500 barrels, valued at $270,000, and the twine in wse in th
Michigan waters of the lake at 6,670 gill neis, no steam vessels being thes
‘used there.siw. Yo : -

As late ag 1871 Lanman’s *“ Red Book ** classes Beaver Islands, Green Bay
and other poiuts on the enst shore of Lake Michigan as inferior'in produc

: ‘to;:Mackinac, Detroit river, and the west shore of Lake Huron, A ver
“ striking change is reported in the relative qualities of whitefich and herring

ih Greon Bay; on the Menominee shore, during the past ten yesrs, In 187
whitefish compriced three-fourths of the cafch, in 1885 the herring wer
abdut seven-eighths of the total, .* :

. Buit little is knéwn of the fishing induatry of Lake Superior prior to 1833
Bloig’ (Bazettear ‘published that year reperts ¢ the only produections of th-
Upper Peningula which are a source of proiit, are the figh and furs, the latte
ig-on ‘s decline, bub the former gives evidence of an inexhaustible supply o

" the finest quality:” ~ In 1841 the American Fur Company took two schoen

ers over the rapids of the Ste. Marie to use in fishing on Lake Superior.
“*From the foregoing it appears that around our coast of two thousam

" miles,’ &t the tiine Michigan became a State, the waters were teeming wit)
. fish'id iquantities deemed inexhaustible by the people of that generation

Fiity years have made as great a change in those fisheries as has been mani
fegted in some other indusiries, but the change here has been an unfortunat:
one. ~As reliable statistios as could be found of fishing product prior t:
1875 are given ifi A note to' this paper; a comparison of them very briefly
with 4 veluable report made by Mr. Lyman A. Brant, as statistical agent o
the State Board of Fish Commisgioriers, on the fishing season of 1885, wil
enoble us to gither a lesson worth lesrping. TFor example, fake the ens

" shore of Lake Michigan. "It appears that in 1859 -this coast yielded 17,20c

barrels of fish; in 1885, 12,789; in 1859 the fishing was done with 5,350 gil
nets and 58 sail boats; in 1885 there were in use 11,074 gill nets, 107 pouns
nets; operated by 23 stéam tugs and 91 sail boats. While the capacity of th
apparatus was inoreased in efficiency more than 200 per cent., the produac
fell off more than 35 per cent.  The earlier operations wera conducted com
paratively niear the shore, those of the last seasou, with improved eail boat
and steani tugs, 25 and 30 miles out-into the open lake. “With a coast lin:
the same in both cases the noreage of waters covered is probably more thw
trebled. -5 - o0 : -

_+Mri Lanman’s *¢ Red Book ** of 1871 estimates the total fish product of &h
State as $1,000,000 per annum. The Michigan Census Réport in 1874 place
thia catch of 1873 as. 114,669 barrels, which at the prices ruling then woul
makéthe valua of the product something over $1,000,000. -

“The eateh of 1885 waa 26,381,875 pounds, or in barrels 109,923, valued at firs
cost at $791,466, to gather which required over 1,800 men, 1,109 poungd nets

" 27,685 gill nets, 333 fykes and seines, with 68 steam and 725 other boats, an

an invested capital of $1,200,000 (the estimated amount of capital investe
in bur fisheries in 1873, hy the census return was $334,091).

_.Ihe mest complete investigation into the value and extent of cateh, capi
tal inveated, and ofther points comnected with the fisheries, of which an
record has been found, was that made under the divection of the State Iish
ery Board in 1885; and it iz desired te make public acknowledgemens o
the intelligent and untiring efforts of the agent, Mr, Brani, for the valuabl

13
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it"dlérkat'o:;;-'()t_:.kland county, in 1868, and were attended with encugh suc-
«cess bo induoe him to repeat them the following year. The eggs were pro-
cured from the fishery of Mr. George Clark, opposite Ecorce, Deiroit river.
o d’mdéthe result wag better than in 1869. In 1871, having improved his quar-
! ters:and learned thet in temperature of water he must come as near as prec-
{icable fo . natural conditions, he impregnated about one-half million of
cggd, and hatched, in a healthy condibion, sbout fifty per cent. In 1872 the
number of egga taken was one million, of which nearly one-quarter million
were succesafully shipped to Cslifornia in & partly developed state, for hatch-
ing'and planting there, by the United States Fish Commission. These ex-
periments were made with the apperatus then commonly used in hatching
trout, consisting of a series of shallow trays having wire sereen bottoms, up-
on which the ezgs were spread, placed in a long trough, through which the
water flows with a gentle cnrrent. Cotemporaneous experiments were be-
ing prosecuted in Canads and New York, which somewhat aided in the
general results. In 1872, Mr. Holton, an assistant of Mr. Seth Green, in
New York, devised a great improvement in hatching apparatus, which per-
mitted the handling of a much larger quantity of eggs. It comsisted of a
. deep box in which the trays were placed on each other, the water being in-
_troduced from the bottom, and circulating upwards through the wire bot-
tomg of the trays. Shortly after that, Mr. N. W. Clark invented o hateh-
" ing spparatus in which the water was taken from the top and run down
-~ through the trays, and was allowed to escape into the next box and repeat
the ‘same operation. - .

In 1870 some leading fishermen of Detroit had erected temporary troughs,
“which they aupplied with ova, bub it wus readily seen that the work must be
"“undertaken for the supply of the great lakes, if at all, by the State govern-
#"nent, and efforts fo- that end were accordingly made, but without success.
This effort to induce the State to engage in fish-culiure was the best demon-
" stration that could be made that the fisheries were declining, and resort to
artificial 0id was. required to preserve the stock of fish. Mr. J. P. Clark,
Mr. George Clark, Mr. A. M. Campsau and Mr, James Oraig of Detroit were
the promoters of this effort. The success attending the whitefish experi-
ments interested a number of observing men, whe took the time to urge the
gubject of fish culture a8 & branch of public business upon the attention of
the. Legislature, with the result that in 1873 an act was peesed constitubing a

State Board, of Fish Qommissioners. While this step was urged by many
*.intelligent citizens, the inflnence of Gov. Bagley was probably more potent
than that of any othsr, and by the act the Governor was made one of the
Commissioners, Besides the Governor, the first Board consisted of Mr.
Qeorge Olark, of Wayne, and Mr. A. J. Kellogg, then of Allegan county.
Mr: (George H. Jerome, of Niles, who had at first been appointed a Commis.
gioner, resigned . and accepted the position of Superintendent of Fisheries,
and vigorounsly inangirated ihe work which has since made Michigan some-
what conspicuous as a leader in this depasrtment,

" During the winter of 18734, befors the State had established its hatching
itions, one million and a half of whitefish ova were hatehed for the State
by.Mr. N. W. Olark, st Clarkston, and the following year about bwo milliens
were hatched in the same way. During these first years of the Oommission-
or's work, by the courtesy of the U. 8. Fish Commission, Michigan received
rabie allotments of ova of the Atlantic and California salmon, and of

service to the State..: The common methods of fishing prior to 1830!we
with spear, hook and line; dip nets, seines were used to sonie extent; and a
a few. points upon.the uppel lakes gill nets were used as early as 1781:+yThe
Indians of the upper lakes used gill nets made from strips of elm bark:s In
_MoKenzie’s Voyages is found & good .deseription of the stone and fioat gil
nots, which correspond. exactly to many nets of that kind:still in;use a
. points on the upper lakes. McKenziels nets were sixty {athoms long by
fifteon meshes of five inches in depth. The gill nets now generally. used
have & leaded line upon the bettom, with cork floats on the upper.line to
which the net is fastened, . . . L el
- Pound unets were introduced into Lake Erie between the years 1840 and -
1550, and were first used in the upper lakes, about the Straits, in.1858 of .
1859, Their increased use onn be judged from the number reported.in:1885,
! © being 1,109, . : o o oo
. A glance at the reported preduct after the introdnetion of pound net fish- ;
ing, shows plainly the effect they have had upon the fisheries. In 1858, the-
year of their introduction, the product incressed sixby-nine per centljover'
the average preceding five years. . In 1860, when they came into more gen-:
eral use, an increase of 244 per cent. over the average of the preceding six
years wag ahown, aud abort 127 per cent. over that of 1859. The years 1861.
and 1862 show s marked decresse from the yield of the two preceding yéars.
Unfortunately we have, no reliable figures at hand or to be obtained which o
. would bring the comparison further down by years consecutively, but wghave 7 .
¢, the general results of 1885, which show conclusively that with the increase '
of net and area of waters fished, the product has not risen in anything.like
due proportion, but on the contrary exhibits a large ratio of decrease.. . No '@
waters can long withstand the indiscriminate use of this kind of neti.s: ..
The area of land comprised in. the State of Michigan is 56,457 square.
miles. The superficial area of water within the ferritorial limit of Michigan; - -
. over which the State has complete executive, logislative and judieial, juris-. .
- dietion, is not far from 33,060 square miles. Our.const line, inclnding. bays -
and islands, is 2,000 miles in length. ‘The value in money of the fishing
product of these waters in 1885 was about $800,000. . The product, of the
game fisheries with the same efficiency of apparatus as in 1885, if the quan
" tities of fish available had been equal fo what we have seen they were at any™
time previous to 1859, could not have been less than twelve to fifteen mil- -
lions of dollare. . o . - : .
The varieties of fish indigenous to our waters in, the order, of their’com
mercial valus are: ~ Whitefish, lake trout, pickerel, herring, sturgeon; perch,:
bass, pike, catfish and suckers. Tha literaturs of this subject is so complete *
. ..i in bhese days, whem every State in the Union iz publishing fishery reports,
-+~ .; hesides the numerous exhaustive trenties published by the United States gov-
ernment through its fish commission, that any description of the character:
istice, qualities and habits of these well-known varieties would be an
donable repstition of .what is generally kmown. I ‘therefore pass
culture, as it has been, and is, in Michigan, and as my experience and
ment teach me it ought to be in this great State in the near future.’ .,
; .The earliest effort to rear whitefish by artificial methods was made i
gy gome gentlemen in, Connecticut; but it failed, as most first experi
- do. L . . .

"ho frst ‘eiijpriménzf:s; in .Mic}ﬁgan‘v.vére nndertaken by Mr N. W Olark
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the fresh waber salmon of Maine, all of which weré:}iu.t(.zh

" hatchery, then established at Pokagon, in Cass coumnty.';
planted in many brooks and rivers, and some lakes, . ¢ T ed 0T
Trme to their instinets, they left the streams, dropping down inty L
Michigan, Huron and Erie, and not much tracs of the ince' b
found. A few have been caught, at different times for some
last season two or three were reporfed by fishermen. ' We do not regard it as
conclusively proved that the Atlgntic salmon cannot be established iz th
great lnkes above Niagara Falls. 'What we do know is that- the oxperimel

was meds with so few fish, for the sizo of the waters, that it would only be.;

surprising if it proved anything, whieh it does not.: The- Schoodic
on the other hand, in the case of one lske in Kalkaska county, have
marvelous growth, from which those competent to 'form an opinion-ar
fident of the ultimate establishment of this fish in seme of ' our large north
ern interior lakes, as well ag in the waters of the Straits and Lake Superior.

In 1875 the whitefish work wus started in Detroit, uuder the immediate :
supervision of Mr. Oren M. Chase.. Nearly ten million of eggs were laid in -
-that fall for hatching by the Holton Box method.” The werk of that. and -
the three succeeding years is important, prineiplly; for the experienes it .

furnished Mr. Chase, leading, ag such experience did, to the most valuable

improvement which has yet been discovered in hatching whitefish eggs, or
other ‘fish egge of similar epecific gravity and hebit. - The.older methods
were expensive and cumbersome when applied bo extensive operations, ' They -

wero all, however, suceessive steps of progress, v T :
-. The invention of Mr. Chase was & glass jar, with & capacity of from one to

ouo and & half gallons, into which the water was introdnced through a glass::

tube; bell-shaped at the bottom, resting on small kuobs or- feet, which per

mitted the water to escape upwards, through the ja¥, on all sides, to be dis-’
charged over o metal spout.  This upward ourrent of the water gives a grad-

ual but constant motion o the eggs, which is necessary to prevent adhesion,.

and ie more natural than nature, -The flow of water ssparates the bad from -
the good egge, and does away with constant manipulation, which is expen- -
sive and inconvenient, and makes it possible to handle s large number of -

egga in a small space, the wuter doing the greater, part of the work.: The
Chase Automatic Jar makes it possible to produce, at a very reasonable cost,

enough young fry to restock the depleted fisherics of the  gredt lakes. - The .
avernge capacity of the glass jars used in the whitefish operntions at Detioit :
and Peloskey, is 134,000 egge. * The presont whitefish operstions are con-.:
ducted ot Petoskey with 208 jars, and at Detroit 312 jars, giving & total
capacity of 69,680,000 eggs each seeson, which éxceeds the amount of any.
of the other Btates, and is only exceeded by the general government fishery |

work. Tha average loss on the first count is from 10.te'15 per cent,

The most popular department of fish-culture is the rearing of brook brout .
becansa its reaults are more quickly seen.” Already in many tounties in the
northern, central, and western parts of the lower peninsula good trout fish- -
ing is found in streams where this fish was unknown. before.it was planted. .
by the Siste. The trout work wos conducted at Polagon until 1880, when -
that propevty was given up and & location made at Paris, Green township,

+ Mecosta county, where the State has acquired title to 119 acres of land; for

-the purpose of controlling suitable streams, Here extensive ponds have :.
boen and are beirig coustructed for the purpose of holding steck fish for -

e

‘years, and even
:
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br g, and the streams utilized as wild nurseriss. The station at Paric is
within a quarter of a mile of the depot of the Grand TRapids and Indiana
railroad, convenient shipping facilibies being important for the extensive
work done there. - . . . . - B

An abundance of brook tront serves two desirablc purposes for the people,
in faraishing them nutritious food to vary the monotony of farm fare, ns
well as giving an opportunity for healthiul sport; and, secondly, in attract.
¢ ing visitors to the localities for fishing, whose expenditures of money hely
the business of the community. - .

..~ ‘The present State fishery establishment consisis of o Boord of three com-
" missioners appointed hy the Governor and a force of about nine men regu-
- larly empleyed, the Commiksion having an office in Deirolt, with a secretary
whose entire time is devoted to the work of the Commission. The station:
are ot Detroit, where the culture of whitefish and pickerel is condueted.
This house has & capacity of 42,000,000 of whitefish, Its eapacity for pick:
erel work ig greater than the numbér of eggs obtainable has ever permitted,
- the largest take of pickerel egge having been 28,000,000; at Paris, Mecost:
" countby, where sall kinde of trout work is carried ou, inclnding experiment:
with the grayling. This station hes g capacity for handling 1,500,000 brook
- trout, 800,000 lake trout, and all the land-looked salmon and grayling tha
can be procured ; at Petoskey, for whitefish, with a present capacity of 26,
000,000; at Glenwood, Cass county, where there is located a station for the
. cultivation of German carp, which station has a capacity fully equal to an;
demands the State may make upon it. - Extensions of this worl, which art
contériplated by,the Commission as necessary, will be made as soon as fund:
_ arg, provided, enabling the Commission to engage in the propagation o
. muskallonge and black bass, for the reating of which Michigan has mos
* gnitable waters. ; The time ig near at hund when we shall be called upon t«
save the sturgeon fishing of the great lakes, the stuxgeon bringing a .highe
average price in the market to-day than the whitefish or trout.
“What is the significance of these facts? Ten times the space might easil;
. have been filled without exhausting the authorities or facts. Such facts an
- “their meaning, us one charged with a measure of responsibility in the super
. viglon of the State fisheries, I deem it my duty to lay before this audience
HEven the briefest historical notice of the fisheries leads inevitably to on
conclusion, and forces upon us the urgent inquiry, can our fisheries now tr
" saved, or is their ruin inevitable? While we have not yot learned all there i
. to know abous the ¢ulture of fish and the artificial propagation of them
enough is known, sgcientifically and experimentally, to place the practice
art of fish-culture beyond the domain of mere. curious research, and its re
sults are already sufficiently demonstrated to enable us to answer withon
- Tesitation, that if given sufficient support by the State government, we shal
* find » reasonable and sufficlently affirmative answer to the inquiry above sue
- geated. o : :
g When I spesk of fish-culfure as furnishing the sufficient remedy for th
evils atrendy pointed out, I mesn to inolade in the term not only the artificia
propagation of fish, but also the protection of them by reasonable municip:
regulation until they are marketable; avd in the combination of these tw
" things we have the complete definition of fish-culbure as a practical axi
_The demonstration of what fish-culture can do for the State is not generall
understesd. There aro sufficient reasons why it has mot yet been able t
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make & complefe demonatration of what it can wltimately do by accomplish
rag all thoe results thet some of its enfhusiatic friends have looked for:' To
sntisfy any reagoneble man that fish-culture can again restors our fisheérie
wd fill the great lakes with marketable fish, it is not necessary that that fact
should be actually done. 'If it is possible to restore the fisheries at two
shree average places, thers is no reason to doubt that when carrisd on npon .
v sufficient seale, it will be abla to work the same baneficial vesults,'at'least.”
‘or &ll waters similarly sifuated. - In the sense that a complete demonstration””’
«an only be made by necomplishing the whole result sought, fish-culturs las
1ot yet had a fair chance. . ] B

1. It has not been conducted upon an’adequate scale. Where we Ar0 10w,
intehing about 50,000,000 of whitefish per year, we need to hatch from six
o eight times ‘that number to restore the wasted grounds, as well as to.
eplenish and keep good the sbock in those waters that are yet productive,

2. Again, artificial propagation has not had a fair chancs in point of time.
't ia only within the first three years of the second decsde of its existence, =
ay from 1882 or 1883, that the praction] operations of fish-culture have besn
wything more thun the merest experiments. It iz only within that ‘time
hat the Skate hns hatched and planted over 15,000,000 of whitefish in’ auf
me year, ' The same period will also cover the most extensive operationy of'’
he United States Figh Commiesion in that direction. The force of this will *
e readily appreciated when it is understood that from our present know
»dge we have no right to expect important resuits from 'these plants beforg
he expiration of four, probably five, and possibly six years from the time
hey were mado, Operations during the first decade were, as I have said,
‘ub experiments, and they wore successfnl beyond anything we could in re :
nn expect. The only places where they wore not entirely successfnl were in-
ome of the inland lakes, where, with our present knowledge of the habits |~
nd needs of whitefish, those fish would not now be planted. Bul there are, -
cithout doubt, quite a large number of interior lakes where whitefish can be  °
rown suceessfully and in large quantities. It must be romembered in'judg-
1g of the results of fish-culture that the ruin caused by wasteful and uncon-
sionable methods of fishing, the results of which fish-culture is called npon °,
> repair, has been going on for ‘thirty or forty years; and it is always more "
ifficult to cure than to prevent disease, whether physical, political or "
sonomical. ‘ . S
3. Again, fish-culbure has not had a fair chance, because we have lacked'
voper municipal regulations of the methods of fishing. Itis not emough |
1t we shbuld be able to put into the waters of the lakes ench yesr enough
sung fish to take the place of the adults oaptured and marketsd. The fish’
tust be protected until they come to mature or marketable age, otherwise.
ar work will be loaf. Artificial propagation alone cannot accomplish “the °
sult,  Neither can legal rogulation do- it alohe, within a perio@ that“will *}
“ail anything for ono generation, and possibly not even then, Thé fwo o
lings are mutually dependent conditions. They must concur te as3ure, .
uable and lasting snccess. U SRR
There is not time here to review the arguments or stabe-in detail what '
‘gulation is needed, but'only to suggest that the desiruction of immature’ .
sh must be prevented, and discretionary authority given to fishery offcers
+ prohibit fishing ot times and in places where unmarketablo fish will be ™"
stroyed, and some equitable Gystem of license as incidental to munieipal |
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f religble informat 4 .
e’s- fishery department among the peopis o ! '
ate o I #1thy pﬂblié) opinion in support of the laws, and secure their atr.lct
nd justienforcement. The practical art of fish-cultnre, carried on under the
. hove indicated, can make the barren waters of this Stq.te prodn_c-
rrest the depletion of fisheries now valuable, and ealtivate to its

pacity of productiveness, for the benefit of the State, this pgreat
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i fegulnli'.ioj!l: which will furnish the means to pay t.tl}e necegsary cost, not only
ulation, bat nitimately of arkificial propagation. .
of r?lg;lmﬂiaﬁ ot conditiol, which cannct be Fronded for bydstatutet_l::lx; ;:
Felis i rding the purposes and operations ¢
among the peoplo Pthe State, which will

gini: The wabers ave here and cannet be alienated. Shall not.
cuitivate them? . .
B
SCHEDULE 1.
R Fisling Statistics for the Toar 1860.—From Census Roports.
L _
—Cuuntlcs.l . | Capltal, { DBbla, Value. Counties. Capital. | Dbls. Value.
35,000 |! Maniton. $O0 ] 000 | s2000
ng:% e 500 || Mnre 1,000 820 2,080
el BEe| dege Do | MR aa%
: ) e ¥
e 5500 81 | 6881} Ontonagon, 2000 1,000 S0
¥ I Ba d4a
T, AT000 | 1.84B . £ B4T00 1 35| 29300
Maniatee.. 1,600 93 .
T < eve s mmmememeeeees e s mmeem mmemammeeeeemneeeene | SUTBSTH | BO,057 | $305,820
L . SCHEDULE 2
e T Statisties for the Year 1863, by Counties.
.Gonnt.i.'_ (. Dhle, Oapltal. Countfes. B, Cupial,
2,000 000 251 §L20
w2 | 1380 1,002 5,000
1750 | 3000 2,050 180
1,200 1; 1,600 1,200
1216 | 4005 100 200
130 00 85 300}
208 205 1,488 4,876
By 725 2045 3,600
00! 8,000 Pl T
80061  8.000 575 830
"B 200 100 800
20| - 860 150 500
2,000 | 60000 3822 | 21,848
237 603 2,600 4,600
O e eee s e ccemeeeeeem e mme mcmaes are e mmmnnsm e mnmeeaemnnnennnnnee|  ¥3NABE | $145,420

*Tt wiil be notleed ﬂmb some of the most important eountles in the State for fish
Joseph, Snglnaw and Grand Traverse) made no returns for this year.

product (St.
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Ghe ol SCHEDULE 5,

SCHEDULE 3. [ .
oberts, in gkotohos of Detroit, estimates that 18,600 bbis. were shipped

Slattetics for Year Ending June 1, 1870, pg}pouﬁucs.

B ‘ from thare in 1854; that 35,000 bbls. were packed in the State in 1840, and
Counties. o vome | BEe || 0 Counties. ] van 100,000 bbls. of all kinds in 1854.
‘ o ) * Btrickland’s 0ld Mackinaw gives the following as the catch of the points
Alconn.... @0 _na_n_wd for the year 1859:
Allegan 1,461 . -
Ipena. . 27,700
Anteim_ 3,080
Bay .. 0,850 . Barrels, | Yalue.
Boenzie 1,200 i
Berrien . BTAGD -
Choboyg: 134480 -
C‘D,h{?pewn.. 18,603 Port Huren to Point Au Barques (mostiy white).. 3,000 25,000
Bt 15,200 Au Sable (¥ white, ¥ trout)........., G,000 50,000
';",’,'.‘53 T 23,000 Sanllng Thunder Bay and vicinlty (tnostly wi 6,000 50,000
drand Travera R X R Bt. Clal 240 inaw B 4 Ri plckerel .. 2,000 32.000
oughton 13,400 | 1,850 || ¥an Buron. 5550 Saginaw Bay and River ¢ o0t nnd 1,500 v
Haron 15005 | 2,128 || Wayne. ... 14,106 | Tawns {(rmostly whitel...___._.___. il 5,600
- 2,800 & 9,300 : Thunder Boy to Mackinaw (mostly white). 500 4,500
Mnackinaw (trout 1.875, white 6,625)___ 7,600 02,000
Benver Isiand muip (nenrly ail white 7,000 63,000
B Y . 8560,623 Green Bay in Mich gan(whit’a} ..... 8,000 25,500
mmmmmmemeesoeenans " twaen Dotour and Sanlt (% white; 1,000 4,000
Liittle Traverse reglon : 600 £,000
. ) L Ludington. Lso 12,000
Berrien, Grand Traverse and Ontonngon counties made no returns. fontagus 5 Tow [ lzom
Number of fisheries reporting, 243. | ; . Grand Haven gl% ﬁ:%
Sau . a, )
Men employed, 961. _ EE;J“&};““_ B0 a0
’ - SOHEDULL &, ' Now Buffais. - 50| 500
. . . . i - . R _ Michigan City (Michigan fish) 3,000 .
The earliest stabistics of the commercirl value of the fisheries which have ; -
been obtained are from Blois’ (fazetteer of Michigan (1838), and do not i B T U U OUUURURUURT S BT I ST 21
clude refurns from the Upper Peniusula: : : . i
_ . The number of barrols caught in Lake Erie, illcluﬂitui' Muasmee Bay, Detroit and 8t. Cladr|
’ rlvera-and Lake St. Clalr s not glven, butits valueds ... ... .. s 106,000
Darrela.
$504,106
I A » The total value of the catoh is given at $620,000, out of $900,000 for the
- RS0 (. 8 entire- chain of the great lakes, which would make an estimated value of
$21,900 for those of Lake Superior points not mentioned. TPrices averaged

$8 per;bhl. of 200 lbs., except in the vicinity of the Detroit and Chicago mar-
kots,- where ‘they were about $2 better. Whitefish brought about 81 more
than “trout or pickerel. Heiring do not appear fo have sny commercial
alu T . e

The total capital invested in fisheries at peints named above is given at

Tlgese fish weére taken on the Debroit, St. Clair b;nci St M:r.ry ‘i'ivei;'s,‘ the &
Straits of Mackinaw, the southeastern part of Lake Superior and Seginaw. [
Bay. The varieties are given for iwo years only, as follows: co

s ) LV

White s
I and | Iickerel. | Herclng, $252,000. : P :
ot X "The statigtics for the year 1859 oniy give number of gill nets and boats in
183 o nse on east shore of Lake Michigan, as fallows:
1837000 8,300 g0 | . oo T )
0500 | - 54 800
N S i : ; Nets. |Boats, . Nets, |loats,
The whitefish and trout are given together iu the statistics. Of the white
ﬂ.sh, 4,000 bble, in 1836 and 2,500 bbls. in 1837, were taken in the Detroit:’ i
nvgr. .HThett.rou,}‘ lware‘ c]::ught with hooks principally, the others with seines . 21§ Srand Hgven....... o B
an . ! . ’ . H : . 0 .-
1‘iver:g;1 nats he pic e1eli were mainly from A_Sz?glﬁaw Bay and 8t; Qlai 21 | Epon Havan el 8

Popuiation of Michigan in 1530, 28,000; 1836, aboub 60,000,




A . *

106 - SEVENTH REPORT—STATE FISEERIES.

.

. . . s ) -'. . ) .
The same places on the east shore of Lake Michigan had in-gervice in
1885 the following rigs: : . . . I
an Nets. | 53End %‘;‘;L“ e
Little Traverss region 1910 & 2 4
L e BT i
Pentwater.
Whitehall 445 Lol 1
Grand Ha 008 2 1
Saugatuck.. 1,017 12 & [}
Seuth Haven. TT0 [eannzzen 1 . 2.
St. Joseph. ... 2,814 13 . g . 8
Grand 'lg-lwcrsu reglon. 2,482 . _25 R 68
non | e | om| o

The Grand Traverse region includes Traverse Bay, Frankfort, and points
on the Lake shore sonth to Manistee, for which no returns were given in . -
1859. L

SCHEDULE 0. R

"The catch for the points named in 1855, was: .

i : ' Whitefish, | Lake'Trout, ! Iferrings, [Other Kinds Tolal Equlvslm;t
¥rom whor Bought. Tonder” | “raumds. | Poonds: | Pounde. | Founds, | in Bhla,
B \

i reglon.: 08,467 150,430 31,006 28,018 | 409,380 1,108
H e I L[ T | S0 | oeml| S
Pentwater . 52,BAT 2,180 2,950 88,258 146,744 61l
Whitehnll . 16,886 £,08 7,027 £0,438 11,838 463
Grand Have 83,289 100,855 180,436 104,908 128,372 1,78
Saugntuek 140,207 82,1 160 110,006 316,087 1313
South Have 3 D000 s 1,000 25,600 1 . a3
St. Josoph... 285,518 w102 000 103,549 716,359 2,085

654 | 094442 | 178408 | 80300 | 2210020 | | :
Grand Traverss reglon. . oo 504,008 247,448 8,000 12,781 anpone | .
olame 230,885 182,308 515,897 | 8,009,112 | 12878 .

Tha sbove table is made up from the returns actually made to the Michi-
gan Fish Commission, and while probably falling some below the actual
catch, is undoubtedly the fullest ever yet gathered. The returne for 185%
were in barrels of 200 pounds, while the returns for this year were in
pounds, as the fish were sold fresh. For the purpose of comparison, the
number of pounds has been reduced to barrels, allowing 20 per cent for
shrinkage and offal, which is probably less than the actusl loss. The calen-
lation is based on 240 pounds of fresh fish with entrails only removed for
200 pounds of salt fish. _ Lo .

7, per gallon, - Number of men employed, 114.
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SCHEDULE 7.

'I‘Hg@fo]l}c\iivi_ﬁg fignres are given in the Michigan Census Report for 1874

g the catch for' 1873 :

Bbls.
1210
8t/ Olaix Lake and River... .- - 1207
Sm}j_‘l,no'nﬁd Huron Co.'s {(Huran Penlnsula) - 1,000
aginaw Bay and River...... P % <)
Saglnnw Bay to Cheboygan 2510
' Mackinaw. ... 10,114
East 8hora of Leke Michigan .omose
R chIYI08 11 .o
© . North Shors of Lake Michigan to Detoar . 88
Sault Ste. Mario, ..o.ooooeo oo . 5,683

" Brlance of Lake Superior....

About EB,OIOO,OOO pounds as at present sold fresh, eétimating 200 pounds
per barrel and a shrinkage of tweniy per cent. between salt and fresh fish.
The amount of capital invested was given ot $384,091, but nothing said of

. number or kind of nets or boats.

. The shipments of fsh from Alpena in 1874 were 3,749 packages of salt
_and 1,440 tons fresh. A fleet of 200 fish boats was engaged in and about the
- glraits, including the Beaver Island group. Each boat had from 50 to 100

gill nets, and they averaged about 200 pounds per boat per day, The lake
fisheries- were then declared to be second only to the cod fisheries of the

Atlantie coast.— Vol 8, Pioneer Reporis, p. 188, ‘

. J. A, Leggett, mayor of Grand Haven, reported that there wers in the
busineas at that place in 1875 five tugs and eight sail boats. The total pro-
.duct for that year was 1,185,000 Ibs., at 40., and 10,000 gallons of oil, at 53¢,

The product of Saginaw Bay
and river for the same year was 22,000 bble,.—MceCracken's Slatistics of
Michigan, pp. 7656, '

Prices for ‘salt whitefisk for the years named averaged as follows af

Detroit:
Year, Price. Year. Price. Year. Price.
30 1214 & 445
@ 803 7 0
T3l 605

(From Haddeck's Board of Trade [{eports.)

\




108° SEVENTH REPORT--STATE FISHERIES,

SCGHEDULE 8.

. . . L . T - - Tt oo
The catch for 1885 actunlly returned to'the Fish Commission, by 432 firms,
employing 1,789.men, was ag follows: ‘ ) RO

4—IN MEMORIAM.

4981213
1,65,135

Bags.._.... 3,810 .
Other kinds......-... 4,315,783,
) . “o1,801,460 |
Roported, DUt not classHled. ceeee s ieemaeams ceecaeeanamernmcsrenssveseenaeens 1,854,000
e At
N ’ ) . 2,675,468 At a vegular meeting of the State Board of Fish Commissioners )
Approximate catch of flshermon nob FOpEYHNg. st 2,106,408 December 15,1885, the following minute was adopted and ordered sp
. P * + upon $he records of the Commission, in_memory of George Henry Jorc
Or 12,100 tone, valuo at B conts por ibmussz., ‘late:of Niles, & former member of thiz Board, and the first State Supe

. . tendent of Michigan Fisheries:
The following nsts were in nse: EERER :

GECRGE HENRY JEROME

" ‘Was born at Pompey, Onondaga county, N. Y., October 23, 1818.
- “parvents, Ira and Irene (Cross) Jerome, were bhoth of American birth

_Reporting, Not Reporting, '

100 108

B R : < Toglish extraction. Mr. Jerome entered Hamilton college, where he g1
) i " dted in 1842, then entered upon the study of law, July 9, 1846, he mar

220 - -

- "+ Miss Charlotte J. Dana, of Oawego, N. Y.; & sister of the late Oyras D:

-Frthoms, Feel. Mites, .- . Lo of Niles.
: : : - Hoon after hig matrisge Mr. Jerome removed to Niles and entered
The gill nets messured ...... 1,588,852 } S10 sactice "of- hi i 3 -
Tho gl nets moasured ., . Yz Lo  the practice "of - his profession, but he soon accepted & mugisterzal of
i which he found more Incrative than a practice, né Berrien, the remote o

The solnes meaaured 4,000 pxts S

oty seat. As & magistrate he soon achieved the lesting friendship of
" brethren of the bar, and the confidence and respect of all his fellow citiz
7 Tn 1851 the growing greatness of Chicago atbracted his attention, anc
abandoned a profitable business, and the most agreeeble social relations

- opgt-his fortunes in the whirl of that city. He remained in Chicago t
:1858, engaging in real estate transactions; went from thers to the capil:

" Towa, where he beeame the proprietor and managing editor of the fowa -
Republican. While in this position Mr. Jercme was slso for several y
_chairman of the Republican State Central Committee, and made himself

CAPITAL INVESTED.

This table is the best approximation that can be made, and is probably.
within the actnal amount; it is based upon the observation of the agent, and
not on reports of owners. : BN

Value of nete ... .. $601,142
Value of boats... . BIBE

Valne of decks and butldings 256,392 I : : . Lt N
Value of olhor apparatns 50,000 ﬁa:he affairs of the State and the policy of his party in the first years of
81,159,070 “As an ‘express recognition of his services in this behalf, at the pers

ingtance of President Lincolu, he was appointed assessor of internal rev:
- ¢, for o distriot embracing twelve counties, a position which he filled for

years in the most creditable manper, and then voluntarily resigned in

“of a meritorious and disabled colonel of the urion army.

Returning to Niles, he selected & home, * Sabite Farm,”” in the sout’

- snburh, overlooking the city and river and the highlands of the Potta

tamie ressrvation. Here he made him a home, tasteful and elegant b

__ appointments, and proverbial for its free-hearted lospitality. To those

> “who have been fortunate enough to share his home life, can be known

This includes no lands for fishing coast or grounds,

L
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. Myr. Jerome lived to see his early éfforts crowned with marked success, :
- “np henrk in all the land rejoiced more sincerely than his in the recogai
position secorded to the work he had done so much to forward.
: Although he had reached the fullness of yoars usually allotted to 1i:
work, stilt death found him a hale, hearty man, and he literally ©* died in
harness’ at the age of 65, unvexed by lingering illness or the wasting deca;
either mental or bodily vigov, and in swmming up our memories of
friend ne words seem more appropriate than those of the Persian poet:

peculisr charm and magnetism of his individuality. He impressed everys
one with his ovorflowing geod humor and jollity, while his genial wit, fund
of anecdote, and skill ag a_story teller, made him one of the most’ compan
ionable of men, He possessed to a remarkable degree the happy faculty of
making every one who shared his hospitality feel that under his roof-tree
there was no ownership; what was there was theirs, to be enjoyed to the lasi
touch. His public relations to the question of erénting a State Board of
Fish Commissioners commenced in the winter of 1871, At that time & bill
for that purpose was brought befors the Legislature, and Mr. Jerome, hear- -
ing of it, went on to Lansing, unsolicited, and before the committee on fisher-
ies, and at an evening session of the committee of the whols, gave his views' :
of the importance and ultimate success of fish-cultive as a State enterprise.’
The committee on fisheries unanimously reported a bill, but encugh friends
of the enterprise could not be found to carry it throngh. In 1873 the -mat-
- ter was again brought forward, and through the united. efforts of such
friends of the measure as Mr.. Eli R. Miller, of Ealamazoo, Mr. George
Clark, of Detroit, Mr. George H. Jerome, of Niles, Rev. J. &. Portman, of
Berrien, Mr. N. W. Clurk, of Clarkston, and the persistent ‘and unwearied
offorts of the friends of the measure in the House and Senate, the bill was
parried through and became a lnw. .- Mr, Jerome cawme on, ag before, at his’
own expense, spending considersble time, and with- his voice and pon eon- "
tributing largely to the ultimate success of the work. . Governor Bagley.was .
very enthusiastic over the pussage of the bill, and in recognition of -services -
rendered, appointed as the Board, Mr. George H. Jerome and Mr. Georg
Clark. ; . C : Sl R
As soon ns the Board was organized it becsme necessary.to select some
competent person as superintendent; & number of names came before them,
but none whom the Board deemed suitable for the place. At length, affer
-much persuasion from his associates, Mr, Jerome was induced to resign his ’
positicn as commissioner, and was ab once slected superintendent, and entered .
upon his duties with the energy and zeal that characterized all his under- . -
takings.- . : P s
Recognizing the necessity for skilled labor and intelligence in the work to
be undertaken, he visited that pioneer in fish-culture in America, Mr, Seth
Green, and made known his wants. Mr. Green introduced him to the difier-
ent men in his employ, and told him to “¢take his choice.” - With seeming
prophetic judgment he selected Oren M. Ohase; Mr. Green at the time making
the significant femark that ‘“he:would rather he had taken any other one
in the Tof.”’ . : ceo e
‘Returning with M. Jerome, Chase became ot once his senior captain, and
executed with fidelity his erdera. it
. The task of organizing the work of the Board was pushed rapidly forward,
- and in 1875 he published the first report of the Michigan Fish Commission,
which was such a clover work ss to call forth the most flattering notices- "
from all parts of the Union, and which cohtributed more to bringing the ™
State of Michigan to the frent as & fish-enltural State than the effort of any
_other one individual. He gontinued in the active exercise of his duties untii ° -
the fall of 1882, when he resigned his office. : . . ’
But his interest in the work did not end with his official retirement. He. -
was the constant sud conscientious adviser of his profegé, Chase, when he -~
assumed the duties of superintendent, and no‘one mourned the untimely =
death of Mr. Chase with a sincerer sorrow than this sympathetic friend. -

And when * * ob, Siki, you shall pass

Among the gueals star-scatiered on the grass,
And in your Dlissful errand reach the spot
‘Where he made ono—turn down an empty glass 14
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5, —TABLES OF PLANTS, TI}MPERATURE AND CONDENSED
INVENTORIES, ETC. ’

TavLe A—White Fish Plant for Vear 1885

Lanko Michlgan:
South Havon.
Frankfort.

,.udingum [T

Jlmm%m\'erau Brw

Lake Hurun H
Cheloygi
Bay C L tSnglnu\v Bny}
Cageville (Saginaw Bay)

Detroit River and Lake Erl
Fort. Flshery.

Grassey I8l

Total .......

TABLE B.—White Fish Plauts, 1586.

" From Detoskey Station. '
Where Planted. MName of Plantex, Date. Number.
]

LAttle Traverse Bay. Potoskey {%_‘ Feb. 22 . . 8,150,000 .

Toreh Lake, ... vues Sponcer Creck ., l {‘,‘;' March 3 1,596,000 -

Torch Lake ..o eraemien-... | Sponcer Gresk.i..... H{, L T 1,695,000

BUPE LAKe cuvneecroneneooc- | Indlnn River......... | & “ * 5,160,000

White Lake. | &% “ 8160000
- Mullet Lake . -{ Marksand T " 3,160,000

Lake mchsgun..... - {44 Y Morke . T 3,160,000

.......... t'no Oy ivaueenan.) Darks aud “ . 3,160,000
le.lu 'lmwrso Bn.y. BKOY .. corneannon-| AL W Marks. ... ... " ,160,000 -
TOR] ol e e e e .

= b
[ - TAPPENDIX, 1
. TABLE B.—Centinued,
] o From Detroit Station. .
Where Planted. ' Name of Planter,' Date. Numbe
d.i Lom...... A 2,440
| Bt i A 2700
Manistee. ... W, 2200
.| Bast Tawas. Eli 2,350
Frankfort. .. W. 2,880
E. 2,000
M. 2,360
Bay Olty ... 5
Trzvara!:a Clty. A. 2320
Chelkeygan. . il 2,180
Grosse Poinis. E, 2,000
Isie Mackinac w. 2,850
Boyne City.. W 2,880
.| Grosse Pointe. W 1,760
TR oo e e e 36,420
From Pet.otﬂ{-e. Statlon.

From Detroit Btation...
B - S et e eamamm e .

creenes 25,200
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: Taprs Di—Brook Trout Plants, 1856,

‘ '

TaBLe C.—Plants of Brook. Troul, 1895, '

N Towuuhlp

'County and Name of Waters, Where Located. Nnme of Depositor, . ]}nle‘ol Deposity | oo plat - 1y , 2 Name of Walera. : County. Plan

Pialnwell..... A. W, Whitcomb

Plainwell Gi.lkey Bros. .
N B X e (5.5

Union City....| 8. W. \{ﬂ.rkn

Parmeles.....[ J. 8. Miller

Silver Creek...
Man’s Oreek.
‘Davil Rlver..
‘Spencer Ureek.

Béavor, 8ykes, Big and Litile Biue Cren a.
Private Pond—P; J. Tut pl

Austin'a Brook.....ovieeie o
Boar, nnd otlier atTesms o

AJleéa'm Guunty H

Mch 29, 1585

Aprit 68, 1835, T
Niles, P. B. Tattle. Mcl: 1-6 1881'; .ggry Ciravl
- - . . cly " -
¥ : e : R ' Arnold Creek .
Olinen s_Lake, Spring and Hm- {Bnttla Oreek..{ N. A. Qegood M'ch 23, 1885 Qalvin and Mill kﬂ
mon's Brooke........coeo.o... | ¥ Tekonsha......| A, D. Eldred. -| M'ch 28, 1885 .Prizon Ponds (yearlin,

Gmwford County: Cold Silver. Sin'a an Wilhert Creoks...

ClAu Snb]u River.............._...._ Grayling _.....| R. S, Babbitt. M'ch 6, 1886 Elf 'ed ar and Strong's Creek
are Col . S e rrranemmmnnzans
Mldd.lc Bmm:h 'I’obacco Rivnr... Horrlgon, .....| A, W. Marks. . Aprii 8, 188 Tr[but,arias ‘{6 Kulamazoo River
-Che lmsvgS n Qou ¥l . . - . Harrison, Portafe and Camybeil Crecka
Littla l:.urgeun Fver.....cceeooo.] Indlan River .| A, O. Buhhitt._.'. ........ M'ch @, 1885 * Four Mila Cree!
Emmet County ; Portage Crock..
Conway.. «| M'ch 9, 1885 Bean Oreek..
Private pond.............. .| Potoskey. -| M'ch 18, 1386 Earle: Oreek,
Gratiot County : - Tld Hiver.
Head waters of Pine River. Riverdale B. Blanclmrd.. Aprll 18, 1885 Ellls Brook,.,......
Ingham County: ; 'Cn.llaudar.Mill nd
‘rivate nnnd... PIN .| Lansing.. &, M. Torner... ! Big and Littla Cudur Creeks
Tsaballe, County ;. 8pring (roek
Littie k(}edsu'. "Hait, and Stony argid and B

North Branch Pors Ma; te River

Creeka....... Tue
Tributarles to Little Munlavea.

aevmmesenncinsasssess| Mi. Ploasant..| A, C, BrbbIlE__....._....j M'ch 18, 1885
Jackson Count:

BUTORM oo oot Napoleon.....| A. Q. Bablbitb............ April 23,1885 Little Manlstge.....
Halamazoo County : ) ‘Farnsworth Cresk.
ilver, Augusta, and Portage . Hatoh’s Rin
Omnks................. ........... Kolamazoo....] 0, D. MAtks .........oe0.] April 6, 1885 CBWAN GIeek. _o.oeeeoiinit i Siusrer e L e e
Kent County Kibbin's and Dun's Oreaks

Buckardson and Ball's Creeks...| Grapd Raplis| 0. D. Marks.... -| BIch 27, 1885 " [?rl'but.n.ries m California Loke
Spring brooka.. Grand Raplds | H. W. Davia. M'ch 0, 1885 Parleh Creek srnaa
Soring brooke Band Lake....[ 0. D. Marks M'ch 27, 1885 Richle Greak.
e pre S —— Py e
rlog breooks, - THI 1Y 8 « N, Mothcen; Jy on Ly 1T SR
. LAED County: s ¥ P ‘Bear, Bgnck%. Muskegon
Ples and Howsll Creaks.......-...| Baldwin.. J. Baker. Mch 9. 1 Creek. . “
Prlvute straam.._. cemeasenveenes| BFOT@MAN. . April 18 1385 Rivard and Qro kex“ﬁI ! .
Coun . . Williams and Four Wempygo. -
‘Veat anuh B[g Creck. Morley -._.... 3 M'ch 30, 1835 = Spring Oresk and uutlab of Bil]a Lake..... -
Mac Croek....... .1 Stanwood. A, W. Marks._... - M'ch 16, 1885 Bpring Creek. .. -
Parls tireok.... Par . Burten Creok.. -
. Marka April 15, 1885 Cole, Four-Miie, Whitmare and Bigeiow Grooks i
Chaney......._..............7..,.... Paris. Ai\? Bobbith and G. 1, idd, Cughman and Martin Oreeks . ... .
Buokborn......ooo...o.....a.| Paris._._...| A, C Bnbbltt nnd 0. o -
tchery pnnds . cereenmvenes| Parla_. .| A, 0L Babbib and 0. DT -
Mn:i(egon Jount; [ -
Bt Mugkegan. April 30, 1885 - .
80, 1885

-Ji

Kelley and Eddy
“Farrington, Kloﬁking
+ Bull, Kill and Crock r

Challfornia,

ch 80, I
April 3, 1838
April 20, 1886

0.D. Marks ...,
O, D, Marke..

Osceole

Menomines...

Newnygo Count; Ottawa.
Colbangh Roblnson. and Grass - Saginaw..
Mound Uroeka. . o...... vrovenessi VWhite Olond..| W. D. Maske..oo......... M'oh 16, 1885 § 10,000 - . . St. Josepl .
Wilcox Faur Mlle. and War- : | -
ner'a Gresks, ... . vesraomne| Allerton....... W. D. Marks... M'ch 16, 1885 | 10,000 Hend Paw Pow River. Van Buren
Davis Creek.... Wood\ llle A, W Marka. Mich 18 1885 ;. 10,000 Clold nnd Bpring Creeka.
Brook’s Oreek. ..| Newaygo......| W, D, Marks... | Mren s 1835 | 10,000 ‘West Branch Paw Paw River.
West anch Pors Marquaue . Tive Not rapurted...
River o iiiiiieenenceo.| Woodvillo.....| T. MeDuflie.. oo, M’ch 14, 1885 i . 10,000 ‘Malleis Creek. .
Oakland County: : . Macon, Cross and Hall's Creeks.
Paint C Roocheater.....} A, W, Marka....ccoeeae. Aprlk20, 1885 | - 10,000 Cledar Lake.
. s Tribataries to Litiie anister
oo Mattawan ____ | A. VY, Marks... -1 M'cli 16, 1885 |’ 5,000 L 8 +
Spr!nz Braoc. ﬁ }:}" ﬂnrlﬁa ]I&:c}‘l% %&5 }8'% . Total etieetemmmmeeEsieesresmmsmseseressnecrrresteanera rnimniannns 718,
. 3, Mar’ ] X AR
Hendwaters Saline River 0. D Marks M'oh 30 1885 | 5000
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“TABLE B,—Lake Trout, 1886. - : TasLe L—Schoodic Salmen, 1385 and 1356,

Name of Wators, » County. yoa- “Plants . : .-+  Name of Waters. ’ County. ’ | Year. | Plam
l\3Iu1iaib. Lake... ... 5
B Blanchard Lak ;;3
Whiteflah Lake. .
Hopkins LaXea.. By |
' Sand Lal k. -
Klinger’s Lake. : | m
Ciear Lnke, ... s i —
Pickeral Lnke..
|
Totak.ouct §9 §
TApLE J.—Eel Plants, 1885.
. 7 3 ’ Namo of Waters, - County. Plai
TABLE ¥.—Lake Trout, 1886, < — -
’ .. DBlack River.... G
- - — j‘: , ,inwl}fnibake. g
Lt - o * Long Lake ..
Name of Waters. County., , . . . £} a Palmer Lake. &
. ;ah:%d ILBk.akn - ?
. 5 Loudin 8. i
?ﬁféeﬁ ‘l';.‘:‘l:e... Chelipygan ... A rhorm;pgln Lake . g
Whiteflsh Lak: Wi eonnty or town glven : EE%E?LEI‘(‘: y 2
g{n'ta 8 ;EIB.R IC\‘.fmw!g:('F e , 0ld Man®s La [}
ear Lake..
Chippewa Lak. cape . umtﬂrd aud F g
(Iz{linger‘a Lake Sh. Juse i ! Ghietd's Linka z 8
: Blue Lake.... 2
. . Not reported.
* Not reported.
ot reported.
Mot reported.
H ot repor
\ : Looking-Glagy River ...,
if. ;. Sharp's sand Vonderwater Tal 1
13 X . " Duncan Lake .. res }
3
)

' TaBLE G.—California Trout,

Pt

Name of Waters: - County.

Beaver Creek....
Pere Marquette..

P

aERasscuunooscscccaiBRiveaala

b .

. . : L 12
- Distri . 3 s i Moyers Lake. Shiawnsse.

TasLe H.—Distribution of Wall-Eyed Pike for 1886. . ; D Van Buren G

Grass and Shan: o 4

County. ' Name of Waters. ? o

v HED

-| Crooked Lake. .256—l . o
+| Crooked Lake. 7%.(“]'
-| Wampler's Lake. 006

Orchard Loke. ...

Oakland ...

L1
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TABLE K.—Distribution of Carp for 1888,

County,” " Deposltor. . Town, 7%

Berrjen.

Manlates .
:\IO]"I oo

Marquei to .

Mecosta ..
Osegola. .,

Ocannn
Tusgola.

w o ow
woow
Wexford

Banfleld_ ..

C. Morohouse,
M. MoHover..

J. BrEson. ...
- 1JI.S. Grifilths.

Lavwton._....

Bloomingdale
Sonth Haven.
Lawton ...

D! R. Bali

R T TR S

| BEENRRSREIRNSY

Total number planted in 1885

it . APPENDEX,

T‘ABLE L.—Distribution of Carp in 1686

119

Name of Distributor, : Location.

Nuomber,

F. M, Bent ..
T, B. I%annndlc -

Littla PPrairia Ronde
o Summertield.........
.| Little Prairis Ronde.
- Dowlq.gmc,

Hilledale..
Jonesville.
Moshierville

ng.....
Jonesville_.....
Lnnalng...

i Schn.nicrnft—,..
‘1 Cedar Spring
C [

E. Farnham.

REEERE

3 28
=

SaBRERRER-BRERS RN BRRERERY

A
HERTEH
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120 . BEVENTH REPORT‘-'-'-STATE FISHERIES.

TABLE L.—Continued. ., .. * INVENTORY.

Paras -S’tatum.

R
Couaty. . © Name of Distributor,

1 18 acres la.nd w1th overgeer’s house and mea.uder of Cheney Creek....... TR $3,000

La;u‘g.wee -
: Siuper intendent’s house.
Bi

Matt, Burt..........

3V, A, Btone.
8, W, Hurlay.
N.M. Slawson,..,..

"Pump logs.. 1 ...
Apparatus s.nd toola
Two camp outfite....

ey ... .-

irmingham

Elmira....

otland. ..

Coopersyille.
ed Ci

Detroif Station.

Bmld,mgﬂ, with frames and tanks .

WS

» . Chase automatic glass jars ...--i:..
. Figh CONB oo et
‘Tools, aparatus, and Purniture . 378 0L
. thery at Fork Wayne. ...coocumeemnrmanmmeeees 100 O
’ ) . 8,161 4

- i
“Inparance, house...-.-
apparabus._.

BENERRERRERS

| Mattawan,...
Bloom‘lln gdale

rarg
b

Lawto)

‘Building, waler pipes, and fixtures._..
" Residence of overseer...........
New 4-inch main waber, suppiy
" Chese automaftic glass jars...
. Tigh cang. il . le-ccoemniaar
Tools, furmture, and a.ppHIH.tUS_.

]nsur'mce, reﬁldence
K - hatchery, ate
. apparatus ...

me
S} FLV Smnilldge .

16

Tetal planta for the yoar 1886, ... 3422 i
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., BETROIT STAT . :
10N, i+ 7 PETOSKEY STATION.

Average temperature of water from Nov. 10, 7188, ¥ : i
: 5 3, to April 6, -
: 1 s pril 6, 1884 " Awerage Temperaturc of waler Sfrom Novewber 27, 1585, to March 4, 1586,

Nov. 10 . 46°1 Dec
' 40 .

44 November 45 to 48° tJam, 2631 .. e eaaa 36°

48 43 [Feb, 1-7 36

i gii! 8" g :

41 | M'ch 28-81 . : 21... B85

R - - I ‘

- 88 | Mar. 4., LTI 86

Dec. 18 .. TtTiiTmrmmemrmemeee is [ et 80 e RN e e T R e n e e

These to B BRI I s - (<7 O o
mperatures were recorded, during the whitefish hatching seasen, the ﬂr;k'

seagon of t".ha new Detroit houge. * *The 23th marked 8°. . -

. Phegsé indications are from instruments not yet tested by the standard thermometer

Nov. 11, 1884 i : .
! s to April 30, 1835, . owned by the Board, and will be corrected vwhen this test is made in January, 1887.

Nov.
17

. 18 to March 26.
M'ch 27 to April 4
April G.. .

PLANTS OF WRITEFISE,

1,682,000
2,211,500
9,310,000
8,001,000
12,520,000
14,545,000
10,695,000
3,000,000
18,170,000
93,786,000
37,750,000
40,000,000
61,620,000

248,080,500

* Nore—For 1833-4-5-6 the tote] is 162,105,000, more than one-half, That up to 1889, the !R-I'%&l]‘
 part were not deposlted In the Great Tmkes.  That up te and including 838 none of the 162,105

. planted singe 1883 would be markeiable fish.  Of the seasons of 1879-80-81 and 1882 probably less than
- £0,000,000 only have been placed in the Grent Lakes from which appreciable resulta eould be expeclod.

L APPLIE'JATIONS FOR FISH FILLED IN 1885-G.

Pickerel I
Tiakte TTOUL, -, v ncesraammmmmammameao = mmmemmmm s anmanarosmmnommennnes

o s c : 488
On books, applications not yot filled : - :

HENET
26 to Jan,

May 24-28
T 20-30

Thesge temperatures were recorded while the wi

process of incubation. all-eyed pike (pickerel) eggs wore in |
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. EXAMINATION OF LAKE MICHIGAMME. .
Sei nets in 15 feet of water and caught suckers. "+ * DR
Set pets in west end in 60 feeb of water and caught lawyers.
Set nets in southwest part in D0 feet of water and caught erch and suckers,
Sed nets in north part in 85 feet of water and caught peich and suckers.
Set nets in north part in 8 feet of water and caught perch and suckers. -
Set nets in north part in 20 feet of water and caught lawyers. -
Depth of water in center of lake, 16 fathoms. ' : ’

. PAREER AND GOODWIN.

“This blank must Le filled out and sent to A. J. KELr004, Scﬁretary. Detroit, Mich.

- STATE BOARD OF FISH COMMISSIONERS,

REPORT OF SUPERINTENDENT OF FISHERIES.  ~ Cor
[ [n Accordance with Act 141, Linwe of 1883.] )

ACT 141, Lawe 0F 1883, oF MIcuiaan—Section 4. All personsrhaving & resldence in this State,
engaged in fishing 8e o buainess, for & whole or nny portlon of a'yesr, In any of the grent Inkes or
Detroit Rivor, shinll. on or bafore the twenty-fifth day of November of each year, report to the Super-
intendent of Flaherles, at Dotroit, the ameunt in pounds of all the food flsh cuught by them during
the year, togethar with the average price per pound, Any %ersun neglecting or refusing to make the
roport provided for in this section, shall, upon conviction therecf, pay a fne of ten dolleras and coats
of auit, to be recovered by the Superintendent of Figherlea, or any ona of the Flsh Commission, in an
actlob before Any justice of the peace in the State of Michigan. .

Name of flahory, owner or pporator............. + Location of flshing station..
PO RAAFeSB - con cavenr e e [ -

88.. .60 . ees

L This report covers flehing season from.

Description ¢f Nots Used.

Spectes i, of Plgh| Av, ounds Av. Triee

Founds.
X . .f 'I'aken, | Ter Fleh, “ | Per Pound.
Fiah.  Nets. Nombar, | Lesgthin) S

Whitefial .oo2.]eceerenas [UUTURRRIIY VOTUIN P, Gill..........
L Tront daked.. .| ooo [ e e oo | POundo. ol
Belne..aoean.n

AT J1.7: SRR RPN - [

Trap &nd wler

Plckerot ..

Caviare oo amiienaan

Allother kinda].ooveeifecerceeeoens SNUIUUN FOUTTUIN AR (SR
No. of men omployed........... Elnd and No. of boataused.............. e B
Remnrks &5 to senson—faveralle or unfavorable; ns to weather and catch,

23 e EE 7 PP U

© 6. FINANCIAL STATEMENT.

o Tt » i {ssioners o
. ‘ Bu tier ' Jr., Treasurer, in Account with Board of Fish Comniission i
v u '- e the State of Michigan.

iy ]
. bx ACCOUNT OF CURLERT EXPENSEB.

; Treagurar;
Fm: 'ﬂécul y:eur endin% Septernber 3% 1883, {From appolnhmunt a8 " " .
¢ O o Septerber 30, 1883.) : Ty 18 e
.- Recelved from State Treasuror {July . ?
- Disbursements &5 per vum_:hers. -
Baiance on MR, gooaeeeomees . o o

RS o [

For fiscal year IeladlggrSeptem‘ner a
Balance carried 0Vel .. .. eeror

“iate Treasurer

l}ac?‘lveﬂ frgm other gources. .-

- Dighurssments a8 per youchers

Balancs averdrawil roomusmsmmrss

o : 2T 1}
For fiscal year ending September 30, 1883
Badnnon 0y CH T ieagier . o
:Rw?‘h'r K other sources.-. s
Disbursoments as pey vouchala. -
Bplance on hand . .ou----- PR
. $11,278 1

QUS, |
; 0F BOALD OF STATE AUDIT
Owlcﬁjnaiﬂ;.-, Felpruary 10, I .

of State Auditors pave tuls day examined Ft:“:_\ wcibhlr;:il:;z:uut(c;
Jr., Tressurer of the Fis o}

ditures of Wm. A. Butler, JT. D . o

bt o arefully compared the amounts therein with his o ‘.bmm fon

St o e, and sce on hand ab that date corresponds with

Lt
1o carrespond and the ba oy
'.;::t;:;nr“(;tnaral‘ and aebb'lemant‘lms beer made with Jutm on thirt

1 hereby certify that the Board

. A. CONANT,

Chadrmadn Dourd of Slate At
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o

the State of Mw!ugcm. :-f

- © UN ACCOUNT OF SPECIAR Apm{lol?nmrmr:e.

For fiscal yoir endlnﬁsseplembar 30 1883. {From nppomtment Ag Treasarar - -
to 5

]T.ecewe[l frmn Sla.te Trensurer July 26..

September 20

‘Dislmrsements as per vouehees. .. ...

Balance on hand. . oo oo aieenn

yor fiscal year end.lng September 30, 1984 : " a i
Balanes carriad over .. . 54,644 58 y
Dishursements ra per vouche| :

For fiscal year ending September 3¢, 1885 :
Received from Siale Treasurer......

“ ‘*" " other sources...
Dishursementsn.a par vouohers
Balance on hand..... ...

-

c ] s

. DYeICE 6r BOARD OF STATE Aunm‘ons. ’
L nging February 13, 1886, v

I hereby certify that tha Bonrd of Btato Auditors Lave Lhls dny examlined the within a.ccount eur- )

rent of Teoipts and expendlturea of Williamn A. Builer, Jr., Treasurct of the Fish Commission of the
State of Miehlgan, nnd have carefully comparod the amounts therein with his vouchers, and tuund
the amounts to correspond, and the balance on hand at that time cereeaponds swith the books of the’
Audlior denersk, and settloment has been made with him on that basis.

H. A. CONANT
Cimi: niﬂn Board of State Audi!m

. 310,000 00 | - 810,000 00 -

R . APPENDIX. 127

Y Treasurer of the Boara‘. af Fish Commissioners of the State of
setﬂemmt with Boord of State Auditors for year ending Sepfember

C'UI‘GRBI\T EXPENSES,

Qunrber endlm; December 31, 1E88-
Balanco on and Cctober [, 1885

Quarter emling Mavrch 81, 1888 -
Ca.sh Irom State Traa.sure ............ 2,000 00
otler soarces. 060
Disbnrsemanta

Q.lmrber ending Juna 30, 188&

'ash from State Tri easure 3,000 00
Dfabursements. R 3,004 6L
um—ter ending Sepbember 50, 1886
Q nsh rom g ]erensum . R 3,000 GO
herauurces . 5610
Disbursements 1,840 19

Balance........ 36 18

o _ : ‘ $iaua 75 | glaget 55

Win. A, Butler, Jv., Treasurer of the Board of Fish Commissioners of the State of
Afichigan in Seftlement with the Board of Sfate Audilors, for year ending Sep-
tember 30, 1886.

- . ot SPECIAL. EXPENSES.

Quarter ending December 31, o .o - ,
Balance o hand Ostober 1, 5855 : :

Cash from State Tronsurer

' gthersources..

Dlslmrsemeutﬂ...;.. crrrrarenreen

Quarter endiag March 3i, 1586: . :

5=
RS
#2%

Diabursements LT
Qum't.er ending June 20, 1366

Diabursementa.. /713 85
Qaarter ending Septeraber 30, 1886

Disburseme 04 88

Balance.... 272

gom | wommn

OFFICE OF BOARY 0F STATE AUDITORS, 1
Lansing, October 37, 1856. [y

I hereby certify that tho Board of State Auditors bave this day examined the account current of

“the receipts and expenditures of Wllllam A. Butler, Jr., Trersurer of the Board of Fish Commis-

sioners, and carefully compared the amounte therein with his veuchers for the flscnl vear ending

- September 30, 1886, and Bnd his account current to agres with the account eurreat ¢n file in the
Anditor Gar_\eml'a office, showing balance on hand at that date, and settlement was made with sainl

tronsurer on that basls. H. A. CONANT,
T Chalrman of Bonrd of Stale Auditers.



