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}gz 2 BEIGHTH BIENNIAL REPORT.

To the Hox. Cyrus G. Luck, Governor of the Stale of Michigan:

. Agreeably to the duty imposed npon the State Board of Fish Commission-
‘| ers by law, they herewith respectfully submit their Bighth Bienmial Report.
. The Seventh Biennial Report brought the account of the affairs and opera-

tions of this board, down to December 1, 1886. This report, beginning at
; that date, covers all transactions down to the 1st of December, 1888.

1.—THE GENERAL WORK OF THE COMMISSION.
A.—LEGISLATION.

During the session of the Legislature in 1887 the commissioners were
A often at Lansing, attending mectings of the Fisheries Committees of the
3 Senate and House of Representatives; and spent as much time as seemed to
3 be required, in explaining to the members of Doth Houses the work and needs
g of this department; and, also, in presenting the legislation deemed neces-
sary for the preservation of the fisheries of the state. The board prepared
and submitted several bills, which it believed, from its cxperience, were
¥ required to be engrafted upon our statutes for the better protection of fish.
38 The proposed legislation presented an entire scheme for revision of the
& fishery statutes and the enactment in their place of three statutes providing:
(a), for the regulation of the fishingin inland lakes and streans, including all
. iR merely sporting fishing; {(b), for regulation of the industrial fisheries, and
. i ¢ (c), for the enforcement of the fishery laws. The Fishery Committee of the
: House reported the three bills favorably. Only one of them, however, was
passed, that regulating the inland fisheries. The sccond was passed by the
House, but failed of receiving consideration in the lagt hours of the Senate’s
- gession, the third was anticipated by the passage of the Act under which the
present State Game and Fish Warden was appointed.
i The law passed for the regulation of inland fisheries, being Act No. 265,
1w Session Laws 1887, p. 350, requires amendment by adding a few words
4 in the third line of section 9, which were in the bill as reported to and passed
by the House, but by some oversight wero omitted in the engrossed copy
signed by the Governor. The journal shows no amendment in the Senate.
That section, as it stands in the present law, reads as follows:

1
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ggo. 9. “It shall not be lawfnl hereafter to kill or capture the black, straw-
berry, green, or white bass, except with hook and line, in any lake, river or
gtream in or bordering this State between the first day of March in each year
and the fiftcenth day of June thereafter, etc.”’

This section should be amended to read a3 follows:

Sre. 9. It shall not be lawfal hereafter to killor capture the black, straw-
berry, green or white bass, except with hook and line, in any lake, river or
gtream in or bordering this State; nor to kill or caplure such fish in any man-
ner between the first day of March and the fifteenth day of June thereafter
in each year; nor during, ete.”

The words to be ingerted are prin
Legislature shows that no such amen

ted in italics. The journal of the last
dment, as would warrant the omission
of the words, Was made, and in fact the entire wording of the section in the
ancceeding lines shows that the change actually made was not contemplated.
The last eleven words of the section should be omibtted asunnecessary. The point
of the whole matter is this, that the black bass and muskallonge have become 80
gcarce that it is necessary to protect them by what is geuerally known as a
scloge season.’”” That is, & period covering, and just prior to, their spawning
geason is provided, during which they are not tn be killed, or captared, in
any manuer; nor during the same time to be had in one’s possession. They
ought not at any time to be captured in any other maunner than with hook
and line. Doth of these varieties are among our most valuable native fish for
gporting purposes, both are becoming scarce, and unless they are protocted, a8
this law contemplates they shall be, they will be substantially exterminated.
The close season from March 1 to June 15, when these fish are not to be taken at
all, and the prohibition of their capture ab other times by nets, spears or any
other applisnce, except hook and ling, will go far towards giving them oppor-
tunity to reproduce in sufficient quantities to maintain themselves in the
waters where they are now found, and also give them an opportunity to be-
come established in waters where they may be planted hereafter by the com-
missioh.
There is one other point which we now urge upon the Legislature fo provide
for the protection of black bass; it is to make it unlawful for any one to kill
» bass of less than ten (10) inches in length. A gimilar provision for muskal-
longe of less than three (3) pounds in weight would furnish protection to &

valuable fish.
A brief inspection of
not old enough to have passed their first spawning seasomn.

fish markets would show large niumbers of bass that were
This should be

stopped.

The Fisheries Committee of the House in 1887 devoted a large amount of

valuable time to consideration of the measures presented and recommended by
Ives about the condition

this board. They took great pains to inform themse
and necds of the fisheries, and listened with respectinl attention to every

statement and argument addressed to them bearing upon the important
interests committed to them. We take the liberty of making mention of
their action, as it resulted in their recommending the 1aws presented by this
board, and in an intelligent approval of its work and action generally. The
work of this commission has never failed of receiving liberal support and
approval at the hands of the Legislature when it has been intelligently investi-
gated and anderstood. We ought to add also that the bills presented by the

commissioners were very much improved by suggestions and criticism at the

hands of the committee.
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B.—
ORGANIZATION AND DIVISION OF THE BOARD’'S WORK

1t was found convenient to s i
i ] _to systematize the work of ¢ i
opemLgiO::lonicz};grd?zrg;;us;ltor;ircs r:’)];et'diﬁe}fe?(it statiml]l;'s ;Z?;r%(i::zgpa;
operat . Aceoc f eting held in Dec 86
ol P;l:gﬂ{{i;st-rllngmlr)l wag made: Dr. Parker took the Eﬁi:?:!‘l:e;f,: (1}8186’ oot
and Mol they,Det,fo't,agts Station and troat breeding were assigned ian(\JIOd
s 1; tho De w‘1) . ation and grayling experiments, to Mgr Wi 'ot k r'
T s aadl & rk, originally made for one year, has beer.z co“t:'ﬂ "
S in, and onsequently covers the same period as the report. ?\Imuea
g Superin;ende“g arg. made by the overseers of the several stati e
charge of the sam:"a:dlgl}:e:eriefpoorr‘tv:lﬁed' b{ llugl S CommiS‘Si;%T; ]tz
e of H e included
(é(:crnrr:txas:;?;lzr;ic:taea;:hbmonthly meeting. The rip:;ttsh:rzeg}?(:ﬁs 'illlli(rlle T e
o yenrsnt(h scome part of the board’s permanent records Dm e
special meetings as w:reorzl;lduihrza he]’gl:;srgegtilar e o andu;:cll%
. ular meeti
;I;lslie;gzgeo(ffez:vllomonthz apd are usually hegld at tlf:t:{]ﬁg:emi‘i oI;lettrl“?t fOl}I“th
et o b:or(xll)mlssmne_rs in Detroit, which is necessaril fll .’hlhe
ot c_onveniezr 8 operations, has been found during the gst sl'e S
e oF the oo ce, ag occasion frequently ariscs for consgltat'lx by 4
maj » commissioners npon subjects that must A
: roﬁ O o st be promptly con-
In arch, 1888, Mr. A. J. Kellogg, who h
o ] ; , ad been Secre
-Geosrl;eu I;x'nc:[&ulsggs, (r)gm]g)r;i?o'thnt office, and the presszitﬁfliuzfgllstcg?;-
Goorge | ;0 it, was appointed to fill , :
acquaigngt:niznv%iLixg)lfn}f.n:e on t:he board as a commissi;g:r v:g::ln?y'b' .
soquaintance i oﬁic: 1:[‘§;ybg;r1$s;;e;ﬁtitons Zvas of service in systemI:ttIir;]iztg
. . rtunate in i ices ¢
E(;:;};efligt; ?)lfli(ilc:h}:)roughly trained man to supply hi:é;&l;ﬂgg(?;(]}):gr:lhces oy
s of the offico N}a:rﬁzo}c]zid:gnzl:zel&tzleSinconyenience from the cha:gebum-
. s Superint, i i i
;l;(;l;w;é Xﬁ?lrtfigi:i'éﬁi excellent gervice to thepboardilf:;izgfag?i}:s?es ring
D e this l::;;?rvlce from the force under his direction ;hsecgmlg
o ot aont ma}:}l; ic gcknpwledgmenn of their thorough a[')preciet' o
state. The éuperigte‘:ilenik}xlg:u;elgirggr?m}(ée of ol ool duﬁe: t](()mt}?:
. u fortunate in havi i
fﬁgfiﬁ?{ ::((]1 :htlr.ough workers on the force, who deser?;:%mtrl:;:;ys?nce o
cir skill and Xa Iljne;s to do all that Fheir places require of them ation for
ot Wil gmab.seru. er, Jr. has qontmued as Treasurer of the i)o'xrd d
B o | vice, not onl_y in k.eepiug the funds appropriate(‘l‘ b’ ﬂérll
State safoly an n a most business-like way; but also in furtheri 7 the
e o sc]on;mnssxpn at home, and among the fish cultur]iegmgf e
gerviceg’hgve by(;enlo lreqmred by the duties of his office. As his i?ns o bthe
sorvicos have b havvobuntary they are all the more appreciated b thpor o
lesioners who b e been greatly aided by them. § e com-
&dvﬂntﬂ‘(?e psent e:g:.rtx)lzferl the !)oard is better equipped and working t
£ g efore in its efforts to devel d B e
e e otato. op and promote the fishery
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C.—ENCOURAGBMENT IN FISH CULTURE.

1. There is good ground for encouragement in the various branches of this

j cewater culture,’” is being
work. [Each year the gubject of fish culture, or ! ure,” ia bein®
the state. Year by year 1mp >

botter 1(11ndien”:’ttl?(;) (:nt;)t'ht:(fs gg Oﬁps]};e r(zafaring and transportatinn, 80 that prgct:’cal
are '{:”' P;-e now being obtained, that a few years ago were not lanf:m%; er;
The ro alts are beginning to be generally appreciated ; and the fis 1.my]0 t‘]ce'
- reSlt]; ntl see‘i&ng new opportunities for applying more effective yk 1:}:1-
e cox:]s p dyex eriences to the increase of the fish sppply. 1f one will take the
me_thot > co afe the product of the State hatcheries four and five years ago
aﬁ‘tﬁswga?ilzl};ms been for the past two yeﬁrs, a,n;l1 then ;g;zldoefr é:rftu:e:

i m the smalier nu ;

e alre?ldyl::::glege“\:?llwtlzoyétgoable to realize t}xe groun@s of our faith
!mtched ore in ortan,t and permanent results. Tor instance, ‘all the plants
of {)ﬂr nlzotrfo:::pfrom which results have been yeb observed are of th(;E {ﬁa:
i 5roo (-l rincipally of the years prior to that. Bat the productdo. t,}::
1885, fgs;;pwas only 408,000 fry of hrook-trout;_the number pl?.ntet] in ((1;
Tollowing o asons of ’86, ’87 and ’88, was over thirty four hundred 10{15{1}:} t;
iglli(z)‘:)l,'(‘)%os)e; the numbér in 1886 was 719,000, that of 1887, 1,085,000 tha
of%izi };ﬁgjl’r";g'eason to expect that relutiv(ellylstgxoe s_:;me rft‘;l: I;)rfo &Ezze?ii ‘

aintai asons of 1889 an ; if so,
?(;l: tt)gemfdg:r?(::e;egrs‘g‘;jg be about 2,300,000, andbfoz t‘,}:&e{iat:)?‘r, ;?109::
. h f o i
2,800,000, After that time the Parlscigz?lttlo&rn;i;yﬁng“al e et of hres
in.teffered \letlh 3};%2[“0 quntfhoere;f::tiilcg of four hundred thousand brook-f,ro'ut
mlllhons '?(31 el;r (up‘to 1885) has produced unexpected and nlostlsahsfac;
(t)gr esrsese\;lts iyn geventy or eighty streams, what may we not reason:mbwy;sxl;fa:d
frofn the deposit of three millions in one h}mdred .and lseventynse;etu and
rivers each year? The extension of railway lines has ope p

i ions ded, and it is hardly too much
i i hich our operations can be extended, dly
tir;t;?lrl}\? r\xvealr(]:y ever s{)ream in the lower penmsu‘h]t Off t};)e Stl;a:(;;ml;ort?t (i)£
: : i i jes, is suitable for brook- 3
tiot, and Saginaw counties, is sulis '
glf::;crfg,bgr:ilthin bounds to say that in this vast region, not one-half of the

i _trout have yet been planted. ] o
Strletfm:z:t“rl\tt;l\}ﬂbi {?rfdlze;gé):ogr&mt no st(}:eams gouth of the region thus mdtlcat;c:
can l;]e successfully stocked with trout, for up to the.p{‘estent :1;1}11(:1;113;2:})1*3? e

h of the line mentioned have been planted with trou Lhan north o
(;(t)'.“iz however, undoubtedly true thag ttlie protpo{;mnnzi&u‘xs;d i: ﬁa. e
hat line i smaller than of those to the ard ¢ .
2{!;1112:;30;8‘];:5]1\))’ the 6th and 7th bi'em}ial reports, that is ft{omsiiiﬁ :‘;c;
1886P both inclusive, brook-trout were distributed in mvore coa:nerlrels south o
that’line than north of it. And in some of thosah mfonftiz hsou
have occurred many instances of remarkable gx;ow\tho fis L that figure, or,
But why raise three millions of trgnt a year? y m‘m e m,me?
for that matter, at any other? Is it not enough to p(;a.n a tream onee?
That involves o dscussion longer Bt BOPL L AL oo snd our anowor
i H ve must be con | v
E;t;f?tgebtr?eiloyl];:r;o§:i§1i,r‘icuving for oral answer anything more exhaustive

on this subject. In the first place, nine-tenths, or over, of the streams in the
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lower peninsulaof the state which this board has stocked, or is now stocking
with brook-trout, never were trout strcams before they were made such by
the State. They are therefore not streams in which the natural stock of trout
has been exhausted by over fishing. So that, without knowing the cxact
conditions under which the trout exists in those streams, no one can surely siy
the supply will be unfailing, nor predict with certainty that in a given
number of years the fish will not all be canght out. The most that any one
can say is, the natural supply in other streams that we have known has be-
come exhausted by unlawlul, or excessive fishing, and the sams causas will
undoubtedly produce the like results on these waters under consideration.
But here again the statement must be qualified, because in many of these
atreams there arc reaches of water most admirably alapted to the protection
of trout; as where they run a part of their course throngh alder, tamarack,
or cedar swamps and thickets; places very difficult to fish in, and furnishing
the largest amount of cover for adult fish, as well as cover for the young to
grow in. Another condition is the state of public opinion on the subject of
protecting the fish as prescribed by law. If the present laws remain in force,
and are in the main resp cted and compiled with, there islittle risk in saying
that the supply of fish will be maintained for many years. Again, the
rapidity with which the country increases its population has an important

bearing on the subject. The ratio of growth of population, such as this

State has experienced during the last twenty-five years, will each year make

larger draughts upon the stock of fish, both as a means of sport and for the
supply of food. In those portions of the state where trout-fishing is good,

_the trade in all branches will be stimulated, and the communities benefited

by the amount of mouney that will be spent each year during the fishing season
by visitors from other parts of the state, and from outside the state, who
are attracted there by the fishing.

So that, taking the view that the majority of the streams will require
re-stocking as often as once in seven or ten years, it will be perfectly
apparent to any one making a deliberate and impartial examination of the
subject, that for the very moderate expenditure required to maintain the
Paris Station—Iless than five thousand dollars a year—the calture of the
streams in the lower penivsula can be carried on in a way that will yield a
valuable quantity of food for many citizens, and directly induce the
expenditure of several hundred thousands of dollars each year which, but
for the fishing, would never be put into circulation in those neighborhoods.
1t must not be forzotten that this culture of the trout streams is the
cultivation of a public domain, and thus the appropriate work of the state;
just as in the case of the great lakes. No private individual, and no
smaller community, as a town, or_county, can do this work. It must be
done by the state. Provision being made for the whole state, the work is
simplified, systemized, in the hands of skilled men, and on so large a scale
that it is prosecuted with remarkable economy; and the same is true of the
economy of the plant necessary to be maintained for rearing the fish. This
will be thoroughly appreciated by any person who has visited the state tront
farm at Paris during the past two years. We give in the appendix to this
report some testimony from citizens of tho state as to the success attained in
the planting of streams with trout, but this is only a small part of the
testimony that is constantly coming to the commissioners orally. The
growth of public opinion on this subject is worthy of consideration, as it
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gople of the gtate, for whom the work

is done, regarding it. 1t the planting of brook-trout in 8o ga:yt}:zc?}::éeiz

1;a.d be;n o failure, we certainly shotu\td }}?Ye llgrzzyr(ils (IJrfaate. theusame Jaot te
i1 almost every county of the state, if Inquiry 1 y

tgv‘ial{‘ g:: E1"ertnlf'rrle(1, t})lint it is & pronounced and apprecmtled euc‘c.:isz;“rie(l on by

The planting of brook-trout has l;e(in.the r{los;lpo};:sﬁ.{'tswomsuns o0 oy of

i 1t has been so successit in palpable , 3y o
‘(;i},‘glﬁ,gfsggtion, in which so many people are }nter(‘sl’,edi 131 soox;::\\?u;vl;;d:r);
geparated localities, and the benefits to mdxv1dgals }im( bee:: ::m”e un e
% . . 8 |

i that s permanent and decided impression & 1 A

souggscg’pix:?on f},)hroughout the state favorable to the colntln\tle.(:iocnulr)\;r‘?e?y

Ehese fish. This public opinion-is.justiﬁed %)y the agi\]\lay %oyn (;“r o e

t streams which have been made 80 WHX

rrzz‘t‘l?odt;?u-m?l it will be much increased and intensified when the work of

y ¢ )

egins to be realized. .
1827 ggicgffiae%ltion is asked to the following report of ttheOSieI:zix:)eéarg,
whi.(‘h gives & complete and definite showing of theue;xalc erp o e
thos‘e engaged in the fishing business around the shores ofI lf (l)ﬂv:ie)lr’e N ing
of the state (and also the same for the southern shoryg of Jﬁ e : ehgnd e
the work of artificial propagation of whitcfish. To fu ycm:hpe o ity
force of this report it should be remembered that five yeags ?g(t)iﬁcia{) s
of doing anything for the fisheries of the great Jakes by e what
was not admitted by one in five of the men who are gow (é nvince’ OY at its
they have witnessell for themselves. "lhg board ha 1'11(‘0 ho e85, and
Hispos) o undetake » somplote, NAUS) TG, "ot pubiic opinion
i ir investigation sole lon
ii;?nt;gt tt}i;elﬁshermengand fish dealers. The following is the

indicates the sober judgment of the p

SECRETARY’S REPORT.

To the State Board of Fish Commissioners: . ‘
GENTLEMEN,—In accordance with your i.nstructlons, I's_mrte(g {??hetrhiis‘ -?:i
day ;)f September. 1888, on a trip to invgsllgate tho,condmon ;.) : ‘;kes o
ﬁ;f\i11g. particularly with regard to whitefigh, on.the ghores of L
and Michigan, and beg Jeave to report as f0119ws. L rsted Toth a8 dealors
At Bay City I saw a number of Partnes. lmgely‘m D) e en Au e
and catchers, one of whon{; tz:ttid Wh::et?]s':::“ft a:n;rz:::z, e {11’0 o
ravelly Do v etter no h t st
;zgrsGl‘:lw‘lexl(gyﬂsll)flgtug“lm?at these points were 1}1}niformly ofwigogus:\zgé Yx?t:h[c?;v\
small fish having been taken. Ife thought the increase : h'tlﬁsh‘was o
i - of them thought the planting of white :
g;?paﬁ?itrzogn.thaﬁnsoa.b\l'le(ill t(}fe industry f%om total d'ESthtlonhaEd ct)l::t,k‘;::]};
roy er laws for their protection the supply of whxt.eﬁsh cm: (' L‘?ﬁéirﬂl el
festrt’)rcd while another said he was not at a.ll. sangunine thathaz ‘\vitfl i)roper
gation was a success. 1le was of the opinion, howev'exi;t (:)me A
Taws for protection, rigidly enforced, somne good mlgjE e oiting
lanting of whitefish fry. He was s@mng]y 1u_fav_or 01 a thag s
{)he catching and marketing of whitefish weighing les8

anefourth b erviewed said the catch of whitefish had been

The decrease Was, in their

At Alpena all the parties inb :
steadily decreasing for a number of years.
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opinion, due wholly to the depositing of saw-dust and refuse from the mills
in the waters of the lake. They all believe in artificial propagation and that
the present supply of whitefish is the result, largely, of the planting of white-
fish fry, but that no increase may be expected until the depositing of saw-dust
and refuse is stopped, and unless it is discontinued whitefish will run out
entirely.

At Cheboygan very little whitefishing is being done. Those with whom I
talked stated that from their knowledge of different points above and below
Cheboygan, the amount of whitefish being caught this season was largely in
excess of that of any previous season for a number of years, and that much
of the increase wag due to the work of the commission and the partial
enforcement of the present laws for protection. They believe the law is
faulty and in many instances works great hardships to the smaller fishermen.
many of whom have their all invested in one or two nets, which, to comply
with the law, must be abandoned for larger mesh nets. The relinquishwent
of their present nets is a loss they could not bear because they have no
means of procuring others.

At Mackinac Island, Mackinaw City and St. Ignace a number of fishermen
and dealers were seen.  The universal testimony is that there is an improve-
ment there in the whitefish catch; that the increased supply s due to
artificial propagation, and that with proper protection the planting of white-
fish fry would be a perfect success and the number of whitefish be largely
incressed. All favor aJaw prohibiting the catching and marketing of white-
fish weighing less than one and one-fourth pounds, and believe such a law
would control the destruction of small whitefish to a greater extent, with
less hardship to those engaged in fishing, than any other form of protection.
Many of those interviewed are enthusiastic in the belief that the work of the
Fish~ Commission is saving the whitefish industry, which would become
worthless if the natural form of reproduction was alone depended upon to
re-stock the waters.

Several firms were visited at Petoskey. The statements of all were that the
supply of whitefish was materially increased, the increase being due to
artificial propagation; that with reasonable protection in addition to the
work of re-stocking the waters the supply conld be increased indefinitely, and
one of the most important enterprises fostered by the stale restored and
maintained to the great bencfit of all the people.

The testimony of those interviewed at Traverse City is that not a large number
of whitefish ar¢ caught there. Refuse and sawdust from the mills has done
great damage, and wutil the depositing of it can be stopped very few white-
fish will be canght. Those with whom I talked could not say they believed
in artificial propagation of whitefisk because they did not see how the
resnlts would be determined, the water in which the fry ara deposited being
80 vast inextent. Ihey did, however, believe in the artificial propagation of
brook-trout because thousands could be seen in the bay that had come from
the Boardman river in which they had been planted by this commission.
They see no change in the quantity of whitefish caught from year to year.
The number is never large. )

The reports received at Manistee show a great searcity of whitefish, owing
to the fact that a large quantity of sawdust is deposited in the water there,
destroying or driving away the whitefish. The Fishermen believe in artificial
propagation, but do not believe that good results will follow planting there
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«while so much refuse is being put in the lake. At Ludington the reports

received correspond very nearly with those at Manistee. A small increase in
ermen believe that it

the number of whitefish has been noticed, and the ish

is due to planting, but do not believe much good can be accomplished until
the depositing of sawdust is stopped. Some of these fishermen are familiar
with the condition of whitefishing at Frankfort and the Manitou Islaad, and
say there has been & noticeable increase at these places; that the increase is
not large butencouraging, and the fishermen there believe the present supply
is the result of planting.

Those with whom I talked at Pentwater said there were mo whitefish
ihore worth mentioning. They cateh lake trout and sturgeon only, and have
o opinion as to artificial propagation. What they most desire is to be let
alone so far as laws for protection are concerned. They have no objection,
however, to having the result of planting thoroughly tested by putting any
anmber of fry in the lake there, but do not want any restriction placed upon
the time or manner of catching them.

At Montague, all the reports 1 received indicate that no kind of fishing is
good. Sheepheads, suckers, trout, and a few sturgeon, are the only kinds
caught. Whitefishing was once very good there; gawdust and refuse have
entirely destroyed it. It is the opinion of all with whom I talked, that
planting whitefish fry there will fail to be of benefit, so long as refuse from
the mills is deposited in the water.

Reports received at Muskegon and Grand ITaven show that there are no
whitefish there worth mentioning, the scarcity being due wholly to the
refuse from the mills. A few whitefish are caught and the fishermen belicve
them to have been planted by the commission. They have no doubt that
artificial propagation would be a success, if the fry are put into water
troe from sawdust and refuse.

At St. Joseph, I met a number of gentlemen very extensively engaged, in
catching and handling fshs they reported that in 1883 and 1884, quite &
large number of whitefish were canght. In 1883, a great rise in the river
and a heavy blow carried the refuse from the river into the lake, and in con-
gequence 1885 was a very poor year for whitefishing. In 1836 this refuse
began to disappear. Fishing improved and the present season it is very good,
with every prospect of still greater improvement. They report the lake there
tull of small whitefish, too emall to be taken with the legal mesh nets which
they use. All believe these smatl fish to be those planted by the commission,

and all are firn believers in artificial propagation. 1 found at St. Joseph
some men largely engaged in fishing at Frankfort. Trom them I learned
that whitefishing at Frankfort was very good ; not go good, however, as in
1884, 1885 and 1880. They say there are large numbers of small whitefish
in the lake at Frankfort and that a great many are caught in legal mesh
pound nets by lifting the nets quickly. "They are of the opinion that these
amall fish are planted fish, and they believe in artificial propagation.

The reports at South Haven correspond with those received at St. Joseph.
The fishermen believe in artificial propagation, and like those ab 5t Joseph

and Frankfort think the small whitelish in the lake in so grea abundauce
are planted fish. They report a large increase in
there, but on account of the size of mesh used not 8
former years. They think p
possible.

the number of whitefish
o many are caught as in
lanting should be continued and increased if
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I have also to report that after my return from Lake ichi
visited the southern shore of L:l.keyErie, stopping at fhrlli;al]‘((;ug?l(}llz’i:'i)”lg”?‘ !
Clevcla_nd, Sandusky and Toledo. The statements rcceive(yl at ever,' ‘1':((:)’
were alike and to the effect that the catch of whitefish this season/ig nIl)u‘c)lc
greatcr‘th'an in any year for fiftcen years; that about five years ago it \n;
the opinion of all engaged in whitefishing there that the supp! wil‘S
exhausted, that the lake was cleancd out, and whitefish in paying qlul-uzltiti(c
;vould not })e. caught on 'thut shore ngain. Whitefish fry were pl:u(lted iif
ﬁr"ge.qnautltxes every spring by the United States, Ohio, Pennsylmnia' and
ichigan Commissions and now whitefish are abundant. Iivery man witl
whom.I talked was positive and enthusiastic in the belief that the rest‘oratio y
gg \;rlhtu;[eﬁslll to the waters of the southern shore of Lake Erie is due entirell;
rtific : : i itefi l
commiss;gxns'propagatmn and the planting of whitefish fry by the different
A (;?lrgé:la:nfzgﬂil;so:f my votes of the interviews with the different fisher-
That at Tawas, Alabaster, Au Sable and Gravelly Point th i
fich in 1887 and 1888 excecded the amount caug]);t in an; ;ecatt(fﬂc:rotfh‘:hl;cs-t
ten years; that the‘gmn has been steady and is the result of artificial Fo -
agation. That at Thunder Bay, Alpena and up to Presque Isle while whi{)eﬁsgl
are decreasing in number, the present supply is beiieved to be due to plantin
z:ﬁélretllsoﬁutallée;nleu bel]lgg'eri;l artificial propagation without which the;' thingl;
be no whitefish at all. That at Cheboyga ’
:i:}s,o;hef ;vé;;é:eﬁsth}i c::)tc}t: has been steadily increusin};;g sriln:;dlSlSI;u::g nffll\s
1 of 1888 is the bes since 1885, and the increase is d ti
Mackinaw Gity, Mackinac Island and St. Ignace there has be:ﬁ ;(;g:?czgl?l% ai‘ll\ut
and more whitefish are caught now than for a number of previous yenrsg A’
%rea}t numbgr of small whitefish are seen there, and those engaged in. the
Iulsmdesls believe these to be the result of, planting, That at the Chenneaux
f:oa:rlll arge numbers of very small whitefish are taken, salted and sold fo‘r
bons“;)::r gso;::r;.r)llc; Onﬁ‘—lfl?llt:ril; (Izjen_ts I];[er pquFd, and ultimately reach the
. . That ¢ ois Blanc Island the i ‘h i
poor, two-thirds of those taken in the last three years hnvi::llgigi]:ef;tsll}:'ﬂ]ls
allmd sa{)ﬁe‘(} and sold as herring, or thrown away. The fishermen at t-l{(‘sé
gaa:]cte]s e.levolm artificial Rx'f)pagz}tion and that the small fish caught so abun-
o y are p anted fish. That in Lake Michigan above Point Au Chene
ifty miles above St. Ignace, there has been a steady increase for two or threc;
years, zmld th.e catch of whitefish in 1888 is unnsually good, and that artificial
pﬁopugatlou is the cause of the increased supply. ‘That at Mille Coquin Ba
there is a marked increase over former years and whitefishing in 1887 and 18§§
‘g{as kg_ood, and artificial propagation is considered a success. That fro;n
w};lgn;ntaowpl(z}llrt;g’igg F{ff(;(t)mtglllqllcr(ﬁs Villlage there is a decided gain due
. 1at st Skillagallee, Little Traverse, Grand Traverse BB
and the Beaver Islands there has been a gradual im r:)vemcnt i 1885,
%hixtfﬁshermen noticed the increage and attgibuted it tr?the plantirigng? \\lrg?t)ei
Ms h kry. At Frankfort an increase is also noticed. At Manistee, Lundington
Muskegon, Grand Haven, Ife.ntwuter and Montague, while whitefish are sEarcé
;:1 consequence of the depositing of refuse from saw mills, yet the fishermen be-
wzefxea;:;fzzlﬂE};l:;pag%tﬁog a;x%thacsp!'imt;ng wounld be a success if the water
) T . at at Free Soil whitefishing is
is due to planting. That on Lake Michigan, from éaugga%?l‘(i:ka?(()l gze Eggfg
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and Michigan City whitefish were scaice for some years, but gince July 1888
a great increase Tas been noticed in the number taken of good marketable

size. The presence of jmmense number of small whitefish in the lake has
also been noticed by all the fishermen, who consider it undeniable evidence of

the success of artificial propagation. And, finally, that the complete restora-
tion of whitefish to the waters of the southern shore of Lake Erie is proof,
positive and unquestioned, o i

¢ the wonderful success attending the planting of

whitefigh fry in fairly adequate numbers.
A comparison of the statemente made ab all points visited, with the records
has been done no whitefish are

of this office, shows that where no planting
tound or are found in such small quantities that fishing for them js unprofit-

able, and where comparatively little planting has veen done, whitefish 8re
found in paying quantities, while in Lake Erie, where large numbers of white-
fish fry have been put they are caught in great abundance and a lost industry
restored and made of great profit to those engaged in the business and of great
benefit to the consumer by reason of the decreased price of the fish.

Very respectfully,
GEO. D. MUSSEY, Secrelary.

Detroit, December 1, 1888.

D.-THE FISHERIES.

TERIR REGULATION AND LICENSE.
The necessity of having proper legislation for the protection of the
Industrial Fisheries still exists and i8 made more apparent every year.
All that our last two reports have contained on that subject, as to the
necessity as well a8 to the manner of regulation we cannot refrain from
urging upon the Legislature; with the single exception that for the enforce-
ment of such laws a8 the Legislature may enact, we think it would be far
more prudent to enlarge the powers of the present State Game and Fish
Warden by appropriate amendment to give him substantiaily the duties and
powers we have herotofore urged for an Inspector of Fisheries, instead of
eatablishing another and very similar office. The work of this board has
grown steadily and is all that it should be charged with. The duties of the
Game and Fish Warden are cuch that for the next four or five years at least
they will require his entire time. "Phe work of each bureal ig distinet #nd
can probably he carried on to better advantage to the state as at present
organized. "This independence of the two departments will not work to the
disadvantage of either. Such information as the State Warden acquires if
granted the extended powers which this board thinks he should have) a8
relates to any work conducted by the Wigh Commission, can be readily for-
nished by him to the commission and will be as available as if procured by
its own agents or employés. The additional powers which we think should
be conferred upon the State Warden are the inspection of fighing apparatus
and markets to prevent of punish the destruetion of anmartketable and
immature fish; the power of sceking and process for condemnation of unlawful
netg and other fishing applisnces; more adequate support of that department,
which wonld enable the State Warden to maintain at least two permanent
deputies charged with the special duty of looking after the industrial fisheries
and procuring reliable statistics of the fishing product. The salaries and
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gxepggflex: ogytl;igzgaut?e:ta]ssigned t((i) :'hork ‘11]')011 the industrial fisheries should
! ! ¢, an ey should have t i i
functions in every count ' 7 dori AR
y of the state borderin th t1 i
where the operations of such fishe i g e e a0l bl
e ries are conducted. The abl 11 i
gent efforts of the present State Ward e ramlts
) ! en to enforce the law, and ¢
accomplished in the present unsatisfact iti e T
oo mend him to th actory condition of the fishery laws of
e confidence of the Gov i
and well warrant the grantin T e et which
v g of more extended powers the i i
promise far more important and , e o ot the
ise ] permanent benefit to the fisheri
public interests involved in their i ion that a'“d .
m?l?}]ly approoiated by the peonle. preservation and extension than is com-
o Lhemmxz?gtle;;;lrteisl&tio‘? of lthe ﬁsh]eries and the enforcement of the same
e time hag undoubtedly come wi th
adopt a system of licensin ing i ; T e e ate
0 g the fishing industry In former report
hi . g we have
az;nt:}(]ieotllt that one 'of the conditions precedent to adopting !s)uch a ;‘ys]t'tmvn{;
(1istribu(,i()]fn(‘)!f)n\svt}f;‘tt(:gnh thatldthe state by its artificisl propagation and
i sh could restore the wasted fishi
ductiveness, even on th ! Iohing o e
tivene € _ the great’ waters of our bordering lak (
?:t;(ﬁlé)isons 1(11 that direction have been more than fulfilled. # In L(:lskl(‘. E:ilr
Opemtion:e t,(}),e z}t);ac;ng;xtwﬁﬁzern?qa as twcldl 195 the most destructive ﬁshinp;'
s ish has steadily grown since the ti tl
product of the hatcheries deposited t} ) i b
’ . es dej o there has had time to mature. The
bg::&t;:tr&t::? 2}1]1 Lail;e Trie, as appears above, has been the most pronounce):l
snpplementedy'h (tal efforts of the states of Ohio and Michigan have been
aupplemenie _szel%\:izrllj of tihe Igmted States Fish Commission and Canada
; : ag algo been most convincing beca i ive
The result o s in oporati cing because its extensive
ation longer than 1l
i 1 I g 1ose on any of the upper lakes.
plze;lli‘i;;or}tl,iswci);;;\ecafrt:')ml parts olfl L;tke Michigan, where tlnlelarti(;'m(i’:l
ling ha ied on regularly for five (5) X
convincing. The success attained is i Y o mticipn b
convinolng.  eient foree 0 red is precisely what we anticipated, and
remove every doubt from the mind :
fri:hgll:;r;enf, z:;:d others who have observed the results. A tvln.nccn:tts foofrn[ll(‘zi
cl;?imed (zh% lﬁlboard \‘vxll show that the state fishery anthoritics had not
claimen d;n: O;x'z:ii':)tel:‘itll:r}e 1;1 the wzlt)y of replenishing the fisheries that
y E ght in timoe to be done; but only that we are doi
:lr:g\ls%ktgn shol‘; beyond any question that the n’rﬁﬁcml methods m]crw?»tfognl)»%
the state s(;(lm't 1Bta.y the waste and the depletion of the fisheries in the
focalitle engz(;ie;(g, z:.::)lrgmk? a Qorllllwlete demonstration that would justify the
4 > extensively in such operations; in f: Jon & geale
e i o o the Tr ) perations; in act upon a scale
as product of the fisherics many i i T
e et to whi L wmany times in value. I'he
hat xte ‘hich the production of whitefi 1 fodd i
B Heitol by the anpe ritefish can be carried is
apacity of the great Iakes to furni
fish, means that the actual i ks Lo furmish B -
sh, o E value in money of the prod ¥
will yield annually can be reck i il B e ol i
3 G ckoned in the millions of dollar
this industry fostered b j s of dollars, and o e
y the state can by a ust system of li
cost of producing the annual sup 1 : e el s tho o
¢ A of young fish, as we 2Nse
m?ll‘xlll‘red by the state in regulatinlgptge iudyustl:?. e, s well s the expo
o ji(g)r(‘;(l:ge(t]sbof any license_system adopted by the legislature should in
wardengandnthiseBzy;}r)grttm;:pd l}y t}tx}e] Sfmte Treasarer between the State
: ¢ aking for the former all tl i i
o ) tak h 1o expenses incurred i
¢ inspection and regulation of the industrial fisheries, and the remnil(lde?
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£ the Fish Commission and used by it

ghould be placed to the credit o
o hatching and distribution of

exclusively in extending jts operations in th
whitefish to the great lakes.

111.—ARTIFICIAL PROPAGATION AND PLANTING.

1. —WIITEFISH.

The great importance of the commercial fisheries of Michigan, furnishing
employment as they do annually to a large number of men and requiring the
investment of large sums of money to conduct them, demands of those en-
gaged in the artificial propagation of fish, especial attention and the exercise
of every effort to restock exhausted waters. DBy s reference to the statistics
contained in the last biennial report of this board, it will be seen that the
amonnt of money annually brought into the State derived from the salo of
whitefish amounts to nearly or quite $1,000,000, as near as can he ascer-
tained, although we are salisfied, from the difficulty of collecting reliable
information on the subject, that this amount is considerably below the actual

amount realized.

1t is therefore of the first importance that the Michigan Commission in
the conduct of its work should give special attention to the restocking of
the great lakes and iheir connecting waters, which have been greatly depleted

by constant fishing without limitatiors a8 to the capture of small and
immature fish, since the settlement of the state.

It must be remembered that the improvements in the apparatus for taking
whitefish have been greatly multiplied in the last ten or fifteen years, and
that the destruction of the whitefish has more than kept pace in most local-
ities with the effort to restock the waters. 'The business of fishing previous
to the last decade was largely prosecuted with Mackinac boats and was carried
on near the shore, but the business has been go revolutionized by newer and
more destructive modes of capture, that the business a8 now conducted has
fallen into the hands of men of larger means, and the fishing is now prose-
cuted by the use and employment of steam craft, and much of the fishing is

done far from the shoro.
he destruction of the whitefish has been

As a consequence of this change t
quadrupled many times. The establishment of depots where fish may be
frozen and preserved for future use, has within the last few years offered a

temptation to those engaged in the business to prosecute their work during
almost every season of the year, when not rendered impracticable by storms
or other unfavorable conditions. Very many localities formerly known as
good whitefish fishing grounds have by the multiplication of methods of
capture been fished to death and now make but peor return, it any, to the
{ishermen, while many other grounds have been wholly;abandoned because of
their unproductiveness.

The vast extent of lake coast of the state causes it to gtand first among the
gtates bordering on the great lakes in the importance of her whitefish fishing
industry, and the demands upoun the Michigan Fish Commission for the

reasons above referred to have been so imperative, and the product of the
irectly and indirectly in

t to enlarge to the fullest

fisheries has been so profitable to those interested d
them that every effort has been exerted upon our par
extent the possibilities of artificial propagation.

oo
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With an extent of coast of lake i i
] t f and river covering 2,000 miles, i
imagined that the impression made b o o o oo
{ y the commissio i g
dufztt.lve wgters, for the first few years of its existence wn;s1 tlrrilﬁriflsgtor”flganl:"pmd.
;;sn:m;v;;s y Ia.ck.of.frineans, methods and experience, the resul'b of its r::;fk
y was insignificant as compared with the present output. Artificial
propagation of fishes was then a new and in a large measure an untlrciml
i;)({epernlnen(t1 as to practical results, and comparatively small quanéities of fer(
w},r"z }f)i;;lceh énh!,he great lakes up to the time of the completion of the ue\.z
wh'lteﬁsh : ching station at Detroit in the year 183, and the erection of th
be;ne gsrea:];tl'on at Pletosléey in the same year. Since 1883 the work hn:
increased and with the number of fry: i ‘
. y annuall t
;vlzlmtte}:': (:fa:lelfsgreat lakis the];esults of these plants mnst soon {)é’;a:}?ft:st“;:
, as recent results have shown its snccess in Lak i
] ' 88 ake Erie.
, Prior (cio t,}11881 the method for hatching whitefish was by ”t?m use of
“:ljif:,dan \ e work that could be done in this manner was necessaril
m.”.e a;; o output, for the reason that it required one employé to e‘ve v
u]t 1ont9 eggs thus cared for. Butin 1881 the introduction of)the ()harsy
;ag;n:h:;o}fa{ ;aptlrelfy revolutionized the methods theretofore employed 'm((l’
atching of very much larger quantities practicable wi inim!
amount of cost. By this device economy i B aiam antil o,
Y y in labor has been gained i
:;]ti};et;ihsieeuglgog:legg of tlw;) mer;1 ;luring the hatching segasone, 133%2)0“336
cared for, while the same number of e us
th; old method ‘would have required the attention of at I%a:tfg%gob%etrhsir:‘sse o
then 1nq;1;n]3g into the results of the efforts made to restore the waters of
th bgrea lakes to & condition where profitable fishing may be done ‘it must
wﬂte(;xs'neev;ly mind .that wdhlle large numbers of {ry have been put’into ttllfe
year in good condition, they must necessaril i
I ! 3 *cessa run tl
i(l)]sss;:'ron(; predac}ous fishes and other natural enemics, an):l l:hlat )tienlzl;sgf
porti;lrllewilllnl't'hmt manner must cut a large figure in determining what wlrotj
portior licat'“e fo reach the spawning age. Increased facilities of capt}we
the 0 f_%)h ion of nets, the smaliness of the mesh of nete used by which tl’,
o m: a‘re t:(liken for .marl.(et before coming to the age of maturit ;vhc:e
theyres“);trsu;())rfo au:,g stthell:' kmtlE m]ro all elements which very matcriwl]};f qf‘fcc(z
: -stocking of the waters. It may be su & in thi
co:nectlg.n that the enforcement of wholesome and prc):per reglgﬁszits:}s li'l;rtt);ls
glri s;al:‘va ltl)n of the smaller ﬁ§11 which are of little or no value in the mark lte
hasga r:vge}}t otccu'py' tgleﬂl‘]ltiel.ltloll of the law-making body, and that the‘St;té
o insis ab its ciforts to re-populate ti : l
counteracted by improper and nnreasonablegngdes of c:;)t::;f:rs shall not be

2.,— BROOK-TROUT.

The hatch of brook-trout at the Pari ion i
- is Station in the wint i

18?[‘75 Wf;zs :he largest in the experience of the commission ?Igi:zﬁatsgir::f of
Jlmm:,ryrls5 eigsgg'?wer{,‘;:kﬁr; (g:t. 4, 1886, and the egg-taking continued until
January 10, 188 o ger proportion were taken as usual during the
Or"]ihe&ﬁrst eggs of season 1886-87, hatched on the Gth day of December, 1886
on yh very few, and those of the eggs first taken in the early days of'OLcLo.
Jm;n owe]a;er, hatched so early as December; the overseer’s report o£

ary 15, 1887, shows that up to that time ounly 80,000 were outpof the
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i i til April 15, 1887. This.ls‘pro.bably the
S e 'h?itg}fl]i?lilli)z.?,itézutfatu}?as beerr)l experienced at Paris Station, lz;allinrg
e Mg than required in the following year. when aboutlon:'- "
B e e handled. The first trout were shipped oub for p 'af?l mtit—,al
Betransy ;iere]SB’? an(i the last shipmenb was ma.fle May 24’[‘1 ne;]mber
Fehmaryf b, k-tr’out eggs taken this season was 1,310,500. : )ef b
o Female t,ro'o ed was 3.460, giving an average for each femn; 1)40 1;\le§
% femﬂle? , ntI;lI;re W‘era ;ﬂ)out 7,600 trout in the stook.punds, 140 o ates
A e tl!I}e les, over two years old. This average yield of eggs}miq ite
!lmg 355:1}3(28 ::;:?Hly’ acconnted for by the great ;)mmber of young fish1mn
s, The ! anted was 1,090,00
P e Uleftomz; r“lll?:]igzrt[r,nleq?r;l?:ibatiou’of this year was aboub !se'n'?er (;BI::{;;
P Toss an oung fish while being carried till the unblhlca 84 i

2 e s 0bn uyt sevon per cent., or total loss from the eggs ane younc;,:;)\myt
e e o St "I‘his is a very good average, partlcularly wlhetn‘} a'c‘: unt
?:’::\telly(&ezlf:créwded condition of the trg“%“;’f?‘d]]tt;a)i’:.in I‘rllmmlu);n\(lmgng o
eari ing, the greatest dihica :
the roe )‘Ollllllg ‘;,rc(iluet;lf(?;yr.’lm'}‘tl‘l:g;lmbilgical sac of the brook-trou %——ltllxa:sggts);
e i f 1 {he sustenance of the fish during its period of he pt,‘le poss
T “atur?\cfvy in proportion to the size of the l.)ody, so that ford 180 fret

ks the fish is ‘scnrcely able to keep himself afloat In the water, m;) ttgm e
e eater po its time resting on the gravel, or wiro soreent 0

tlﬁ: %::;ter'lg);;hh‘:\ftclhing fish consequently require ‘much more room than the

i ¥ fish
The capreity of & hat&hery is predx_cated upon the nsl(l)rr(llt;e;o‘fg;)tug% fah
iRt on pe safely carried to the planting age—30 to By A
o bcan f oggs that can be carried through the period of 130;1}16 oi;lt by
ll:}l'::cherlo%'?g%he old batchery st Il’a.ritsh waswc:;)wf:db;)iay:)v:ather g)r o
nveni ' ere Wi (
o ent to 1 o :r?:ertgi)id El?:;::;?!?gf fish, and the ratio of loss was less ftht%r;
%}Ccldent o R owing largely to the experience and watchfulnei;s ofmm
B ronar Zlea}rx?’ assistants. 'The averago temperature of the wa e{l ¢
Ostober & Il\i ;ch 5 was 37°. They were distributed to the f(;3 ow.n:]g
chbler 4u?t,ies{" Allegan, Alcona, Antrim, Arenac, I}i?‘ax;ry, F(::;I;Illeet’
na.me{h coC'tlhou;‘n Cass, Charlevoix, Cheboygan,.Clare, la mlli ‘;mazoo,
Gomnece G‘l dwin, Grand 'Traverse, Ingham, Tounia, Isabells, a.O kla,nd’
(}?{ix‘l‘isnzta Igent, ’Lake, Lapeer, Lenawga, _Livin;z,ss:oréia?fa:ﬁ;it,::,ass:e Vm;
; 7 mon, Saginaw, 56 , Shis X
Ocmna‘WO:}C:EZ::;‘?t%{’l:;r’le.nolic?t{?iorty—four counties. The numb;)rfis%n:&;:f
Bluretml t?eing about one hundred and seventy. In gtream‘? 0 hz:“%n t,hg,i’;
By g(ﬁve to seven miles and upwards in length, experience 1zlls 8 o e
tho & t results are obtained by making plants on two or t res:}h. coesie
be \r‘/?'sth n abundsnt supply of fish there is no reason why 1: hou'e
ii){;rls)'e donle 8‘In a river like the Boardman or Jo;dau f;e%;elx;t;gayr;us::b:r "
. sapable of supporting a ve 4
:eollntﬂii’da:v?rlloisfetigef:r:; s’::;p?;l)of the fish Ir:{\ould\ be1 tﬁmpg)gxr‘;ly :sv:;t;;xgeé
hore i i ange into the lakes below,
fl:rlilecfvenlls :: ggpo‘sil;l::yp{:;:yheo? islflot)(()l rwilgl bo found, and a large growth

attained.
In the fall and early

f September
igtrl; dlﬂgsg. TI;w high’est number taken on any oné da

—is large and

winter of 1887, the first trout eggs were taken on the

i i {] the 11th day of Jan-
and the yield continued until my th doy o6, on

N e e
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November 2. The first fish hatched on the 12th day of December, and by
the 28th day of March all were out. The total number of eggs laid down
that season was 1,952.000. The total number of fish planted was 1,639,000,
showing a loss of only 16 95 which marks it at the most successful hatch
over made by the commiseion. This was attributed to the fact that if was
the first season of the new hatchery (a full account of which is given below
under the appropriate head) and the young fish were afforded ample room.
The loss in young fish after the hatching, and while they were being carried
until they were old enough for planting, which is far the most critical period
in the young trout’s life, was remarkably small.

Planting wag begun on the 26th day of February, and finished on the 14th
day of April. The handling of so large a number of trout impressed most
strongly upon the board the immediate necessity of a car properly con-
structed and equipped for the safe, convenient and economical shippivg of
our trout, as well as other fish.

The number of brook-trout in the ponds in Janunary, 1888, over two years
old was 10,000; the number of females stripped was 4.817, gshowing an aver-
age yield of 405.231 for each female. The number of males was 5,183. The
increase in average yield of eggs to each female, over the average yield of
1886 was 26.471. DBetween Mayand November, 1887, 3,906 brook-trout of
various sizes, mainly two and three years old, were caught in the wild ponds
and creeks on the state property, and were distributed to the stock-ponds.
This is quite satisfactory evidence that our stock fish will receive quite large
additions each year from’ these sources, and that we shall not be entirely

_dependent upon the rearing of young fish for that purpose in the nursery
races and in the ponds.

In December we sent 25,000 brook-trout eggs to the Hatching Station of
the United States Pish Commission at Northville, Wayne county, in exchange
for the same number of eggs of brook-trout delivered by them on 16th
February following. This exchange is for the purpose of introducing new
blood. For that purpose the fish hatched from the eggs then exchanged will
be kept and reared at Paris for breeding.

The young brook-trout of this season, the spring of 1888, were distributed
to th.e following named counties: Allegan, Alpens, Antrim, Branch, Barry,

talhoun, Clare, Cheboygan, Cass, Clinton, Charlevoix, Crawford, Eaton,
Emmet, Genesee, Grand Traverse, Hillsdale, Ionia, Ingham, Iosco, Isabella,
Jackson, Kent, Kalamazoo, Kalkaska, Livingston, Lenawce, Lake, Lapeer,
Mecosta, Moutcalm, Macomb, Mason, Manistee, Muskegon, Marquette,
Newaygo, Ottawa, Osceola, Oakland, Ogemaw, Saginaw, Van Buren, Wexford,
Washtenaw. In all 46 counties. ‘Uhe number of streams in which plants
wore reported this year was 244, The number of persons supplied with trout
on regular application was 162. The Jordan, the Cedar, the Boyne, the
Boardman rivers and Carp lake, and two brooks in Mecosta county were
planted by direction of the Board.

The number of streams planted was 106, in 1886, on 77 applications;
in 1887, 163 streams were planted on 118 applications. The increasing

“number of applications from so many citizens is some indication of the

appreciation on the part of the people of the state of the work of fish-culture.
In considering the number of applications one must not fall into the errov of
supposing that each application represents only the applicant, for in nearly
every case he represents a community. Often the applications are filed by a
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or for the purpose of gecuring something of

number of citizens joining togeth Tpose of B b,

i . frequently applica | )
COIXm&T;;ﬂ::;git tg(z)o::iatnoytfhe ;?rintersy’ hands reports from the Paris Station
8

X been taken from the stock-
cer 2,500,000 brook-trout eggs have :
o t‘}()182’; 2;:;,“&@ estimate promises to make the total this E?a;;sti)n (;itlt?:g
ﬁSh(;ha; 850,000. 'This more thau makes good the anticipation of the p
reach 2,850,000.

years.
3.—LAKE, OR SALMON, TROUT.

: i rations with the salmon trout had
- announcqt} l;s%:;d‘:;,t ;:rll?;ti)e(::l;%se other work seemed mor: urgentﬁ
hr'g temlp(;{xancz)mpletion of new hatchery at Paris, 'there. was no fnotl,‘hga,t,
e un{d ?nin the troughs for handling any; bui mainly in 1or( er hat
e el {00 aminations of inland lakes we might learn as definitely as po st
e ;)iiel‘:een the results of planting them in 1884 ﬂ.l'ld 1885 in sou‘le ;m o
ple w'hﬂtl ?( And. also, because the examination of inland 1akesf )al non
;)r;toecrclg;eg fi? enoug.h to enable the board}:o decide ;val(];?ltitirggr?;)reﬁginéaa?l] on
e v Now
trc')ut.coul]d Ee “:e({): i:ﬁ?gggfg ltlleyfli'esi‘ravlﬁlefl The examination thus .ﬁ;)r has
t}}:losvlellneat ;lr:{)ez of lakes in the southern part ffbt}',]le s;zt:]svgl::fc thzl;(:-
, ing the lake trout, both ;
u"d()lllhfi;]ltyllxzvsélrn?)ggtf;iet:f ;ﬁzr:?;ter, and the existence in them of herring,
svehpit:;x }?m the 'great lakes constitute a large share of their food.

4.-——WALL EYED PIKE.

: i its edible
i ll-eved pike, by reason of its edil
oo theIt’,W;,‘nter); largely’into the food consulr(n;‘);tlg)ln
f the people, and forms quite a percentage of the value of th: ::1:"0; athg
? | fpthe state. It isa spring spawner, and like all sprm]%‘ p fer’t,iliz-
pori (()1 required for the hatching of the fry after the egg-t; dlu% or ot
Fg cgss requires & much shorter time than is nee cf tlor e
ls[;éw}:\;(;e The average time required for th% hat;in:]\g o wh]i(fe wi};,ha ier
ilizati i 1l.eved pike is from 17 to 23 or ays, b

§?\ll'{‘l‘[)z'ilvtle?:r:l$(;v:lle zvhite};ish, this time extends over a period from 100 to
13%}(}:‘-);:;“'03’8(1 pike begins to run in our rivers in May an};i JS“tn%l:?:y;ﬁg
some\ih;t with locality, and are most l.argely taken in :;en b falr and

Saginaw rivers and bay. The larger portion of the eggs la. 1itiez
1i§si0u have been obtained from one or the other of th‘cla.se chawall..e ol piko
" Much greater difficulty is experienced'wn'th the handling (: " ncyto pike
s because of their being extremely viscid and having a .en]etiozl o caxe
?)%gmass together, which can only be overcome (l;y ma;xlnpu zrcentago he

b . o p

n gatherer, DBecause of th‘ls tendency th {
?r}r)li)rriz)rrmtoi:ms pia‘s-xwmug;h lower than is axperleglced fthh t{)}?e wlglé.ef:::ﬂ:n(’(}
K- that in handling a given number ol eggB b ulu of
pmo\il:&l;it(;:ois vzry largely in favor of the last two meutuﬁled Yiarl?&e?s
lfr\ri}:)thger and gerious difficulty with the hatching of thg'lwqt -eyeelzm glmost
encountereﬂ immediately after the fryis hatched, smlcll whi zlasea]mo“ oy

incredible, it is a fact that they prey upon each other, an

Among comm
qualities, ranks among the first.
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time during this period of the operations it can be observed with the naked
eye that each individual is trying to swallow his fellow and large numbers
are lost in this way. This can only be overcome by making the plants at the
earliest possible time consistent with safety after they are hatched.

While the work of hatching the wall-eyed pike has not been conducted for
a sufficient length of time to warrant much return of evidence of the success
of stocking the waters, yet we have been furnished with quite a number of
evidences of succesg in this direction, and we look for their successful intro-
duction into the inland lakes of the state, where they will constitute a large
item of food. The board is receiving many applications for this fish, and
steps are being taken to supply the demand as rapidly as possible.

The spawning period of the wall-eyed pike following as it does very soon
after the completion of the plants of whitefish and brook-trout, permits the
employment of the regular force so far a8 required in the carrying on of this
work, and as the period from the season of egg-taking to the time of planting
is comparatively short, covering only about two months, this work is usnally
completed by the first week in July.

The eggs of the wall-eyed pike are considerably smaller than those of the
whitefish., An actual count of these eggs was made in the spring of 1888
and resulted as follows:

Number of eggs to the square inch, 2,197,

Number of eggs to the quart, 152,292,

Average number of eggs to a jar, 304,583,

The above figures were ascertained by actnal count and can be relied on
for accuracy.

In the spring of 1887 the egg-taking operations were conducted at Bay
City, and the eggs were taken to Petoskey and hatched in the Chase jar at
that station. The total number of eggs taken was 6,000,000 and the total
number of fish planted was 3,280,000.

The fry were distributed in the counties of Branch, Eaton, Hillsdale,
Kent, Kalamazoo, Lenawee, Kmmet, St. Joseph, Wexford, Washtenaw and
Osceola.

In the spring of 1888 the spawn was gathered at Linwood, on Saginaw bay,
and at Port Huron, on the St. Clair river, and were shipped to the Detroit
station. where they were hatched and from which point they were distributed.

The total number of eggs taken was 24,000,000. Of this number there
were hatched and distributed 11,492,000 in the counties of Branch, Cass,
Calhoun, Clare, Cheboygan, (lenesee, Hillsdale, Ionia, Ingham, Jackson,
Kalamazoo, Livingston, Lenawee, Macomb, Montcalm, Oakland and St.
Jogeph.

It will be observed that the percentage of loss was very high, although we
believe that the percentage hatched is as high as that reached by any other
commission in handling these eggs. Thereasonsfor thisloss have been above
stated and need not be referred to again.

Very much difficulty is experienced in obtaining the spawn of these fish, as
they are somewhat erratic in their spawning habits and it is impossible, owing
to the shortness of the season, to always be upon the ground at the right time.
It very frequently happens that the fish in Saginaw Bay and river spawn from
one to three weeks earlier than the fish in the St. Clair river, although the
latter stream is considerably further to the south. In the spring of 1888 the
force was first sent to Saginaw Bay, but it was soon learned that the fish at

3
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that point had alrendy spawned and the force was transferred to the St.
Clair river and Lake Huron.

Tabulated statements of the plants of the wall-eyed pike can b

the appendix.
It should be gtated here th

e found in

at owing to an accident to the water works at

Petoskey in May, 1887, whereby the water supplying the house was interfered
with, the eggs were very badly injured, and undoubtedly the percentage of

guccess Was considerably diminished for this reason.

5,—CARY.

ur last report, but

noreasing demand for earp gince 0
¢ might have been

There has been an i
nearly all orders have been filled, and this year many moT
furnished on application.

The time since the carp was introduced in this
thab but little can be gaid as to the ultimate resu
variety asa food fish, for with the present generous
much better native fish, the question of the value o

solution in the future; but the time is coming whe
of food for our better fish, notably the plack bass, may find it golution in

the wonderfully iof the carp. The quantity of fish that any
given ares of wa t to a great degree depend upon the

quality and amount of food that the fish can find therein, and the time may

come when to supply fish for the food of other fish may become an important
art of the work of the commissions as is the p

resent of fish in new and
depleted waters; and in such an event the carp may comse to assume a Very
jmportant place in fish culture in America.

gtate has been 80 limited,
1t of the cultivation of this
supply of our undoubtedly
£ the carp will wait for its
1 the question of & gupply

6.—BLACK BABS.

Distribution of Bass.

of the state are naturally well gtocked with the
hich stands without rival aga game and food fish,
to their habits are either now depleted of this

variety, or in the original distribution by nature, Mever chanced to be stocked
with them. The board has Jong had in contemplation the stocking of these
waters with this valuable fish, but for lack of means by which they might be

transported they have never been able to accomplish such restocking. The
black baes is 80 radically different from almost all of the other fresh-water
fishes in its spawning its ova and fry, that

habit and in i
the percentage of loss of eggs cast in the natural way an
hatched is very much smaller than with most of tho fish of our northern
waters. 1t isa well established fact that the parent fish hover about the
gpawning bed constantly, from the time the eggs are cast, until the fry has
been hatohed and are in meagure able to take care of thems

largely account for the presence of this fish in nearly all our
and sireams, and for its wide distribution over the greater par

States.
For the reasons above stated these fish have never been arti
other than for the purposé of experiment, an

Many of the inland lakes
gmall-mouthed black bass, W
while other lakes well adapted

olves. This will
fresh-water lakes
t of the United

ficially propagated,
d it has been found that better
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regults can be reached b i
Tings or tw y making the distribution of :
on during :)hzes;;t:]ds’ug(:nn;rone (;mftelrl to another. Thyizu:grlfsvz’llellﬁher T ied
command of the board en blt'm all of overy yoar, the new car o at ihe
is desirable abling us to reach ever, now at the
i3 deairable and advantageous to make Hietrivntions ot i o Commero it
have been necessarily sr(:llslt.ll“;g?n e HSW car was received th: ltiistgl‘)mz'g >
has demonstrated b 8 year, but the little i uttons
: d doubt ti exporienco we havo |
temperature of the C:YOU 1at the fish can be held i o had
. . 7 80 reduced that wi 1eld in cans and t}
carried from any point i ichi ab without a chan f o
point in Michi & ange of water bass may b
part of the union, it gan to San Francisco or a ay b
i , if necessary. Below wil : ny other remote
m;)tr:“:hf:lllz?;ﬁ 1?82, in the distribution of ]blla?l)(pgigsm detail the work done
0 o
station, with six :ms:i};temtber Mr. A. W. Marks, the overseer of ti i
cotnty, to commonce t?xg tsz;,kl'dt Pagxs with the car for }d}dwardsburlge Detéow
bass. “Theg arrived ing and distribution of th ) s
; t Edwardsh e small mouthed bl:
the car and establi ¥ sburg, near Baglo lak i ot
shed a camp at th Lag e, at 3 A. M., side-track
needed for distribution p at that point and proceed ’ cked
. " "The fishi procee ed to take the fis!
seine, the men wading int ng was done with a small m e Lsh
the seine was drawn g into the lake and drawing the sei osquito-bar
R , the fish we 8 seine near shore. ~Aft
variod from & ro removed and pl i . or
propared ;:)1 r(:z(;it\?e ?};:e%s(;lr lf)opr inches in lengthl.) a%gait;lsc;i‘(glesiyef'rhebﬁm
the top, which could ; being made of dry-goods b i pre veen
) X bo opened and y-goods boxes with a lid u
wire screen at each end, allowi ud closed at pleasure, and havi fne
' , . ; » fine
proventing the fish from o wing fre'e‘ circulation of the water in th  hor
‘& sufficient number had b scaping. ‘The fish were held in th & an-d
a sufiiont numbor | ad beeu procured for shipment, wh ese crates until
placed in the shippi b, when they were removed
re?lt'llfetgar‘; t;::k]e‘?i to point of destin:t;tl)rr,lpmg cans in the lockers of the ca.erL
eft Fdwardsburg wi " y
b g with first shi 5
ags on September 18, and they were distri}i::llfendt ;)sf ?(flgoivmall-mouthed black
8:

G September 18— :
ass county, Cassopolis, Stone Lake..
........................... 5

Cass county, Marcellus, Fish Lake
g;l]?:llls:lzzg;ggntﬁ, Scotts, Scott’s mill .])—o-r{(i:: ----------------------- 20
oun ity B Grok, g Lake. -+~ L 111111 200
‘I;}::Ic():()::ounty, Bellevue, to D. Hart....__ e .
ok tl county, Jackson, to Geo. K. Beeb(;__: ------------------------ %
September 20— o 7—
§le}(sdﬂle county, Bawbeese Lake._.__. - O
ackson county, Brooklyn, Clark’s L:Lk.e ---------------------------- e
.................... 50

The car then returned
' to Edwardsb
afternoon of the ¢ o dsburg, September 21
crates in the latef zic;tt::i:gxl;ndw e Tin aras ki’“ait"éltﬁé T in the
the car. Another rea as broken and everythi e
. for rev rything was removed
fish having moved intson noval was the lateness of ved to
" o the deeper " 88 of the season, the
with the net. The “ Atti per water, where it was i i ’ young
. tikumaig A mpossible to take the
P. M., for Petoskey, vi aig ” left Edwardsbur ¢ them
S g September 24, at 1: ¢
bass tak y, via. Detroit, with the remai ,at 1:30
aken after the first plant, 900. The car ?vx:;i:gn(;:fbothse?x?:] o '}chmk
1t, as it was
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desired to store the boats, camp equipage, et at the Detroit station for the
coming year- The plants made upon this trip were a8 follows:

September 24— .
St. Joseph county, COIOD . o ae e e mmmmmmmmm T ... 200
September 25—
Branch county, Coldwater, Coldwater LAKO o amn e mmm T 100
Branch county. QUUNGY « e e oo s mmmm mmee T T 50
September 26—
Oakland county, Birmingham, to Chas. D. Place_ ..o -ome-nmrmmm=777 25
Oakland county, Lakeview Lake. ..o cooeommsimmom o7 o e...2 100
Genesee county. Fenton.....------- [ - 50
Kent county, e B P P it 26
September 27—
150

Charlevoix county, Clarion, Bear Lake. ... sooommm-nemommmm7m "
Emmet county, {evering, Douglass LaKe. v camm e T 150

These fish wero taken from the lake at Edwardsburg at 8 o’clock A. M.
September 23, were taken to the car in caps, each can containing about 150
fish. After being received at the car the gsh were divided, about 25 fish
being put into each can. The time occupied in making these arrangements
wasg up to noon of that day. At this time the temperature of the water in
the cans was 60 degrees, and the temperature of the air was 80 degrees-
After being divided in the cans, the cans were placed in the lockers of the
car and broken ice was packed around the cans, this work being finished at
19:30 P. M. At3 P M. the temperature of the water had fallen 12 degrees
and was gradually lowered until it reached 40 degrees, which was the lowest
point indicated by the thermometer at any time during the trip.

The smaller fish were carried successfully and without loss. AR experi-
ment was made with larger bass, which was not 80 guccessful. Thirty-
four bass weighing frout & quarter of & pound to half a pound each, were
placed in the car, but they commenced dying on the night of the 24th, and
when the car reached Detroit on the morning of the 26th they were all dead.
This failure to carry the larger figh is attributable to the fact that for lack
of room they were much crowded in the cans. There i8 1o question that
with one or two fish placed in each can the larger fish can be transported

with equal success.

The fish were carried without change of water, some of them being in the
cans four days, being taken from the lake on the 23d, and not planted wntil
the 27th. All the young fish were in good condition on leaving the car.

The examination of waters, which hag been conducted by the commission
for the last three years, shows out of 154 lakes examined, about 20 contained
small-mouthed pack bass and about 130 contained none at all, the most of
which are well adapted to the habits of these fish. We are of the opinion
that the distribution of the small-mou hed black bass in the waters of the
different parts of the state will meet with general approval of the pdople

and will greatly popularize the work of the commission.

7, —GRAYLING.

the Iast biennial report will show that measures were taken

A reference to
886-7 to successfully hatch and attificially propagate the

by the board in 1
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grayling. All former experi i is di
graying. Al former xperiments in this direction had resalted i i
which was la gely owing to the fact that the grayling will Ixilotfmsltl;f(li
In ord is di
hon crei‘r{ ig)not\;:a;c:tr:f this difficulty nearly 400 feet of stream on ti
e e mert of 1 e property at Paris was set apart for an e
i, dohis part hle stream was left almost in & state of n tEXperlmen_tal
boing done ¢ uynder gle:té was demanded to confine the fish with}i‘n“trlf] nlf{th.mg
oo believe ] circumstances, the conditi i I
Wou]ds Shb:;ng é?ile:s?tl' lartgely from restraint, that :g}:h%e;;% szrfavora.ble e
jikhey positiou to spawn, when they could be remoged :ﬁzs?l]wﬂc:eg
In August, 1887, an e iti v
August, y xpedition was "’ i
A : xpe as ‘organized to the
bt rjv2: tr:,‘:;él:::(;x}‘]oez:a_r;\q) Wa.ds gstablished and a su‘&i:‘i,eexs)tt ‘;:;2:11 o e
the 13 b ock veeded for the pond. A ¢ ont b
oty I?;(}nfr(z;:dthls g}lfnber there were selecI::ed and sl;ctlll;ttgof(’) B v
ek watclgmd g(l)lxg ition. :&s .the .spawning season approwcﬂfx“? SEniyive
closely th:;t t);is " gave no l;lldlcutlon of spawning wha,t(w('cr * 'l‘tllqmy el
: *ioriment ha k g 2ver. e result
th%propagutmn g, g resulted in another chapter of failure in
on ¢ ion it we i
expe};imenntnslllxrlltda,:lo?hlt wag deemed advisable by the board to mak
RS anrtl e same general plan. Accordingl Hlt} o 106 of
Mg I;Ianistyee r(;vé:r f?rrce was sent to the same place ui;,onozlh e
it aod b shont . The weather was very unfavorable e
daye” stay, of thellll onl;a-half of the number of grayling were (zwll(ng 'to hOI}Vy
dare weré of fulm er taken the year before. From tt numbor taken
foro s essfully transported to Paris, 66 adnlt ing nun}ber taken
Weit}]nt? hoalthy condition. 3 ult grayling, which arrived
hese fish and those already in the pond, we shall conduct tl
he experi-

ment for another year, we trust with better results, although t}
! Y y We t y ouch e encourage
ment is not great. 1 ) l :

8.—LOCH LEVEN TROUT—THE TROUT OF THE SCOTCIl LAKES.

By the courtes i
¢ y of the United State issi
W i b 8 Commissi i 7 i
Lockei::‘;’:g tdtl)(r)lutI)«;scember 21, 1887, a consignm:rllltero(;f l?f)};)Oand R
ok o bateh in; ronhthe Cold Spring hatchery, Long Is’] d O o
D e e e }‘))(;rgt:n tbyht;lgthnited States Fish Commisas!ilor.\ B
6 o hatch out. Duri i i ;
e o h uring incub:
p]a,ntedoo;x :hloss of about 34 per cent. Theg s;rcvu' o bt . were
anted on the 24th day of May in Toreh Lake trore, about 9,000, wero
L Leven trout in its nativ i
o Rt n i ative waters is not
e game fish, and if it proves practicableoto thlgb?ﬁfltlglil: soo'd’t Vi
ariety in

gome of our colder i i .
food fishes. interior lakes, will prove a great addition to our list of

February

9. — KE
LAND LOCKED, OR SCHOODIC, SBALMON.

The efforts of the c isgi
g of ommisgion o prosecute the experi imatizi
tho fres bv;atﬁlrissalmon in Michigan waters has coxftiilll;ne?intd()f gcchmatlz'mg
ettt formx:r;)::;.or:s te“_';:mest;ly ag opportunities wou]gnll)leg th: tHXO
. T s ¢ rmit. 8
zplain ) ggs of the land
given to us by the United States Oommissionernof lIf"icsiei:gl;‘l?sl}:;l%ve fbeen
i ries from
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the proceeds of & joint operation of that commission and some of the New
England States, conducted at Grand Lake Stream, in the State of Maine.
The proportion of the product of eggs from thab station is not very large,
and Michigan has been treated very gencrously by the United States Com-
mission in making the distribution of its share of them.

There was received at the Paris station a shipment of schoodic salmon

eggs on the 14th day of March, 1887, nwnbering 25,000. While the number
seams small for our purpose, wo were nevertheless thankful to receive them.
The date at which they were received was somewhat later than usual, and
on opening the package somo of the eggs were found to have hatched.
There were 247 dead eggs picked off on {he arrival of the box. It may be .
remembered by former readers of the reports that the schoodic salmon eggs
received from Grand Lake Stream are taken in October, or November, carried
in troughs until the latter part of Webruary, or first of March, and then, after
the percentago of bad eggs has worked off and the cggs aré nearly ready to
hateh out, they are packed in a skillful manner and shipped to their various
destivations. By April 13 the galmon eggs were all hatched. The umbilical
sac wag gone from the young galmon on May 14, and on the 19th they were
planted. The total loss on this lot of cggs was 1,364, 247 being found dead
on opening the package and 1,364 only were lost in the final process of incu-
bation and in carrying the young fish antil ready for being planted, the loss
being a little over G4 per cent. The temperature of the water used in
hatching was 40° Fah. The young salmon were principally planted in
Torch Lake and its tributaries. Torch Lake was selected for the experiment
on account of it8 depth, temperature, the purity of its water, and the
exigtence there of other 6ish of similar feeding habits, which indicated the
presence of proper f00d for the young and for the growing salmon. Torch
1,ake is about 18 miles long and from one-half mile to one mile wide, almost
entirely fed by gprings and las very bright, clear water. The ultimate pur-
pose in introducing the gchoodic salmon is to make the attempt to establish
them in the Ste. Mary’s river, the Straits of Mackinaw and the northern
waters of Lakes IHuron and Michigan and Lake Superior, a8 well as to stock
gome of the larger and deeper interior lakes like Torch, Bear and Higgins.
But in order to obtain the young fish in anything like adequate numbers for
the former purpose we must firet rear them in suflicient quantities to procure
the eggs, as we cannot get enough of them from the Maine lakes to make
any impression on those large waters.

There are a few schoodic salmon in the ponds at Paris. A very few eggs
were taken from them in the fall of 1887, but they failed of proper impreg-
nation. The ova geemed to be in an unhealthy condition when taken from
the fish.

On March 10, by the courtesy of the United States Fish Commission, We
received from them & gtill larger consignment of schoodic salmon eggs,
numbering 75,000. They were a8 usual in excellent condition, On opening
the cases only 60 dead eggs were found ; during incubation 643 were lost;
and in rearing the hatched fsh until they were planted 933 were lost, mak-
ing a total loss in of only 1,636, or & percentage of less than 2% The tem-

erature of the water when the eggs were placed in the trays in March was
at 34 degrees and rose gradually, with the fluctuations ususl at Paris station,
to 40 degrees. 'The young galmon fry were planted May 94 in excellent
condition, 73,424 in pumber, mainly in Torch lake, where they have been

e
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feposi

;ng:ét(iag {(})}1(‘) tlhi p{t:t five years. In planting this year some of the fish ¥

placed in the itehx self, some in small spring brooks flowing into th 1\'13(1‘0

gomethiI;\g delf?niteea:zin;llnatmns to be made at Torch Lake will det:rnf:ine;

; he success of the planting of sal i ’

The temperature of the moss in which they were pgackega\-::;n}(;;ﬁ?iﬁl‘;’;};r.
n-

. ing to be 50 degfees. Th
g o all out by ipril 5 e young salmon began to hatch on April 2, and

10.—CATLIF
LIFORNIA, OR MOUNTAIN TROUT.—( Salvelnius Iridens.)

In ;
depos‘;?:dl?xslttfgoq (E 37) it was stated that the adult California trout wer
insidious disease v;hl}shei?n river, owing to a threatened loss of them b ;110
. them. This ‘was inlj& id not yield to such treatment as could o g};‘(’il
ton of theso fish ca ‘f‘gust, 1886. In the following spring, May 14, nine ¢ :
naturally Reportme] rom the Muskegon into Cheney creck and ;mwnog
been cauéht i hs )lave been heard of quite a number of them L]ll:lb ]10(1
caught near the st ;—,)'0 and line in t}le river, and several of them }n\'(e b ‘n(
o Maroh 2122101;8:}3117d pluced.m the pond with the largest size‘d lbrésllz
station at Northville 25 00¢ we received [rom the United States Commission
20. On May 10 they we,re ?egglg: Ofalt‘](];;]tm"f' They were hatched by Apri]
20,000, in tributaries of the Muskgc,zgou riv:!)'i, n7eztmlu}f:t‘rviesm planted, numberig

—GE R LA 3 UT-—THE SAIBLING—({( U
]] GERMAN OR EUROPEAN TRO 8 N ( Salvelinus (l}]II)Z’IIS‘)

The U. 8. € issi i
25,000 eggks O%Otr;:;nléswn gent us from its Northville Station in March, 1887
26,000 cggs of the .eirma.n trout. The eggs came in good conditicjnt ‘]’
e 1%03'. pril 18.  April 20 the young fish were taken fr MIK
brags ag{ dm trounghs on fine screened gravel. By May 10 tl o o
foer arg,ke,(t;na’e rapid growth. They were placed in th(eynm‘seley‘were
) (;'}I;e I})rsa _E‘?“d ‘of stock fish. Another gift of Germar try ¢ o
bmug]ﬂ; fhe L(.)ch. i:,Sh Commission Decembor, 1887, when the Ul Srof;lstl Tar
DO i Maroh i;enﬂf;ot:t :g‘;és, co;misting of 600 ycarlin;'g fish lq(:({
piell‘(ﬁd aﬁ ot ma,kin’g X los;;ggof Q%rg/o-al hatched out, 1,023 having been
o t,hee saﬁ;gls;r;ﬁ:oﬁu%o;' sa.lbling is closely allied to our brook-trout belongi
to fhe same Fam'ﬂyg zshhni:séd D_r. g]):wgd Starr Jordan in his articleglgﬁ
o 5 ! mirable book entitled ‘“Seci

says: ‘“The genus Salvelinus compri 1 e o oo tho

/ h prises the finest of the Sal i A
g}(:;r;t ?xf; V:s::’t;’fdt'he' angler or the artiat. In England the sai);?:?ezlgi’limm' e
char, Thefa istinction to the black species of Salmo which 'u”no“{ll 1
name‘ “trout’,oirsrngei:;?r?sd}}as pn_fortunately been lost in Americlg ;vlfefg tlol(;

iscriminately to both groups i

g:l;neetri?;l:szt;}}srﬂ?shes wholly unlike the Sahnoﬁidmpi;l 1:]1;1 rset;ﬂ}mzvorsei, P
sometime tholugh acthz};ewﬁxerlcandbr?ok-trout is no trout, not.hi;ur,;, bﬁst;a c}fa:'s
] a word of re h hi i .

al d [ reproach. Noth 3
n be said of a salmonoid than that isis a char. 'J,‘lxe]tllagc'hllllli%};le(rzirﬁ?mgteevre;}

the genus Salvelinus lies in tt i
the gor  the form of its vomer. This i i
Shar;:({ :Egv:h:lrlxdt}:g&eil]ll ;s }r]erao(\lfed the bone is found to ll)se gsg\%;ht;ta&;gl
, and wit shaft depressed and i iou.
iny the chevion is lined with teeth, and the s(}ls(l)t?ttiosfctohvzgcllelf; leleia]chevwn.
/ 1
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v " M ‘1
«Tn color all the chars differ from the salmon or tr(;ut. l‘h‘edbggly;rm&zd
is covered with round spots which are plfclx,lerdthgnw;;tif bgg;ht | ool » and
i av. The lower fins are usually edge . Th

gzlxrl?:{)aii(')f:rge?ges are not great. Theds%a.lies t\]n g;a(t}ﬁrél; :.‘:g sr{:l:hll(;rretéh:;l 1;;

i imbedded in the ski

Qalmonide and they areim
Othere the notice of casual observers and even most zmglgrs.nest of mountain
esc‘Z:"Il“he chars inhabit, in general, only the clearest an Ci" d cst of monnte
treams and lakes. They are not migratory, of only to a mno?v exten! .
21129Northern regions they descend tfo the s{(ia, whzr;ytl;&gorgr T roront
i nearly uniform silvery gI¢ .

TR, mu}oﬁls\sn; lil:xeaﬂ suitab{e waters throughout the northern parts of both

Dt Rocky Mountains and Great Basin, where only the

continents, exceptgn the
- rout oceur. )
bllt:c'lf‘lfg%trfle;:eally well authenticated species of c}mx: i oD e
the Red Char Saibling or Ombre Chevalier (Salvelinus p‘md D ronghe
acies i founil in cold, clear streams in Switzerland, Germany  hrong
8o ]Sd' avia and the British Islands. Compared with the Am car
o bca'“bl(r)lok—trouh it is a slenderer fish, with smaller mouth, longelrt i:;‘
char, ol‘llerl- red spotjs, which are confined to the sides of the body(.1 o
e su‘\_aus and deep gwimming fish, shy of taking the bm& an Jeeling
lg;f.t_ig:ll;o'zt night time. It appears tcg require v?{ifguﬁm? th:w;'ozt T
i i It i enacious of il ut.
‘rvea::}:ezoa: \\:';sig{ftst)dfe;‘r?xh t;tgelstzole;is:e pounds, probably rarely exceeding the

latter in size.”’

in Buropean waters 18

1V.—THE HATCHING STATIONS.
THEIR EQUIPMENT AND NEEDS.

1.—The Detrotl Statton.

thering of whitefish of the Oommission has

i ears upon the Dotroit river. It has been
o c%rrle;l Z?iégcr:et‘tl}?;: i{;ﬁg;%rl{ can bcf) more ecgnomic‘ally condu}izted 0;1 ut.;;(;
fonnd.ty.e I1" than elsewhere in the Qtate. 'This is so because of the nea: ness
Det;ol ﬁr{]veiies to the Detroit station, and from the fact that ({lht?x Wgs% s of
TR rivor e more sheltered than those of the open lakes, an y e.t h ons
oy nvtefiand kept until fit for handling in sheltered places, while tjh woue
‘t))?a ?:naﬁsac:icablel;nd impossible to carry on these operations at othe
"B expose? 31?(?:;‘3:@ we have deemed 1t best to dis.contimlie tfhe hl}ts:ﬁgtf
hBelgE:::kz atation for the present and confine the entire wor 0 Y)elmade
bt 1? to);he Detroit station. From this point distributions (;;n A
gt m;g to as good, if not better, advantage than from any other p b
2{1 thetatrg OBy %his ;rrangemen(: too the force f.ormerly necessary ftot h?nwork
thz ?‘etoékev station can be dispensed with, while the efﬁmeﬁl;ge (l») | e st
o beliove, bomnch ncrosa, SuEh neC i LU o o Petos
it stati 0 accommo 2
:;I::y l;::':i(:)lrg,s::t&og): stl?e present, the work heretofore conducted at Petoskey
w1111.‘l?em;vbeixsgﬁgx?nli)ﬁt;ggrt cloged with December, 1886, and a resumé of

the work from that date down to Dec. 1, 1888, will now be given.

v

The entire work of spawn ga
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The whitefish spawn taken by the commisgion in the fall of 1886 to fill
the Detroit and Petoskey stations, was all taken on the Detroit river from fish
taken on the fishing grounds at Fort Wayne, Grassy Island and Bois Blanc
fsland. The total number of fish taken upon these grounds and handled was
6,494, The season was a poor ous, severe gtorms interfering with the work,
and at the Bois Blanc fishery, on acconnt of the scvere storms on the 18th of
November, the fish in the crates at that point were lost, there yet remaining
in the crates 358 unstripped females. Of the cggs taken from these figh,
31,000,053 were taken to the Petoskey station, and 47,424,000 to the Detroit
house. )

In order that a definite idea might b3 formed of the quantity of eggs being
handled from year to year, it was determined by the Board to definitely de-
termine, by actual count, the number of eggs in a given measure upon which
estimates could be safely based. A pint of whitefish eggs were counted out
and the number ascertained, and the jars in the houszs being filled by meas-
ure a very close determination was thus made of the entire number taken.
Upon this count it was found that a pint of whitefish eggs contained 18,300
oggs, and from this count the total number put in both houses was found to
be 78,4777,000. Of this number there was hatched and distributed from hoth
stations 72,974,000. The details of the plants made are shown on the tableof
whitefish plants annexed to this report. The general result of the fishing
upon the Detroit river during this year was very poor and unfavorable.

For the egg taking season of 1887-8 arrangements were made for the taking
of spawn at Fort Wayne and Grassy Istand fisheries upon the Detroit river.
It was apprehended by the commission soon after the season’s operations be-
gan that the fishing would be light, and that other arrangements must be
made to fill the houses by securing additional fish. An arrangement was
therefore made, after the fishing season had opened, with D. W. & S. H.
Davis, for the handling of the fish taken by them at the Belle Isle fishery near
Detroit. The season proved to be a very unfavorable one for holding the
fish in the crates, which resulted in a considerable loss, and owing to the late-
ness with which the arrangement was made with the Davises for handling
their fish, the season’s operations resulted in a very much enhanced cost to
the board in securing the necessary spawn for the season.

After the fishing seagon had commenced, it was found that the catch of fish
was larger than had been anticipated, and much larger than it had been for
several years, There was also a noticeable increase in the number of small
fish taken. It was also observable that a Jarge number of the females were
spawning this season for the first time. As a result of the fall fishing the
fishermen who had had twenty years’ experience upon the river were uni-
formly of the opinion that the increase in the number of fish taken was the
result of the plants made by the commission in former years.

The total number of eggs taken this year was 94,996,394 Of this number
there wore taken to the Detroit station 48,315,000 and to the Petoskey station
34,352,000.

To addition to these amounts there were taken and donated by this board to
the United States Commission 12,329,394, This allotment was made to the
United States Commission because of their inability to secure facilities dur-
ing the season of egg taking to enable them o fill their houses. In return
for this courtesy the United States Commission gubsequently gave to the

4
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i the land-locked salmon and
ichi 3 ssgion s large number of eggs of ;
chh\ga(t}\ (szr;\nmll;?wn troutg, as shown in another part.of thlls report(; hatohed
of lf:hem :}rle eggs sent to the Detroit and Petoskﬁy sft:a:m]n(s; 1:;&:;;9 patohed
it i . From the Petoskey & ,9068,
istri following amount: Hrom t on 29,90
ane dmtntt);lte(})?zfoit statios 43,000,000. The details .Of the dlstrlb“'ti,l}‘?nt}(:i
A g h shown by the tables in the appendix, together wi

tl‘eseerjv;é::)r%s {?f the water at the different stations throughout the hatching
emp

i d
seaﬁ?f;’ing this year about 12,000,000 eggs of the wall-eyed pike were hatches

q istri i ints in the State,
o i d they were distributed at various poin )
B e Det)‘ mttilf)t:;lbolg ?)? Wall-);yed pike plants in the z.mp}?endlx &10 fthxsersel})lzrvt(;
e L{m sunmmer of 1888 the Detroit station, bmldmg:hanb ﬁpiggn ave
\e]e)xrx;'lenpgﬂinted and a snitable sign has]beon placed upon the bv g,
he a s
i rs have been maae. ] )
e ot}\er“n;!;m:i;;p:fl 81888 and nearly at the time when thle wpxttheéisl)he:rgogii
L?(tle\;: '11: tophntch an accident occurred to the water ;uptpt})]'eoinlet ot
Kg::se wh%ch threatened serious resul&s:tnlnchorg)(lzs f:frn:’atear the nlot PP
] i tting off the supply
o Detl‘O‘lt W};("Gl‘ ;;g;kti\)’:gzu;s End 53 minntes the constant supp'\y of Wgt(;g
31{ 'Ocvlerist:\iccc:sg’z;ry for the work was shut off fron‘x téu;l!()let,ro]x}t;l:t:;li(;nv,v;nnem
* oo / j ' turely hatched.
- s of eggs were prematureiy nes
i Te?““’: ?ft\y t::e;(:?)ga asnd aagft the end of this time afresh sulzply orrzﬁfizcxgg
o 'lmfinth%re was ’compmativelylittle loss. Suchof the fry asva: im;igniﬁ-
Obmllpet', e proved to be strong and vigorous aqcl the .losslwm; ify [naignit
p ttns T‘;nis }xccident however, came near resulting serious yl; or I the e
%and- .m]ined ghut o’ﬁ for an hour longer in all probab}h.ty‘;, e cé:)\ ;}rle numbet
? resnt‘hen in the house would have been lost. Credit 18 E:ken e o in
‘t)h engetroit gtation for the prompt and intelligent measlll]resdf n by e
th?s emergency and to the citizens living m},he neligth::‘fmo%e ((;:;ne kot
S img the water in motion as far as
{;e'lpazll; “\v‘fi}::]l?%mdoubtedly gaved the entire hatch from t(t))tal :gzs;“.red for use
l‘l,%he hoard has directed that a force pump oOF engine theeﬁ o v
should another emergency (i(f jcg;s kin};i tﬂlr::;rsRel'lI?}t)icsa;ay on e b ety
i he tanks through th .
1llngvvta}\)‘zrw ::;e:hfer (gétt;:)?t ?Vater Board has taken steps to prevent a recurrence
o 3
of this trouble.

inti the Detroit hatchery has now : form
'tyA tsh?jt-{?;n}tnge::?;’:e caerried at the DPetoskey station which will give to the
1 i

i 25 j This will furnish the Detroit
i i resent capacity of 525 jars. A nis ot
g:gg;lt :t::;:(]:igypfor hatching between eighty sud ninety millions of whi

i som. . . ol
ﬁs"i‘lt;};if%%?;lnng' ze(ﬂthe artificial propagahonﬁf w]uteﬁs}}: has b(iazlt:\ssoa:osx;:gl:nei g
demonstrated by the reports from Lake ]i.rg]e an?p?:st:i E}?at & e dure

i ort, that it is urgently ré t 1 g
a{\:ﬁh:é' Slsgt:grfnit:lgs ;gfsion allow a sufficient amount in the estimates of this
gh

i b
board for the coming two years to allow the present capacity of the house &
Detroit to be doubled.

ow added to its former capac-

9.— Paris Station.

i Committee of the House of
T i vmhgyseems a little unfortunate that

On Februsry 8 and y >
Representatives visited the Paris station.
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the Legislative Committee can not see this station when it is in its summer
dress: it looks so much better when the grass and trees are green and the
well kept flower beds are in bloom. The committee, however, saw the old
hatchery full almost to overflowing with brook trout eggs and young fry.
and appreciated at once the necessity of & new and larger hatchery. Atthe
time of their visit nearly every available inch of room in the troughs was
filled ; there were about 900,000 young trout then in the house. Lvery year
some improvements have been added about the premises, and every effort is
made by the superintendent, the overseer and the assistants to make and keep
the ponds and premises as attractive as possible for visitors, of whom there are
hundreds during the summer. The citizens in that locality, for many miles
around, scem to appreciate the attention they receive, and take pride in
bringing their visitors to the station to see the ponds of trout.

In June of this year an effective sign was laid on the sloping lawn south of
the house, plainly visible from the highway and railway, reading “ State
Jish Ponds.”” The letters are made of cobble stones of mediumn size painted
white, the letters heing about six feet long.

The improvements bebween the railroad and the river were completed in
the summer. The ground there along the old bed of the brook islaid out
with three good sized wild ponds, four ponds with rip-rapped stone walls,
and three plank spawning ponds with spawning races, like those above. The
additional water supply, brought through the crock drain, gives a good sup-
ply of the finest water, and makes it possible to carry safely the large stock
of trout now in the ponds. All the damage done by the freshet of September,
1886, has been fully repaired, and the station isin better order now than
before. 'The large waste ditch around the upper ponds has proved of ample
size to take care of as large a flow of water as can come down Cheney creek.
"This waste way has been paved with stone from the back of the old hatchery
to its entrance into the large wild pond; and the walls of it laid up in stone.
The waste from the new ponds east of the railway, is made by a erock under-
ground and empties into the second wild pond from the river. On the Buck-
horn creek alevee has been constracted from the dam at the head of the gray-
ling wild pond around to the high bank on the west side of the pond, to protect
it from freshets. The west ditch around the grayling pond has been enlarged
and the dam across the main creek widened. The action of the water when
high has dug a fine large pool just below this dam. This waste way is 20
feet wide on the bottom.

A public drinking fountain has been placed on the edge of the highway in
front of the old hatchery. Ilere considerable grading has been done on the
road on both sides of the creek, raising the road level about two feet, and a
new bridge constructed across the creek, and an extension of the neat rail
fence carried across the bridge, on each side, to completely guard the bridge,
which is now 28 feet wide.

The jce and feed honse as been enlarged by lengthening it six feet, and
placing a good chimney and freplace in it. A large amount of cleaning up
liag been done on the premises which has materially improved the appea rance
of the property.

The most important improvement madeat Paris station is the new hatching
house. Itis s model in general appearance, in substantial and suitable in-
terior finish, in convenience of arrangement and in ils complete adaptation
to the requirements of the station. The house is placed south of the large
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wild pond fronting on the highway. It is 824 feet in length north and south,
abled at each end, and 40 foet wide, having a small gable midway on the
oast side facing towards the railway; and a gabled projection on the west side
tronting the highway, about eight feet wide inside, in which the gtairway to
the loft is carried up. In the loft are two good rooms, one at each end, which
gerve as bed-rooms; and the space between the rooms is &n unfinished attic
affording ample room for storage.

The main hatching room is perfectly lighted from windows on all sides,
those at each end being high. This room is the full size of the house. It is
ceiled on the walls and overhead and neatly painted. It ig warmed in winfer
by one large gtove, and has also a good sized open firoplace where fire is kept
during hatching season. The open fire ventilates the room perfectly, and
keeps the room dry, making it much more comfortable to work in. Water
is introduced into the house from the creek above the ponds through a12-
inch pump log, the connection at the house being made through two iron
pipes coming up on the outside of the house, on both sides of the front en-
trance, then through the sides, and ig discharged into two large tanks. The
water supply on each side s independent of the other; each having its own
valve to regulate tho flow of water. From the receiving tauks the water is

taken in to the smaller feed-troughs which are placed just under the windows, .

going around the house to the east side entrance. The hatching troughs are
gupplied from the feed troughs through brass faucets, so that the supply i8
under perfect control. These tronghs are one foot wide by fourteen feet
long, placed in groups of three, with a narrow alley between the groups. The
water is wasted from the troughs through tin overflows down through the
floor into open drains paved and comented. Passing through the geveral
drains, which all flow into one outlet, the water comes through an opening
in the foundation, which is of stone, on the east side of the house, and flows
into the creck below the Jarge wild pond. All of the arrangements of the
house are as complete as our experience could suggest, and during the last
season’s work proved to be most satisfactory in cvery respect.

The house is of frame, battened on the outside, set on a stone foundation.
It is substantially built and it is believed will compare favorably with the
best of modern hatching-houses. 'The firgt drawings were made by the com-
missioner in charge, after many consultations with the Superintendent; they
were then placed in the hands of Mr. A. B. Cram, ;architect, of Detroit, and
by him elaborated and perfected and complete specifications drawn. The
plans were examined and fully approved by the Tishery Committee of the
{egislature.

As soon as the appropriation bill had passed the Senate, coming from the
House, bids were invited from builders in that part of the State, that of Mr.
John G. Mosser, of Cadillac, being accepted a contract was made with him,
and the statutory bond taken. The contractor was very prompt, and all his
work was excellently done. The work was well under way by July 1, and
the water was turned on for the first time October 4. The %interior work
could not very well be done by contract, 80 the material was all purchased by
the commission, and & good {ocal carpenter, Mr. Judkin, of Pavis, employed
by the day, under the Superintendent’s direction, to put it together. This
work was begun in August, in the old hatchery and was ready to put in
place as soon a3 the painters could give possession. The total cost of the

house ready for the geagon’s operations was $4,123.51

EIGHTH REPORT- STATE FISHERIES, 37

. .
The contract part was, for the house, without excavation

The excavation and gmding.... jd o
' . L 12
Sllppl T ( ; 478
Y . e e e imee e e L0475

" o $4,123.51
e house is insured for $2,500, and other property in the house i‘;“::'»()

The total ex enditure f ermanent ven t t,
& xp o 4 i
Iy e improve tents at the statlon, for the

For the house and fittin

5 gs, as above..__._.. 3
gor new 'ponds, grading and fencing - ... .._.._....... $4,1'33_.51
or repairs, necessitated by the freshet of 1886, ... 2(‘)(1)?:

Th ) $5,201.2f
durinegdt,(;lv:k;g::ﬁ:]t tof the work at Paris requires some further expenditure
By e king & cm%n wtq years, to bring the station to its ntmost capacity
By making o es 102 from the Buckhorn creek to the Cheney cruk
will enable us topg;rr;’ allvethr;e::ogl({mi;lss‘hﬁ:;tb:h nddmtl O e plﬂnt; Whiéh

e water [
tw’(l)‘hyzaigt;ce:sfgl transfer of tho Little Buckhorn wntesr:ptl:)ly('}(;ir;:;pcr;izi
econ'omicalgﬂ;a,(; (zmor{)strates that this use of the water is by far the lm/(;ﬂl
o an ?m;ule of it. 1t concentrates the work of all kind;
the clean dg9 o ptgn( 8, feeding and sorting of fish, the protection of th(.
fieh Lrom crél;ks a.lxou of all kinds, and the taking of egge. Both of the
Duckhors ores usg afytahu important part in the rearing of trout in the W;M
s th,e nd that ca,(:l N em 18 not materially impaired by transferring so much
Cheney creek. This c?)nltls::tigxol i{?ﬂall)\etnge iln supplying‘additional ponds o
en’?iﬂe C(;;t of which laid ready for use wi;{l?)(eeaEle: $1228(1);;Ch pump log, the
good)eo?d 51 utllrirovements required at the station to put the property in as

&Y as all state property should be kept in, are as followlfj’S' perty m

a. An 80 barrel tank, 16 i
89 bartel ank, foot platform, connections and piping

z. gf&i‘iﬁ fI(;x;]?iO ;ém;es ofbla.nd :llud mem(_ier of the ah-(;n_e:); creck. B ¥ i;:
X ut or bur i 7 ired -
- gmding__’ _______ bu -n—e- _:o'v_e‘r.,.z—\Txfl_ .to finish the required )
. 1v:e111]:av;rft8(l:k pounds itl]( connection with the p};ae;(;l;t- imnd sys; "
1eney cre ;
Adding p(mds____y____(_!_,__sf?r_m walls, races and plank spawn-
e. itional trays to complete e Juipment of the new house, new o
cavs and current regairs.f‘._?.n.l?!.l? of the new house, new
/. Buckhorn connection, mentioned above. - ... _.__..... s
____________________ 28(
$1,51C

3.—Petoskey Station.

The i .
shoulg ll)rentphoert}::.]r:;ce of the whitefish work as the leading feature of what
e ag;:)i::;g (l’)fytt},l}? st(:;te was early impressed upon the minds of
. e Governor to
carried forward and from that time until now h:ebt}el?lt tﬁ;e_;g;l]{ﬁ:&élﬁgﬂd hli
wOT
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of the commission. One of the chief obstacles at the outset was the difficulty
of obtaining 0va. At first the only way was to g0 to some fishing station and
as the nets were drawn or emptied, the fish were handled, and the ova of
guch as were ripe taken and fertilized and convoyed to the hatching station.
The spawning season, coming as it does at one of the most inclement geasons
of the year, made this a difficult sud ofton & dangerous task. When later
on, through experiments ingtituted by this commission, it was found to be
thoroughiy practicable to take the whitefish and hold them in captivity
until such a time as the fomale fish should mature and the ova be obtained

with comparative ase, and without necessitating the death of the fish, the
whole plau of obtaining an adequate supply of eggs was necessarily changed.
The purchase and equipment of a car expressly adapted to the work of the
commission has added anobher factor to a change ia the first thought of the

commission. At the time of establishing the Petoskey station the ques-
tion of obtaining ovd and that of transportation were the paramount ones
and it was thought that the work could be better carried on by having sev-
eral stations situated near to those points where fish were caught in the
largest quantities, and where the young fish when hatched could be the most
. advantageously planted. Consequently some place on the eastern shore of
Lake Michidan, where o station conld be located, seemed almost imperative.
After a careful survey of different localities, the one at Petoskey geemed to
offer the greatest tacilitics for successful work, the important question. of a
water supply Was sottled by the citizens of Petoskey generously granting
to the commission the use of water from their city gystem, free of charge. 1t
had been stated to the commission and believe by them, that the water from
the well from whence the supply was drawn, was the water from the bay that
found its way into tho well by percolation through the comparatively small
gpace between the well and the adjacent shore line, and consequently would be
all that could be desired ; but subsequent experiments proved this to be a mis-
take, as the water was found to have a temperature 80 much higher than the
iake, one or two degrees, constantly, as to hasten the hatching of the eggs,
go much as to bring them out from four to five weeks in ad vance of those ab
Detroit, and the planting had to be done in many cases through the ice.
This was at first thought to be & fatal objection, but subsequent experiments
seemed to prove that it might be otherwise. Within the last year it became
he capacity of the house at Detroit could be so enlarged, at a
all the jars in ust at Petoskey aund consequently
all the expense of the equipping and maintaining of the Petoskey station
could be saved; for bub little extra expense would be incurred by the new
So in October the jars were brought to Detroit, and are now
The possibility of again opening the Petoskey house
y settled by the experiments of

apparent that t
gmall expense, as to receive

arrangement.
in successful operation.
is ag yet an open question, to be more definitel

this season.

4._—Glenwood Station.

ast biennial report.
onstructed in such
niences for preparing the young fish for shipment
tools, apparatus and cans and winter
18x24 feet in size,

A full description of Glenwood station wasgiven inthe l
To the station as then described has been added a house ¢
a mauner as to furnish conve
as well a8 to provide astorehouse for the
quarters for the fish. 'The house is & frame building

R T R b
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substantially built npon a basem
I oment or cellar th i
oo ! . e same size t
fr::hrx;t:f ar%lilnd th‘o]a main spring, from which it is constanﬂtﬁy 2:: h)(;}ls;’ a.nd
froeh mato 'the X e wa Is (?f t’:hl's bas'ement are laid in cement to kpele AR
enemies of beinarg). lt'l 1; dl'vlde.d' into compartments for the differgxotut' o
of w’in(—,er oir tg upprlx‘e with living water from the spring fnrnishe/l 1517@8
able win Mgm: rirfrs. : he temperature of the water during the wintesr P ml.r-
weighiné fmmgt g :1. 1(;1}?: 50 degrees. One hundred and sixty breedi ;S ey
moehing o o e ponde s ot o o o
, and five thousand i lditi o
:hes.e can be safely cared for during the winter if pro 98:111311 e it s b2
ozxz]e, iu the compartments. perly separated, according
couldTag:gnbl::;:)g;s(gilc)ili';gdv:?iﬁ gsﬁchedl d}llllring the last season and many more
f d if orders and shi ving di i Tecei
, (',il‘ilxl‘scstppenmendent experiences much diﬁiygultl; i:lregzlt(;in: hi:;:)been lec'elv‘f:d.
Th';:)enissand.many qrders have been canceled for want ofgtherflrmb shipping
e pondsa" llr‘r;}i);eizs‘lon among the people that it is difficalt to get carp f
their pork it' Thisie (lm erroneous idea, and it is the desire of this comlv‘ni; ion
to ot expe;‘ienced fish may be had upon proper application and no diffi S]](:;n
app]ica,ti‘on e in getting 'them if the persons who have made ftablo
g f,‘r;dupon bel}:t'g no}t;nﬁed by the overseer, send to him full di:mtt'nble
nd assure him thatsome person will b ivo the fish
(‘:th:fu they arrive at their destination; the only exepggziylfg' recm}ve the fieh
Tbg:satt;};_the.ﬁgh and the return of the can in which they fLIrI:ags ; lte express
bo m f;c;n ;}slilpnmge(:gd :so:;i:ltlo}l and well'supplied with yo:mg ;;h.thzmt will
e antom. y in the spring as they are taken from their
The commission hasa ini
asa pamphlet containing valuable i ion i
to the culture of carp which will be gladly %ent lt]: all? l‘:'llfzr:::;x?}r;);;} ;ega}.t(;1
or it.

V. EXAMINATION OF INLAND LAKES.
1. WORK OF 1887. k4

This department of the commission’ i
i y . g sion’s vwork has improved i ali

knowﬁzdgz ;i?r?;(llenlic tl}llzswgor;qkduonflly };anted to impr}:)ved ]ni:tgggllby'ﬁ‘lg
know & earlier years hag made ti " mue
A

wrac y . ascertaini i isti
;)rfe.:i gi::lé;:ke; flajytm the same water-shed withnont.ﬁ::s?:l?e:l (;}llje:;:(;terIStlos
ki,]d’s 7o oin ?of \:Y(;] ‘Tlt'}tl .prac‘tlcal certainty i/s present inlmbitanté yarﬁAlmtrln-
Kinds of fish for v 1;:1 it is suited by the food supply. The most i:n port, l(li
faotors are %‘hés emp?rat'ure and food, with general quality ofl w zll;n
and bott coi'ud X efa:;eleadlly ascertained, and within reasonable li:'ir
enable ua ! a) ugst_o e}(lxapa.mty of the given water. Size iz alsoa cons'(;l ;
inin’g out i Oq u'txon. rather of (legree than of kind. For instance, an cam.
g e fr%mqt}lle into a county in the second or third tier of the Oimtﬂ-
e et e}souther'n ) boundary, in the four northeastern tsa .
Py e gmkesaofcf:;;ascitzeerlfsrt;?z :}frthe cou?try are the same. Thereo:lvr!(]a_
\ kes of f ee-quarters of a mi iles in
ltir:a%gh,]:grymg in width from one-half (%;o one and ::é-lllﬁﬂtfo ntl}illr:e n'lll‘les of
es are examined carefully, gill-nets set three nights 1:oun:ivi(:x,‘(g:f

s 8
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{ure of water taken at surface and bottom each morning
and evening, the bottom dredged, the stomachs of all fish examined and
contents observed, search made for the quantities of food similar to
that found in the captured fish, the condition of the fish carefully ob-
gerved, the gimilarity of the lakes and their fauna noted. All then that is
necessary to learn about the other five lakes is the substantial correspondence
in the essential particulars above mentioned, and we know what is to be
found in the other five, and whether any put the native kinds of fish can be
grown in them to advantage. If in taking the depth and temperature of the
five lakes any one of them exhibits & marked contrast to the first two in any
esgential particular, that lake must be further examined. If there is sub-
gtantial agreement in the conditions named, all that need be learned aboub
the five lakes, with the depth and temperature agcertained, can be learned
from the report on the two first examined.

In 1887 eighty lakes were examined and reported on. There is following this
article a condensed statement of the reports, gufficiently full for most pur-

oses. 'The reports are bound together in books of convenient gize, indexed,
and constitute & permanent record of great interest, which will serve as the
basis for all future operations on the waters so examined. They enable Com-
missioners and Superintendent to answer all inquiries as to what can or will
be done for the examined lakes which frequently come from persons living
sted in any pnrticul:\.r Jake, and furnish information 8o exact
the answers conclusive, a8 well ag satisfactory

made, tempera

near or intere
and comprehensive a8 to make

to the inquirers.
Of the 80 lakes reported on in the season of 1887 only five contained the

genuine black bass, the small-mouthed bass, a8 usuvally denominated, while
probably R0 or more of these lakes are well adapted to them. And about 18
appesr to have the depth, temperature, food and bottom suitable to the
growth of the brook trout. Whitefish were found in five lakes, herring in
13, and 16 of them are probably guitable for salmon trout.

. EXAMINATION OF INLAND LAKES. 1887
Berrien County.

Allen, or Long, Liake, Berrien Township—(rew No. 1:
Length, ¥ mile; width, % mile; greatest depth, 32 feet.
Shores, sandy on enst and west, with high sandy banks and woods north
and south; flat, marshy banks.
Bottom, soft, black mud.
Inlets, none; outlets, one during high water, empbying into Smith’'s Lake.
Dates of examination, September 28 and 20.
Weather, clear.
Temperamre-—Surfnce, g1° and 62°; bottom, 49°.

Water, clear.
Tish are pexch, blue-gills, sunfish, shiners and chubbs. Tigh small but fat.

Big Paw Paw Lake, Watervliet Township—Crew No. 1:
Length, 3 miles; width, 1 mile; greatest depth, 100 feet.
Shores. sandy and gravel ; banks high except 3 miles on porth shore, low,
marshy and wooded nearly around lake.
Bottom, mostly bard sand, in deepest waters soft, covered with black sand.
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Inlets, two i | i
, outlet of Little P
Done’ pyo, autlet of L aw Paw Lake, and Paw Paw river; outlet
\\;;‘ftl()f examination, Septembor 23, 24 and 25 | ’
Tcr;]pleerr,t%, CILS‘.:H'; 24, cloudy; 25' clv:v.r( o

ature—Surface °, n, 47,
Hlaghtiiie wce, 63°; bottom, 47, 47, 49°.

Figh are perch, blue-gi

, blue-gills, grass pike, Ia

bull-heads, chubbs and German piyke.rgeﬁyilgﬁllgélz)zzsti S{;FH{;W oy Suokers,
, but small.

ClarnL;ke, Bu.chauan Townsghip— Crew No. 1
Sllofesj,sills;lisn; e‘;:gt;],dl milf; grentesb‘(le;;tll 63 feet
5 ) nd west; north s | .
ottom, sandy near shore, sofb’and mlu(‘i:; ?n.x"dtgegdvs ?tnd marshy.
dter.

lnlets, none ex i i
! e .cept m hlgh water, a o W r.
\ ot : ' 0 er, nd no outlet excepb in hig]l ater.

"B’eather, 2, clear ; 3, cloudy.
F?sx;:peraturel—Surface, 60°; bottom, 45°
are itl nd f:
Sm&ﬁ)_ercl and blue-gills, large and fat. 1t is sai
mouth bass in this Jake. fo smid there aro plenty of

Hess Liake, Lake T i
1 ownship— Or
Date of examination, O(?t. 1('77610 o 1:

Thi )
his lake is nearly covered with weeds, etc

Little Indian Lake, Berrien Township—Crew No. 1

Length 4 mile; wi ; .
Shore, sandy. ; width } mile ; geatest depth, 12 feet.

Bottom, hard.
Inlets none; outlets none.
Date of examination, Oct. 1

Iempexatme—Smf&( e and bOLtOlﬂ, 60°.
W a.ter, clear. ’

i -
lish are said to be bass and blue-gills, none caught

Long Reg i Webster, and Murphy’s Lakes Berrien 1 hip—(
y g1n8s, y phy e ownship rew
No. I: . ' .

D £ . . 0

All of these lakes are dxamed, 8o there is little left of t ni, & t
1 f the 3 ud hOY are

’ bl
Meadow YGOH()W NWeaveI, and Pike Lakes in Berrien and Bertrand Town

Date of examinatio
) Oct. 3
These lakes have al?’ dra
been drained i
joae Jalk ned, so there is very li
o s are muddy, and they contain very fcfg ;l:égsel?igglof them.  The
ipestone Lake, Bainbridge Township—Crew No. I: '

Length, 1 mile; wid i
H th, le:
Shores, soft and marshyi: ?;Iweﬁ;xgtzrz:t,fig depth, 36 feet.

B
ottom, soft and muddy, covered with weeds,

lnlet, one small i ) e 3 T
sprin i e
b ido. g creek on north sid N outle ., one la outlet
g on

5
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Dates of examination, September 20, 21 and 22. ;
Weather, 20 clear, 21 and 22 rainy. t
'[‘emperatm‘e——Surfzwe, 67, 66 and 640 5 bottowm, 50, 49 and 49°. $

%

i

H

Water, clear.
Fish, perch, blne-gills, sunfish, bull-heads,

well fed, but small.

suckers and rock bass. Fish

Smith Lake, Berrien Townehip— Crew No. 1 :
Length, 1 mile; width balf mile; greatest depth, 86 feet.
Shores. sandy on east and west, north and south muddy;
muddy. covered with grass and weeds-
Inlets, one during high water only; outlet, one
into Dowagiae Ureek.
Date of examination, September 26, 27 and 28.
27, tainy ; 28, clear.

bottom soft and

small stream emptying

Weather, 26, rainy;

Tempemture——Surfnce, 63, 62 and 6273 bottom, 49, 50 and 50°. 9

Water, clear. E
rock bass, shiners, Qogfish and suckers. 3

TFish, perch, blue-gills, sunfish,
Fish were fat but small growth.

Berrien Township.—Crew No. 1.
width, 40 rods; greatest depth, 35 feet.
mud.

Lake View,
Length, 60 rods;
Shores, fiat and marshy; bottom, golt
No inlets or outlets.

Date of examination, Sept 28.
Tempcmture——Surface, 62°; b
\Vater, clear-

Tish, black bass, perch and blue-gills.

ottom, 43°.

Township—Crew No. 1
Tength, 60 rods ; width, 40 rods; greatest depth, 30 fect.
Shores. soft and marshy ; bottout, soft, black mud.
No inlets or outlets. Nice springs on the shore.
Date of examination, Sept. 29.
Tempemtnre»—Surface, 61° ; bottom, 43. :
Water, clear. . . 4
Tish, bass, blue-gills,. -

No name, Berrien

perch and bull-heads.
Cass County.

Bear Lake, Porter Township—Crew No. r
Length, 1 mile; width, 4 mile ; greatest depth, 13 feet.

Shqres sand and gravel. High banks all around the lake, wooded on gouth

and east.

Bottom, soft and grassy. H

No inlet or outlet. i
d 21. ¥

ion, August 20 aun

Dates of examinat
face 74 and 73° ; bottom 60 and 59°.

Temperature, sur

Water, clear. .
Fish, large-mouth bass, perch and blue-gills ; the fish taken were hard and

well fed, blue-gills were very large.

o
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Ba}]dwhzis Ll::}ke, Porter Township—Crew No. 1
Length, 14 miles ; width, 100 rod ; st d
! 83 ates 5
]S;h(t)ir:es, sandy and gr:lvcl’; high bun’kgtm(;'lnflibnfog)tl}?’ 7 fet
] ol.tom, hard gravel. around lake
nlets, two; one small spring i
ma g in north end, and i
Date(;no;;o(};t:nfi?\(}u;ioo]ft]Se‘;’ one small cham;el r(lmtnhiigl::gnlt:rf I[;d Xl;m Tatke
/ \ ‘ w A aKe.
'}thher, S, n, Sept. 7 and 8. &
emperature, surf B q71°;
;ygter, atare rface, 73 and 71° ; bottom, 48°
Fish, herring, grasspike a
, gra and :
e pron P nd perch ; fish hard and well fed, herring showed

BaIrron Lake, .Hownrd Township—Crew No. 1:
Sﬁ(r’lrget;l,hla%l]e; “;Id“li 4 mile; greatest (iop}h 28 feet
3 ,sand and gravel, wi igh sandy ,
Bgmves arcs sand g , with high sandy banks, timber in smuall
h;)]tett(;ml,mgreater 5;ul‘t sand and gravel, some places mud 7
, none; outlets, one, a 10 inch pi ich s i
) I\:ftteshof examination, Oct. 4, 5, g;f&?; hich sepplies the city of Niles.
Te(;ﬁ;ei:,tsrimsll&f cold5and cloudy; 6, c].oudy; 7, clear
irface : ; m, 52,
%Yater, Ck}ar., , 58, 58, 59 and 59°; bottom, 52, 51, 52 and 51°
ish, perch, sunfish, blue-gi .
h, y e-gills, rock b ar,
phe O ish, } ags, large-mout
ward and very fal, butsmall growt]’l, except sllxc}ll(el;:s\sv’ll?clgl ?uclkers;
8. are large,

Bi£ceh I;s;kel,%Porter Township—Crew No. 1:
Length, 14 mile; width, $ mil ; greatest
Shores, hard, sar;dy, wit,hghiglhe}’m%)rli:m“ depth, 107 fect.
IBolttom, hard sand. '
nlet, none; outlet, one, sm
1 all stres 3 ing i
l\;atesl of exnmmati’on, j\ug. 22, l;‘;gf::]}:ﬁgng to Shavehead Lake.
T;:tplee:;tfuz; cloufdy; 23. raining; 23 and 241“;10'“
: ature, surface, 23, 74, 3,705 L 95, 70
mpernture, sur , 5 23, 0 24, T1; 25, 70°; bottom, 22, 45 1 23, 43;
Water, clear. o
Fish, herring, hard and well fed, of large growth
g .

Oa]b(l}e:1 If;lke, Silver O.reek Township—Crew No. 1:
S‘ho]gcg ,sir:x&l;en;dmdth, 1 r.nile; greatest dcpt.h,‘ 42 feot
Bottom” and gravel, high sandy banks, wooded. -
Inlets, none; outlets, none.
'l)ate of examination, September 20
l'famperat.urg—Surface, 60°; botto£n 49°
Fish, blue-gills, perch, bass and shiue’:rs'. .

Chain Lake, Calvin T i
3, ownship— Cr :
I#rleatest depth, 23 feet. pCrow No- 1
nlets, none; outlet, empties i i
| ; ontlet, empties into Christis 3
'ga,te of examination, September 8. vistian Lafke
emperature—Surface, 75°; hottom; 65°
; 65°.
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Water, clear.

3 he ’ atl- " E . tt & & d
g A
BIvS]l( Trin small-mouth b S: and pelch i} aken are hard and well

Water, clear.

A chain of lakes
wide. They extend down through a mar

Thorpe’s, Calkins and Curtis lakes.

all connected, none over 60 rods long and about 40 rods
sh uud include Chain, Long,

Driskel Lake, Newberry Townzhip:

Length, 100 rods ; wi !
Shores, sandy. 8 5 width, 80 rods ; greatest depth, 34 feet

Christian Lake, Ontwa Township—Crew No. 1:

2 mile; width, 4 mile; greatest depth, 37 {ect.

Length,
Shores, bard aand all along south shore; north shore marshy; eash and
west, low banks and marshy. " Bottom, soft
Bottom, hard on east, goft on west side. . Inlet, none : 23““22% end; east end hard, sandy.
Iolets, large channel running out of Juno Lake: outlets, one large stream s Dates of ex’aminat.’ uone. l

called Christian creek. : ‘4 Weather, clear, fon, August 19 and 20.
Dates of examination, September 3and 4. Temperature surt:
\Weather, clear. ; Water, cleur,y surface, 19, 74°; 20, 73°; temperatare, bot o
’I‘emperature——Surface, 3, 71°; 4. 70%; bottom, 3, 52°5 4 52°. i +  Fish, blue gills , bottom, 57°.
Weather, clear. o . . A Fish taken seemn to be well fed ¢
TFish, strawberry bass. Fish in good condition, hard and fat. ed and of Jarge growth

| Eagle Lake, Ontwa Township :

g, ’ bl 5 gre e 3 .
Lengtl li miies width ?}‘ mile reatest dept 1, 30 feet

Shores, hard, sar
, sandy, except ab
wood nearly around ]akle. about G0 rods on west shore ; high banks and

Silver Creek Township—Crew No. 1:

Dewey’s Lake,
width, § mile; greatest depth, 56 feet.

Length, 13 miles; . ]

Shores, sand and gravel; high sandy banks, woods extending nearly around B

the lake. 3 Inlets, none ;

. 4 ¢ tlets

Bottom, hard, sandy except through center; i deep water black, muddy ; Dates of temn outlets, one small stream running i

) ! 3 R erat tpning int 3

bottom. 3 Weather, 6, cllotu{;;;re'f Scolr;;.r(; and 7. g into Indian Lake.
: Temperature, surface, 6, 72°; 7, 70° ; bott 6
: T ) tom, G0°,

Inlets, none; outlets, none. )
ination, September 12 and 13. Water, clear.
12, cloudoy.and 0.0‘3,; bl3, clear and gfxld. , B 14,.5},’ blue-gills, grass pikﬁ str )
12, 64°; 13, 6573 ottom, 12, 48 13, 49°. 3 Fish fat and show large gl‘é)wtllaWberry bass, perch and rock bas
3 pe g 1. 8.

Dates of exam
Weather, September
Temperature—surface,
Water, 13, clear; 14, muddy.
Fish, large-mouth bass, perch, blue gills, wullheads and shiners. Figh Lake, N .
Fish, large growth and fat, except perch were small. ; Length,’§ "?ggfr‘rvsitdlt‘}(:zn:,lﬁg?

d Shores, high banks all a"‘Ollnd.’ greatest depth, 37 feet.

Diamond Lake, Penn and Jefferson Townships— Crew No. 1: Bottom, soft on west si

Length, 3% miles ; width, 2 miles; greatest depth, 62 feet. j Inlets, none; out]ef side; hard on east.
Shores, gravel and sandy, high banks all around lake. : Date of eXﬂﬂ;inati:ns’l\r:IOI]q‘t ’
' : \ ust 23.

E 3 Temperature—surface, §4°; bottom, 50°

Bottom, sand and gravek
Water, clear.

Inlets, none; outlets, one small stream.
Dates of examination, August 27, 28, 29 and 30. ) € Black bass in Iz o
D e, cloat. R very large.n arge quantities, plenty of blue-giils and
70° ; bottom, 46°. . ’ : : perch. The bass
X Forked Lake, Newberry Township:

Temperature—-surface,
Water, clear.
small-mouth bass, large mouth bass, perch, rock bass, Length, 100 rods; width, 80 rod
, 80 rods; greatest depth, 12 f
PUL, eet.

Fish, wall-eyed pike,
blue-gills, grass pike. Fish hard, well fed and large growth. : Bottom, soft and muddy, lili i
E gate of.examination, l(égn;ESQ(Z‘)venug the most of the surface.
emperature—surface, 74°; bhottom, 50°

Douell Lake, Penn Township:
Large quantities of black bass

Length 1} miles; width, } mile; greatest depth, 62 feet.
Shores, soft and grassy: fiat banks and marshy.
g to Mud Lake. . Goff Lake, Marcellus Township:

Inlets, one smail one; outlets, one small stream runnin
Dates of examination, August 26 and 27. : Length, 80 rods; wi
) g i width, 60 rods;
Weather, clear. . . 3 Shores, flat and marshy{ botto 8; grealest depth, 40 feet.
Temperature—surface, 70°; botton, 48°. . Inlets, none; outlets o om, soft and muddy
: . e. :
! 4 Date of examnmtiOn,’A“guEL 25
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Temperature-»-surf:\ce, 74°; bottom, 50°.
Tigh blue-gills, perch and bull-head.

ake, Jefferson Township—Crew No. I:
Length, about 60 rods; width, about 40 rods;
This lake has been drained to its present 8ize.

greatest depth, 16 feet.

Hemlock Lake, Marcellus Towunship:

Indian Lake, Qilver Oreek Township:

Length, ¥ mile; width, ¥ mile.

Shores, marshy o north side avd high banks on gouth, east and west.
Bottom, hard.

Inlets, none; outlets, none.

Date of examination, August 23.

Tempemture——-Snrface, 749 ; bottom, 52°.

Water, clear.
Fish, bass, blue-gills and perch.

Length, 1} miles; width, § mile; greahest depth, 28 feet.
ks and woods oD north and east.

Shores, sand and gravel, high sandy ban

Bottom, sandy some distance from shore, but through center is muddy

and covered with mose and weeds. '

Inlets, one gmall stream on north end. Sandy bottom ; water clear and
cold. Outlets, one small outlet near gouth side during bigh water only.

Dates of examination, September 17, 18 and 19.

Weather, cleal.
Temperature——Surface, 17 and 18, 64°3
19, 62°.

Water, olear.
Fish, blue-gills, perch, straw bass, gunfish, suckers, bull-heads and ghiners.

The fish taken are hard, well fed and show very large growth, exceph
perch, which are small.

19, 682; bottom, 17, 60°; 18, 61°;

Mason and Galvin Townships:

Juno Lake, ]
le; greatest depth, 33 feet.

Tength, ¥ mile; width, 1 mi

Shores are soft and muddy-

Bottom, soft and grassy in eash
north side.

Inlets, two; onesm
coming in on the north side;
Christian Lake.

Dates of examination, September 4, 5 and 6.

Weather, 4 and 5, clear; 6, cloudy.

'l‘emperature—Surface, 4, 712°%; 5, 7005 6, 11°; bottom, 52°.

Water, clear.

Fish, blue-gills, rock bass and bull-heads.
well fed ; blue-gills largo and fat.

end, near inlet and west end; hard on

all stream emptying in’on east end, one large channel
outlet, one long channel emptying into

The fish taken aré hard and

Lily Lake, Newberry Township:
Tength, 1 milg width, 50 rods; greatest depth, 24 feet.

Shores, muddy, loW banks.

.
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2 -}

B()lttol]l, muddy,
n ets, none; outlets, one t
I A 8 small st i i
| : ,’ - ;S eam running into Hutchinson Pond.
emperatnre—surface, ]4::; bOtt’Oﬂ) 62
I 5 .

M\.llfor(gl Liake, Volnice Township:
iength, 75 rods; width, 2 ;
Shores, flat, mal,'shy ba;]kg. rods; greatest depih, 12 feot.
]I;ottom, goft mud.
ate of examination, August 2
R st 23.
Temperature—surface, '7(5"; bottom, G4°
s .

Long Lake, Porter To i
" » Port ,.wnshlp: )
Sﬁgggg,slién;]lf&;; vw;:iillx, } mile; greatest depth, 36 feet
) ores, sand g , except about 60 rods ou east shore and 70 rods on
Irﬁt:,&mévgz)ari,nwith rusll;es aronnd the cdge of water,
3 ; one a small stream the outlet of Bi -
" B
z;;dg:;i a small stream the outlet of RobbinslrIf:k&fld Snavchout Lnkes
ponrges e;;;;nl,' rutr'mlng down in the Indian Lake. o5 outlets, one quite
ina ’
’\I'v‘Veather, Tamis 1on,. September 7 and 8.
F?;Epeg'::;xigeg—su;f‘sécg 7, 72°; 8, 70°; bottom, 51°
s whitefish, perch, bl i : .
sh, herri w’ell pite » P , blue-gills and black suck
AN ; herring show large growth ; the white %l;s}; wggie?lsg

Cass and Van Buren Counties.

Margi .
a}jegl:czrﬁ I;eake,'lever. Creek and Keeler Townships:
Sh0§es ’sa?]&lléfs;gzldtlf’ 7 mile; greatest depth p«ié feet
, avel on north : .
et , south and east; west ; hi
’ oL H st marl; h
) aémund except 0 st; shores low, low baunks; timber exte,ndlilfé1 :x:ftlr('ll;
ottom, sandy around the i (
ttom, sandy he islands and near shorve; through the center i
gﬂ:ts, rflone; outlets, none ' s
. ates of examinati ;
'\I"Veather, clea;mtlon, September 13 and 14.
emperature—surfs ; ;
Srmporature rface, 13, 66°; 14, 67°; bottom, 45°.

Fish, blue-gills
, perch, rock t .
well fed and show la;.rge gr()lzsg!h?nd bullheads. The fish taken were hard,

Cass County.

i\:‘r{ud zﬁ;lake, Calvin Township :

e . . . P

ngth, 1 mile; width, 100 rods; greatest depth, 57 feet
, .

k Shores ar i

1 e marshy all -

and sand. y around, east, south and north; west end high bank
Bottom, hard. gl banks
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) . . . e

Inlets, one, from Donell’s Lake; outlet, asn.mll g tream running into som

i sem;m ctreams in conthern part of township.

Dates of cxamination, August 28 and 29.

Weather, clear. . . o

Tempem’tm‘e, surface, 28, 70°; 29, 69°; bottom, 46

Water, clear. . '

is rrin rass pike and perch. ' .

'g;:}:,tgx}l:en w%regin good condition and show very large growth

i hips:
i ake, Calvin and Jefterson Towns
Pag;;ﬂ‘“{ ) ;mile; width, } mile; greatest dcptl;, ?infeet.
Shofes,, soft marshy shores extend all around the lake. .
88y. .

?%ztfgméns:ﬁ;:gn;stgez‘mzzzﬂled Christian creck; outlets, one Iarge stream
nlets,

emptying into June lake.
Dntespo% examination, ?ep&ember 5 and 6.
Weather, 5, clear; 6, ¢ oudy.
Temperature, gurface, 70° ; bottom, 51°.
Water. <-lear.n | cuckers

i -gills and suc . . b
gliss?l,t:l](l;igv:’e:eqhard and well fed; blue-gills show large groyt :

¢ Take, Ontwa Township: '

m?::‘g\nh "1()0 rods; width, 80 rods; greatest deptf}é,ai%feizssy.

Shores,’lmrd and sandy, high banks; bottom, 80 g

Inlets or outlets, none.

Date of examination, Septimber 6. o

Temperature—Surface, 73°; bottom, 70°

Water, clear. '

Tish, bass, blue-gills and perch.

) M .

! Of;{:\ggih[lar?n.ile; width, § mile; greatest depth, 34 feet.
Shores,yﬂat and marshy; b.ot.tom, soft anlsl gtr:s:):iver.
Inlets, Portage and Bear rivers; outlet, Portag
Date of examination, Augnst 15. .
Tempemture—Surface, 78°5 bot.tom, 5 : .

The surface is nearly covered with weeds.

Si%g;;{;}:? ilill‘;r‘g?:}i rfor:;;::;ngrégtei;‘?ﬁf ns]v’oigsfeee):éending around the
Shg:::{esra;ggt A:)ridtfgﬁ‘l?é;ht])%bt:;i r}x’ear shore is sandy; through middle of
Iake is soft and muddy.
g;::sogf():;;?ﬁ’i;ai?:ﬁ. September, 14, 15 and 16.
'\Islei:tlfz(;;,tS::i.Surface, 14, 659; 15, 66°; 16, 68°; bottom, 14, 48°; 15,
49°; 16, 50°
;‘Yi:}t]?;e?ce}?:nd blue-gills. 'Fish taken were hard, well fed and ghow large

growth.

R T o
PR SRR W o

id
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Shavehead Lake, Porter Township:
Length, 1} miles; width, } mile; greatest depth, 69 feet.
Shores, hard, low banks, wooded on east and north; bottom, soft.

Inlets, one small stream coming from Birch lake; outlets, one small stream
*running to Long lake.

Dates of examination, August 24 and 25.
Weather, clear.

. Temperature—Surface, 70°; bottom. 42°.
Water, clear.

Fish, herring. The herring are hard, well fed and very large growth.

.

.
’ Twin Lake, east, Wayne Township:
Length, 1} miles; width, J mile; greatest depth, 48 feet.
Shores, sandy on east side, marsh on south side, gravel on north, high
4 banks all slrolmd; bottom, soft mud in center and east end, gravel and
sand, very bold shores. )
Inlets and outlets none ; a small isthmus and the lakes are connected by a
small overflow in spring and fall.
Dates of examination, September 18 and 19,
Weather, clear.

Temperature—Surface, 18, 72°; 19, 73°; bottom,. 49°.
Water, clear.

Fish, perch, large-mouthed bass, blue-gills and sunfish.

_ Figsh small, but
well fed and in great nvmbers.

" Skyhawk Lake, Newberry and Marcellus Townships:

Length, 100 rods; width, 80 rods; greatest depth, 47 feet.
Shores, sandy with low banks.
Bottom, sandy, hard.

Inlets, two small spring brooks; outlets, one small stream.
Date of examination, August 24.

Temperature, surface, 71°; bottom, 47°.

Water, clear.

Said to contain grass pike, strawberry bass.

Miller Lake, Marcellus Township :

Length, 80 rods ; width, 60 rods ; greatest depth, 23 feet.

Shores high on north, east and west; low on south side.
Bottom, soft.

Inlets, none; outlets, none.
Date of examination, August 25.
Said to contain black bass, perch, etc.

Cheboygan County.

Mullet Lake, Burt and Grant Townships:
Length, 12 miles; width 2 to 3 miles; greatest depth, 180 feet

Shores, sand and stone, with high banks, with the exception of the lowe

. end.

Bottom,I south end on middle ground stone; north end mud, clay and
gravel.

6
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. Dates of examination, Oct. 9,

tom, 9, 13, 467

Burt Lake, Burt and T
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reek ; Cheboygan river.
jan ri and Burt creek; outlets,

Inlets, Pigeon and Indian rlvor{sotnu, I ;1md he
f 9 rainy; 10, 13, 14, 15 and 16 clear. N
Wonthor, o ns::?&clg r(?m])i’ 12, 52°; 10 and 13, 54° ; tomperature, bot
Temperature, o, 47,0; s e,
: and
Vater, clear. .
%i:h, ,White fish, herring, perch, W

ers. .
Fizs?x‘v’zaken were fat and in good shape.

all-eved pike, grass pike, suckers,

uscarors Townships:
Tength, 9 miles; width 5 miles; greatest dep
Shores, sand and gravel. \

lay, mud. )
?%?&nlbiz:ﬁég gywl/,er, Maple river and Sturgeon river.
u )

dian river. ) o Lot
Ol‘ltlet:)flnéx‘:rrrl\ination October 18, 19, 20, 21, 2.2,2%3 ;;1 2 stormy.
?Vizftixer——October 18 and 19, clear %7%0, zrgm%,m 2,1 560 e ase 2 48
I § . .18, 6075 19, 5 20, 5 21, 2, 480
P%?;Pi{]{t}“:éri;;f;‘zim‘ bott(’)m, 18.597; 19, 46°; 20, 42°; 21, .
38~ ; 23, 38°; 24, 38°
Water, clear.

. . h
Tigh, grass pike, perch,
Figh t%.ken were fat and

»

th, 50 feet.

rock bass, snckers and wall-eyed pike.
in good order.

Clare County.

i ke: '
o e ife' width, 1 mile; greatgst dept.',h, 57 fei; o tamarack, cedar
Longth, b o s d swampy covered with athlgk grow e and
Shor(eis Blrl‘:’itlc? “{)?:::hsall bué 90 rods on east gide, where ban
and wh ,

cleared.

tly black end there is gravel bottom.
Bottom is mostly bl

uck, but in gouth \ ve hom rods
Inlet e coming in orr?north gide, a small spring brook abou
nlets, on

i ature 46°. ) . o
0 IOF%’ gxféyo;asﬁi,st?’:ﬁeszde which is 6 feet wide and 10 inches deep
uilet,

ing south into s small lake. ) 29 and 30.
D:lxilegs of examination, September 27, 28, 29 an

¢ fair; 29, smoky; 30, rainy. E o,
‘lyeather—t;srzptgglrlf):;ewéfs,62°;’28, G300, 60°; 30, 58%; botbow,
Temperature— , %7,

29, 30, 42° ; 28, 40°.
Water, clear.
Fish, l’argc-mouth bass have been

fish {at and well fed.
Roscommon and Crawford Counties.

nty, and Beaver Creek, Crawford

taken which weighed 63 pounds, and perch;

Higgins Lake, Gerrigh, "Roscommon Cou
vonnty dth, from 1 to 24 miles; greatest de

iles; wi r .
Isjli?)g;;]za:ex::})z;’y sand, with gravel and stone in places

pth, 95 feet.

A
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Bottom is mearly all sand, with patches of stone, gravel and marl, with
very little mud. )
Inlets, two small streams, which dry up in summer, and three or four hoil-

ing gprings; outlets, one at south end of lake, which flows south into
IToughton Lake.

Dates of examination, October 1,2, 3, 4, 5, ¢ and 7.

Weather, rainy, showery, and strong wind.

Temperature—surface, 57°; bottom, 48°,

Water, 1, 2, 3, 4, clear; 5, cloudy.

Figh, wall-eyed pike, perch, grass pike, whitefish, herring and black suck-
ers, Fish are plump and well fed. -

St. Joseph County.

Aldrich Lake, White Pigeon Township:

Length, § mile; width, 4 mile; greatest depth, 35 feet.

Shores, high banks and wooded, except on north it is marshy.

Bottom, hard, sandy.

Iulets, none; outlets, one small stream emptying into Pickerel Lake,
thence into Fawn River.

Dates of examination, August5 and 6.

Wedther, clear,

Temperature—surface, 78°; bottom, 58°.

Water, clear.

Fish, small-mouth bass, grass pike, blue-gills and gar-fish. Fish taken in
good condition, well fed, and pike show large growth,

Beaver Lake, Colon Township:

Length, 4 mile; width, } mile; greatest depth, 18 feet.

Shores, high banks on east and north, west and south low banks and
marshy.

Botltom, soft and grassy; pond lilies extend 40 rods into lake on south
shore.

Inlets, none; outlets, none.

Dates of examination, July 27 and 28.

Weather, clear. 7

Temperature—surface, 27, 82°; 28, 81°; bottom, 78°.

Water, muddy.

Fish, strawberry bass, blue-gills, suckers, bullheads aund dog-fish. Fish
taken are poor and of small growth.

Carp Ponds Lakes, Fabins Township:
Length, No. 1, 40 rods; No. 2, 30 rods; width, No. 1, 25 rods; No. 2, 26 rods;
greatest depth, 10 feet.
Shores, mud. :
Bottom, bad.
Inlets, none.
Outlets, none.
Date ofgexaminntion, Aug. 18.
Weather, clear.
Temperature, surface, 85 ; bottom, 69°.
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' Temperature—Surface, 82°; bottom, 58°.

Condition of water, clear.
Fish, blue-gills, pickerel, suckers, bass, bull-heads and strawberry bass.
Fish hard and well fed; great growth of young bass.

Water, clear.
Fish, none.

“Chapin 1.ake, Sherman Township:

Crossman Lake, Sherman Township:
Length. 4 mile ; width, § mile; grea

Length, 100 rods; width, 8 rods; greatest depth, 50 feet.
Shores, high banks extend nearly around t . Shores, low banks, marshy all around lake.

on south shore. B Bottom, muddy, except a short distance on cast side the water is shallow
Bottom, soit and gr ] . Dattom, mady, ez
gravel. i

st depth, 22 feet. ‘
o (111’0 lake; low banks and marshy -

ich i d and
assy excepb along north ghore which 1s san

Dates of examination, July 20, 21 and 22.

’ *  Weather, clear.
gltlglt(ft‘sm;]ser;mll streamn ranning into og Creek. Temperature—surface, 84°; bottom, 54°.
Yo e T Fish, blue-gills, suckers, strawberry ba:s and rock bass. IFish are well fed
wmmer’t dears.“rface 2, 80°; 26, 78" bottom, 75" ' but emall, except suckers, which are very large.
Tewmperature, , 20,

Jater, clear. ) .
};i{slltleriuige&mouth bass, blue-gills, gtrawberry bass.
,

Fish taken were in good condition.

ads and shiners. Fish Lake, Sherman Township:

bullheads Length, § mile; width, 4 mile; greatest depth, 106 feet.
Shores, gravel and sandy, high banks all around lake.
Inlets, none; outlets, none.
Dates of examination, August 2 and 3.
Weather, clear.

at Lake, Fabius Township:
Cl%gxxgsh, 14 miles; width, %imﬂe

otiom, i renty, TR e . : Temperature—surface, 82°; bottom, 46°.

Bottom, hard. ] ; . Water’ stur . . |

Dt of s fotion, Aue a13 ' k- T Fish, perch, blue-gills, bullheads and shiners. Fish taken were well fed;

B e gt - . perch extra large growth ; blue-gills small growth.

Weather, clear.

'l.‘empermure——Surface,

Vater, clear. )

Tish, perch, blne-gills, sma»ll—nmutlll
taken were fat and showed large growt.

; greatest depth, 41 feet.
anks all avound lake. .

o ° ,
j2, 78°; 13, 76%; bottom, 51° Fish Lake, Burr Oak Township:

Length, } mile; width, 100 rods; greatest depth, 36 feet.

Shores, low banks, marsh extending nearly around the lake, except about
<20 rods on north shore.

Bottom, hard and sandy, except in south end of lake.

Inlets, & small stream running out of Cross lake; outlet, a small stream

emptying into Hog Creek lake, then in Prairie river to St. Joseph
river.

bass, suckers and bull-heads. Fish

’ jug Township:
Coreys by F'&b“}s i 1} miles; grealest depth, 79 feet. )
ISJ}e\ngth's]a\tdm;Le; ’gr::"i{'l"’ hi%g{i] banks exteud all around the lake, wooded
ores, g

on the east and gouth.

Bottom, hard gravel and sand ; rocky in the west enf].

Inlets, none; 0nt1f3ts none.

Dates of examjnation, Angust | ¢

Tempemture——Surface, 10, 77°5

Water, clear.

Figh. herring, blue-
taken are harder than an

t 10 and 11. 3
; 11, 78°; bottom, 46°.

rge-mouth bass. Fish

gills, guckers, perch and lalhe o P largo

y we liave found before;

Dates of examination, July 22 and 23.

Temperature—surface, 22, 81°; 23, 78°; bottom, 22, 47°; 23, 46°.

Water, clear.

Fish, bluae-gills, whitefish, herring and bill-fish. Fish, herring soft, white-
fish and blue-gills hard and in good condition.

Fisher’s Lake, Park Township:

Length, 1 mile; width, 4 mile; greatest depth, 46 feet.

growth. Shores, high banks and sandy shores.

Bottom, on north-east end hard, sandy bottom ; south and west muddy.

Inlets, none; outlets, one little stream running down through a big
marsh.

Dates of examination, August 13 and 14.
Weather—August, 13, clear; 14, rainy.
Temperature—Surface, 76°: bottom, 54°.
Water, clear.

Fish, blue-gills, perch and grass pike.” Fish well fed, but of small growth.

/ ke, Sherman Township: - " |
Cr{)(ch tlllxa E n;ile . width, ¥ mile; greatest depth, 41 lfei-eh banke and sandys
’ SJf“fes "on nortfx and south marshy; on eas sonie hig
i hores,
‘ e est hard ;
B ‘::(s);,] hxlxilr]tgﬂgozth and center soft; some places on east and W .
0 » b ;

: and sandy.
D;z‘es of examination, July 19, 20 and 21.

Weather, 19, 20, clear; 21, cloudy.
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cok Tiake, Burr Oak Township:
¢; width, § mile ; greatest depth, 56

Shores, marsh extends northeust around to sout
und shore.

high banks wooded about half aro

Bottom, northern portion hard and sandy, southern part soft and grassy.

Inlet, 1Tog creek; outlet, Hog creek. It is quite a large stream, running
into Drairie river, thence to St. Joseph.

Dates of examination, July 23, 24, 26 and 20.

Weather, clear.

’Tempr_\m.ture——Surf:lcc, 93, 24 and 26, 78%; 25, 79°; bottom, 469,

Water, clear. )
Tisgh. suckers, 'There has been plenty of fish

has taken them neatly all out.

{eet.

Hog Cr
h shore; on the east are

Tength, I mil

here, but constaut fishing ’

on’s Lake, Sherman Township:

Length, § mile; width, + mile; greatest depth, 36 feet.
+ west, pond lilies; worth and south marshy.

Shores, on east, stonys;

Bottow,muddy, except & little on cast end, which is hard and stony.

Inlets, none; outlets, none.

Dates of examination, July 18 and 19.

Weather, clear and warm.

Tempc-mnure——Surface, 80°
Water, clear.

Fish taken, 7 bass with minnows
Jondition, plenty of 1urge-mouthed bass;

old.

Johns

: bottom, 66°.

and four blue-gills with worms.
all seemed to be about two years

Koser’s Liake, Fabius Township:
Length, 3 mile; width, } mile; greatest depth, 18 feet.
Shores, sandy and gravel; high bhanks extend all around the 1

on east and west.
Bottom, hard and sandy.
Inlets, none; outlets, none.
Dates of examination, Angust 9 and 10.
Wenther, clear.
Temperature—3ur
Water, clear.
Fish. large-mouth bass, blue-gills and perch.

dition, but not very large.

ake, wooded

face, 9, 30°; 10, 78°; bottom, 68°-

The fish were in good con-

hite Pigeon Township:

Lenth, 2§ miles ; width, 1 mile; greatest depth, 85 feet.

Shores, hard and sandy extonding all around the lake ; the banks are high
and wooded nearly around the lake.

Bottom, hard and sandy, gmvel in west end of lake.
Inlets, there are geveral small inlets and one large one, which is the outlet

of Thompson’s lake; outlet, one,  branch of Fawn river.

Dates of examination, Atg. 3, 45, G, 7 and 8.
Weather, 3, 4, 6, 7 and 8, clear; 5, cloudy.
_Temperature, surface, 3, 4 and 7, 82°; 5 an

Water, clear.

Klinger Lake, W

d 6, 81°; 8, 807; bottom, 46°.
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Fish, small-mont]
: 1 bass, blve-gills, herri
ch, sma hugs, bl gills, herring, bullhes ker
Thcss]l L“;rlbcrry bass.  The fish are all \(g;y f‘xtI'MdIS' sutlems, Gy
L snall-mouth bass are very large ¥ fub and show large growth
ong Lake, Fabius Township: b |
Ié(lzngtll, 1 mile ; width, } mile
hores are hard and sandy 1"
. andy, high banks ext §
ottom., goft through the center of the 1.4;(“‘? 1“.’"01”“} WC ke
vy, ake; near shores is hard and
})nlets, r;r-ne; outlets, none |
ates of examination, Al‘
"rvem‘her’ ey , Aug. 17 and 18,
emperature, surface, 17, 767; T4
];V‘Va.er, c]mr‘, , 17, 7675 18, 74°; bottom, 51°,
Figh, perch, blue-gi i
s sh, r-gills, shiners, bullheads
s ads and rock bass. Pe i
reh in good

condition, blue-gills are small.

LoIrJlg Lake, Uolon Township:
S]fgget;)’l}lii};n{)l«fil;(gwid:h’ ];k mile; greatest depth, 40 feet
A H extend nearly ar A
o md.s gh banka oxich rly around the lake, marsh extends ahout
%301tttom is mud all over the lake '
nlet, Sw: H :
Da,te; ofwei,;'cr:'?:;(t,ioc;utlleuti agl(:‘lrge stream emptying into Palmer’s Jak
’}‘Veather, clear. o July 26, 2T and 28 | o
emperature—surface, 26 k. o
Walberapare , 26 and 27, 78%; 28, 79¢; hottom, 52¢
Fish, grass pike, blue-gi .
2 e-gills, bullhead 1
A ! s , b eads, suckers ane ’
sh timkeu are hard and in good ci)n(]ihi()lx" :;1] St‘fmvbt.‘rry o et
o ; the grass pike show great

Pa}mer';th;zlke, Colon Township :
Sﬁgrges ,h]iééhm‘:]:;sk; Wiﬁlth, 4 mile; greatest depth, 55 feet
s anks al around the lake, s: and gr ¥
Eﬁiz(;méllzs;lrd,ls?nd ninnrr,hern part, ;to;';:Iilllmsiliilt‘lvfl on ol shores.
, channel from Long Lake; che e
D]?ke, fthence Jrom &L Joggcph ri,v:;lt,lets, channel emptying into Sturgeon
ates of examination, Jul 2 |
'VrVeuther, clear. p July 28 and 29
emperature—surface ; 3
}Vater, oure ce, 28, 809; 29, 78°; bottom, 48°,
ish, grass pike, blue-gi
3 J -gills, sunfish, t
sh. gruss 5, L gills, s h, bullheads, stra v by .
‘ rowthg. fish. The fish are in good condition; th ~thr” s e Dike
g ; sunfish are small. ¢ the grass pike show groat

Piq;kerel Lake, White Pigeon Township:
S‘}?gf;: il::;lsl}?, w:]dth f}hmile, greatest depth, 20 feet
, on s i i ‘ h
oree y outh side, high banks on north and flat on east and
Bottom, muddy, except on north side, which is sandy
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Inlets, one small stream on south side, which is the outlet of Aldrich lake;
outlet, into Fawn Tiver. ) :
The lake is said to coutain grass pike, bullheads, perch and blue-gills.

Pleasant Liake, Fabius Township:
Length, 1 mile; width, 100 rods; greatestdepth, 49 feet.
Shores, muddy; flat marshy banks oxtend all around the lake.
Bottom, soft muddy bottom.
Inlets, none: outlet, is a larg
Dates, August 15, 16 and 17.
Weather, clear.
'l‘empemture——surfuce, 15,76°; 16, 74°; and 17,7169; bottom, 15, 16, 489,

and 17, 49°.

Water, clear.
Figh, perch, blue gills, whitefish and large-mouth bass.

condition and all show very large growth.
Sand Lake, Nottawa Township:
t depth, 34 feet.

Length, mile; width 4 mile; greates
Shores, gravel and gand ; high banks all around the lake.

Inlets, none; outlets, none.

Dates of examination, August 1 and 2.
Weather, clear.
Temperature—-surfﬂce, 1,

Water, clear. .
TFish, large-mouth bass, blue-gills, gar pike and bull-heads.

"The fish are all in good condition and well fed.

o ditch running into St. Joseph river.

Fish in good

820 2, 80°; bottow, 70%.

Sturgeon Lake, Colon Township :
Tength, 1 mile; width, 100 rods; greatest depth, 34 feet.
Shores, marsh extends nearly around; high banks extend a short distance
on east and west.
Bottom, soft and grassy, except near the inlet it is sandy.
Inlet, St. Joseph river; outlet, St. Joseph river.
Dates of examination, July 29, 30 and 31
Weather, clear.
Tempera.t.ure——Surfa.ce, 83°
Water, clear.
Fish, grass pike,
Grass pike are
bass show sma

; bottom, 66°.

gtrawberry bass, large-mouth bass, blue-gills and suckers.
hard and show great growth; blue-gills and strawberry
1l growth; suckers are very large and all are well fed.

Sweet’s Lake, Fawn River Township :

Length, § mile; width 3 mile ; greatoest depth, 23 feet.

Shores, high banks and timbered on north and sonth sides; east, flat banks
and west low banks.

Bottom, soft, grassy, and one sand bar.

Inlets, none; outlet, Fawn river.

Date of examination. July 22.

Weather, clear.

Temperature—

Water, clear.

Surfaée, 80°; bottom, 76°.
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gh -! °, , P -
Fi , lalge mouth bﬂSS, blue gll]S er O]l, suckers, shmers, bull-heads and
n

l.}} fish. B 3

| dogfis ass were in good condition; i W T

‘?‘ i4 : g o, ition; blue-g)lls ¢re poo and small;
man 'l()wnsh'p H

E;; Length, § mile:, width 5 mile; rleat'es depth, 36 fee

i N il 5 g 1 pth, ot

2,
s

Shore, marshy on east
. are, y on east and west; north and south, high {banks and sandy
Inoltet;m;;:.?rg 32(3];12;2?3’5 fw(iith[ rushes extending out from shore, . ‘
s H 1l i ed by springs X
Dust?emfn emptying into Middle lake, %he?]l::(:;uinndtot%?' ety amall
Tem;;)r :xamlr;atlon, August 4 and 5 inger lake.
ature—Surfa ; ;
FWa.ter, abure ce, 4, 80°; 5, 799; bottom, 4, 59°; 5, 58°.
Figh, blue-gills and herrin
¢ ) g. DBlue-gill
growth ; herring were soft but in gogod scozgl;(:ioze“ fed and show large

o

Van Buren County.

GrIeJx:;iI:l Bﬁnr]Lak"e, Columbia and Bloomingdale Townships :
%hois]’gra[:rzllea; vlvulth(,] 4 mile; greatest depth, 54 feetp8 '
S N nd sandy except about 20 rod ’ '
B{:ﬁgn?al;(;ydbanlés; wooded on south and Zisbs e outlet, marshy; high clay
, 8and and gravel for 15 or 20 '
In;:z ct]}?grr(éo,"ered (13 to 8 inches with bggglj f}ignd fhe shores; throngh cen-
s is one large inlet on cast side in
e com i
Dai!(:: ];;rge outlet, a tributary to Black river tl‘,ggnfcrcm'n tLake A
Weat]o e;;mzmatxon, Oct. 22, 23, 24 and 25, into Lake Michigan.
her, 22, 24 and 25, clear; 23 rai '
» ' 1 25, clear ; 23, rainy.
‘ e2r‘npemct)l.x.re, surface, 22, 52°; 23 and 24, 50°; 2 °©
£ 3, 48°;24 and 25, 47°. (P07 B, 407 Dotlom, %, 457
¥ }Yater. clear. ‘ ’ |
b figh, strawberry bass. Tt
e G he fish taken were fat and well fed, but show

Jep Lake, Columbia Tov i
» Colu Township:

] éflr;%::,siéx(lll;ei;n?(}l‘t:hil}bmile; greatest depth, 44 feet

5 s 1 ' .
) T gh baoks on south and east; north and west flat
1

I:]te&!’n;l;rtxlquoyu:]l;tgvzrnzhe lake ztllnd.covered with moss and weeds
Daote, 1 exn,,minat,io’ on north side, a large ditch cut to drain'l k
}Veather, aamination, Oct. 18 and 19. e

‘emperature, surface, 54°;
%‘\Talier ll)llas a’red«:lish color,. bottom, 43°.

ish, blue-gills, perch and large- \

bood pondition et amal gmg%}imouth bass. The fish {aken were in

North Lake, Columbia T i
. 1 :
This lake has been dmiﬁ?hlp'

Pleasant Lake, BaI]gOI IOWI]S]’)I[).
Lengtll, 100 rode; wid 40 rods reatest d(“pt]l 24 fee
83 t-h, 3 B 5 .
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Shores, mar?ihy. -
Bottom, mud. oo

none; outl'ets, none.
glz}:éséf exm’ninat]on, QOctober 17.

Tem erature—sur ace. 54 bottom 49°.

p ] 5 3 .

" h blue-gills perch, bullheads &Dd black bass ,
Fish, i

This ake has been draine 1 hy ditches so there 18 but little loft of it.

Bangor Township: '
Ruﬁgnlgtat‘l(e’% m'\l%; widtl;i, P mli‘:},lyg;’eaau
’ e ith shores.
Batiom mud?y,c;:lered with moss and weedsdtr\ae;a; shores. |
T u:‘aer. ,outlcts, one, a ditch maélello
Il)n;:::,oréoexa:mination, October 13 an .

Weather, clear. fuce
Temperature—suriace,

Fig bine- 118, bullheads suckers B.D(l rass plke.
h gl \ g
3

hard and fab and show large growth.

t depth, 57 feet.
hl(z: all sround the lake.

13, 5693 1*’ 5473 bottom, 49°.
The fish taken were

ia Townshi 28 foot.
e a‘akﬁ Sﬁ{:sn}bxdth’ LAY ggestes}tsd:{)lt:\;wnd’ wood on north and
Shoces, d’ marl, with high ban
Shores, sand an s
east.

£ (o) ) 4] € n into Bl
1 ne outlets, ne small gtream emptyl g
Inlets, n 3

i 0 and 21.
Dates of examination, Oqtob;{ Sl[?(;:
Weather, 19, clem‘,f 20, rlaqm,5403 o
rature—surface, 19, H -
e . 1heads, shiners and gar-fig
e sunfish, builheads,

i -gills,
Flihll:)ne r:;’\}r)}a‘lllefged and show large growth.
8

ack river.

y 21, 5093 bottom, 50°.

i or Township: o foet. '
Sehor) Seth“'Lg‘ke"dlzguiOO rods; greatest depth, 1 e s boon irained.
Longth ¥ e edsy reach nearly to the surface.
we

i 17. )
t‘ons,h()::?nb:irn, guch as blue-gills, sun

Bottom, mudd_y,

Date of examina

Some few native ﬁ
bass, etc.

fish and a few black

Bangor Township:
Lal\;(:atle‘i:)f exEmination. Qctober 24.

A
rp can live 1n. 1
been drained so low that no fish except carp

This lake has bee

i Township 54 foot.
SC(I)J“I Lal:e’l i‘?];n-g?ﬁith’ R greabtss:‘;seg;séh ; wooded on the east and
: Rores, { ich banks on nor
: h high ba
' Shores, sand, with hig
‘ Bost(;:‘;:r}:. mostly marl; thereare gome plac

black mud bottom.

es in deep water where there is &
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Inlets, there is one small jnlet on east side, the outlet of some small marghes
close to this lake. Outlets, there is one outlet on northwest corner. Itis
& county ditch running into Black river, thence into Lake Michigan,

Dates of examination, October 14, 15 and 16.

Tempemture—Surface, 14 and 15, 56°; 16, 55%; bottom, 14 and 15, 50°;
16, 49°,

Water, clear.

Figh, perch, strawberry bass, bull-heads,
bass, sunfish and red bags, The fish t
fed, but small growth, except grass pi

blue-gills, grass pike, large-mouth
aken were in good condition, well
ke are very large.

Sister Lake, Keelor Township:
Length, } mile; width, § mile; greatest depth, 32 feet.
Shores, sand and gravel; high sandy banks except about 20 rods on west,
flat and marshy; wooded on south.

Bottom, sandy near shore, with sand bar crossing near west end; through
center muddy and covered with weeds.

Inlets, none; outlets, none.

Dates of examination, September 11 and 12.

Weather, clear and cold.

Temperature—Surface, 11, 64°; 12. 63°; bottom, 11, 60°; 12, 59°.

Water, clear.

Fish, perch, blue-gills, sunfish,

strawberry bass and large-mouth bass. The
fish taken were hard and well

fed, but show small growth.

Vanauken Lake, Bangor Township :
Length, 1 mile; width, % mile; greatest depth, 47 feet.

Shores, hard sand on east and-south; north and west, flat muddy banks
all around.

Bottom, uearly all hard and .sand
corner, which is soft and muddy.

Inlet, there is ons small spring creek running in on south side;
on west side. [t is a large ditch cut to drain the lake.

Dates of examination, October 11, 12 and 13.

Weather, cold; 11, cloudy; 12, rainy; 13, clear.

Tempemture——Surface, 11, 58°; 12,579, 13, 54°; bottom, 11 and 12, 50°;
13, 49°.

Water in this lake has a reddisl color.

Fish, grass pike, blue-gills, bull-heads, perch
The fish taken were hard and well fed;
bass were small; the pike large.

¥ except a small portion in northwest

outlet, one

» strawberry bass and suckers.
the blue-gills and strawberry

V.—EXAMINATION OF INLAND LAKES

2. WoRk or 1888.

In December, 1887, the newly appointed United States Uommissioner of

Fish and Fisheries, Col. Marshall MeDonald, hat visited Detroit with Mr,
Richard Rathbun, the Assistant in charge of Scientific Research, at which
time they had discussed with members of this board the methods we had em-
ployed in examining the inland lakes. The systematic and thorough manner
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of doing that work was specially commended by them and the results promised . PORT—STATE FISHERIES. 50

by it were regarded a8 of great practical value. Col. McDouald was 80 much :Wploygd in its prosecution is disc >

interested in b, and the opportunit,ies oftered for oxtended scientific obser- I?”}"d in the appendix. This bo'trlllslgcd at more length in an articl

vation connected with the purpose of the oxamination that he proposed co- niversity and the Agricultural (50;1 has sought to enlist the intercst efcon.

operating with us by furnishing & naturalist. The terms and objects of such g}‘};l to improve the character of tl ege in the subject of these examin Ot' the

co-operation were further considered by gubsequent correspondence, and in ' e proposal came too late in th(lao sZ?srol; bty Securi“g their CO-OP(\:'-LIL?(I;]?,
B o be successful, but “;e‘ have

May, 1888, at the meeting of the American Fisheries Society, a8t which Col.
McDonald and Mr. Rathbun were present, arrangements were finally com-
cluded by which the United States Commission agreed to furnish a natural-
igt, nnd bear one quarter of the actual expenses, not including galaries, and
the Michigan Commission agreed to furnish a crew of four men and a cook,
besides necessary camping outfit and our implements for fishing, sounding
and recording temperatures.

The instructions of the United States Commission to the naturalist, and of

hoypes of securin

X the co-operati
tho next soas g ¢ co peration of one, at lea
posed to su]’POI;,t,:]Ife Iproessilt‘}cnt f\\'illits, of ,the Agiitt"tj)lftutrl}l(; Séat]? colleges for
Natural Ilistor ion of naturalist in ; al College, has pro-

e y of that coll our crew with the Pr.

carried out it wi & ; ege. If the rofessor of

The cond(l\ns“égli{mlolllz in a mutual advanmgpenzgogs(tlh {illrlnngeme"t can be

] 10T F10Q0 . s i
ports of 1888, given below, show that thlgu:;;ms: b}
) nuine black

bass is found iv

: 1 three of the luk

1 nkes

whitefish in two, and wall eyed piker?rr;ogltleed upon herring n - threo lakes
] It Dy

on a large scale. It is the purpose of the board to continue the examina-
tions year by year until the entire state has been covered. This course, if

this commission to the crew on the subject of the joint work, are printed in
tho appendix to this report. Mr. Charles II. Bollman, & student under Dr. FY
Jordan at the Uuiversity of Indiana, was employed as nataralist, His work Talainazoo County.
was satisfactorily performed, and his report mas expected in time for this Eagle Lake, Texas Township:
publication. : Length,  mile; width ;p',l
Operations were commenced early in July in Kalamazoo county, where Shores, sand and high ba '1'(” €3 greatest depth, 20 feet.
they were stopped the previons year. The regular work of the crew Was e Bottom, soft, muddy co nks: wooded on south and cast
prosecuted in Kalamszoo county and Calloun county until August 6, when 5 Inlets, none; outlets. n vered with weeds and grass. ’
they were moved to Torch Lake for special work, which was deemed import- : Date of cxamination, J olneA
ant. Abstracts of the reports of the crew arc given in full below. While all " Weather, clear. » July 18, 1888.
of these reports will not be of special interest to all readers, each one of them ; Temperature—surface, 75°;
will be of interest and practical value to some citizens of the state; and it is Water, clear. - ) 15°; bottom, 70°.
also a matter of great convenience to have them in print for reference. - : This lake containsg a few nati
Tho special examinations referred to above are those of lakes of unusual 3 80 warm that the fish ns ive fish, but the water is vory shall
jmportance by reason of their size, the large plants made in them, or the ] good to eat. get soft during the summer mo}nItl hallow and gets
promise, if we find some of them specially adapted, to making experiments % : is and are not

L')InegnL':lke,zPavilion and Portage Townshi
) - ayion @ 2 8:
gth, 2 miles; width, 4 milc; grcatestpdepth 42 feet,

thoroughly carried out, will never require to be done again, and will result in ] Shores are generally mars )
placing on record all that need be known by the state fishery officers to with bulrushes all ‘lroit:ls&v or springy, with patches of sand
enable them t0 deal justly and intelligently with the entire lake system of 3 Inlets, none; outlet Gt 1d the lake. and and gravel,
the state. The instructions, i will be seen, contemplate some investigations ) Austin lake, nOt:Il’inrr 1'5"9 one that flows from the south end
of the streams that are found by the crew while engaged in their lake work. Dates of examination, J n](:m than a ditch, end of lake into
This feature of the examinations becomes very important when it deals with ; TPmpermure-——surhcg’ S“ v 8 9, ,] 0,and 11.
the Jarger streams or rivers, because the physical characteristics of a large i 5275 9, 53°. ace, 8 and 9, 73°; 10 and 11, 74°; botto
glream are less easily observed and less likely to be reported upon accurately ; Water, clear. ’ m, 8, 10 and 11
in the cirenlar reports which are received from individuals who apply for . Fish, perch, blue-gills q
plants of fish. 'The utility of an exact record in our office of all the streams g & mouth bass and gum;efﬂn Sh" strawberry bass, large-mouth |
in the state is of the same kind as the record nOW being made of the inland ! showed large growth ds. The fish tuken were very fat ﬂ1 bass, small-
lakes. 1t would be an unerring guide to the kinds and quantities of fish ’ y fat, flesh hard and
agked for, or sent out from the state hatcheries. Gourd Neck Lake, Portage and
The co-operation of the United States Fish Commission in this kind of Length, 1} miles; Wid‘tlljl an .SchOOICmft Townships:
work was Very acceptable to this board, as it enabled us to enlarge the field Shores, sandy on north ’,L%l:lmle; greatest depth, 5 feet
of our common labors, and afforded an opportunity to demonstrate the pos- . marshy on west i;ou(,h(.l ) north-east, with high bani{s' flat b
gibility of the two organizations aniting their efforts to attain a useful object Bottom, hard, Salidv in n‘on(t,} south-west. ; flat banks and
of common interest with an important saving in the needful expenditure. ; Inlets, one spring creek ¢ , ;0-1“];.1)1‘le: soft muc in south end
The general subject of co-operation in Gish culture by the existing agencies ; head lake on north endn-w ying into west side, and a chan e1n .
| Rawson lake. nd 5 outlet, one small stream ﬂowizeg fsr(?nt]lu?gg-
uth into
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inati Iy 12, 13 and 14. o d 14
gates Of;teuxrimésfft:égf iyzu %'50;’ 13 and 14,,78% ; bottom, 12,50°; 13 and 1%,
em per 3 ’

49°,
Water, clear. ) Hrogills
i 11-eyed pike, blue-gills,
Fl?ll‘]h?gselx: ,w:?e thd, well,fed and showe

grass pike and large mouth bass.
d large growth.

s d Brady Townships:

Indian Lake, quthm an 1 mile; greatest depth, 76 feet. h
Lgnghh,fii gt:}l;s(,mvzlgot};;x rlcﬂds a’llg around the lake are low aud marsny,
Shores,

. ' ' 1
bact Oﬁnthei:xtsgng:db::flt(smud; in deep water in body of lake, hard clay
Bottom, 1 R
arl. )
Inll‘:t(: Two; Portage and Beaver creelistco
botéom and grown Wit}.l weeds ; outlets,
wing into Portage river.
Duf.lt(;s of examination, July lL an‘d 12%.0. Lottom. 54°.
’1“emperature, surface, 11, 72%; 12, 73%; ,

Fish taken herrin suckels rock bass, bu e b t 3 ike
» g y 88, ilh (18, lnck bass, gras p
)

and perch. The fish are well fed.

ming in on the north side; mud
one; on south side of north arm,

o]

e
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Inlets, one small inlat flowing from West lake; outlet, one channel flowing
into Long lake.

Dates of examination, July 12 and 13,
Temperature, surface, 12, 75°; 13, 74°; bottom, 70°.
Water, muddy.

Fish taken, large-mouth bass, rock bass, blue-gills, bull-heads,gar pike, sun-
fish and, dogfish.

The sanfish, blue-gillsand bass, were well fed, but soft and of small growth.

Howard Lake, Schoolcraft Township:
Lengsh, 4 mile; width, $ mile; greatest depth, 46 feet.

Shores, soft and springy close to water’s edge; high clay and sandy banks,
wooded on north, east and south.

Bottom, on north soft and grass for ten or fifteen rods; balance of lake is
marl and black mud.
Inlets, two ; one a small spring creek emptying into west side, and one a

large stream flowing in on east shore; outlets, one, a large stream flow-
ing into Rawson lake.

Dates of examination, July 18 and 19.

Temperature, surface, 18, 73%;5 19, 1R9; bottom, 449,
Water, clear.

A Figh taken, long-jawed wiitefish and perch.
i The whitefish taken were in the best of condition.
\ Township: ; t A
Crooked Lake, Texae T¢ o test depth, 50 feeb. . 3
rLength, 1} mlles‘; h“’,:;!t}ll’ za?&;eéa%lif:; Woodgd <’m south and about } mile I 3 Rawson Lake, Schoolcraft Township:
Shores, saudy, with high % Length, 1} miles; width, 4 mile.
on north. 1 and gravel for ten or fiftcen rods out from shore; soft black - Shores, on north end are flat and marshy; on south side, tamarack swamp;
Bottom, sand and gra : ‘ A on north side high banks.
mud ihml’gh 'a“éd})en:f. lzl;i}an stream emptying into Bass lake. 1 Bottom, in deep water hard marl; in shallow places, mud covered with
Inlets, none; outiet, Ong, 9. . 5 weeds.
Dates of exammatl;m, J‘l‘lsy }7?0&'“(119] 739 bottom, 18, B5°; 19, 54°. o Inlets, two, one in north end coming from Gonrdneck lake, and one in
—Surface, y 49 . . e .
'%::g)re,rsg:;i ’  ineads, Tho bluegills and sunfish ;%??nzniiJogllgialflfgr?akléoward lake; outlets, one on the south side
Tish taken, blue-gills, sunﬁsh“!}za and showed large growth. Dates of examination, July 16, 17, 18 and 19.
were hard and very fat, we ; Temperature, surface, 16 and 19, 73°; 17, 72° 518, 74°; bottom, 16, 514°;
. - 17, 529; 18, 53°; 19, 51°.
Township : i
West Lake, Portage 1 R test depth, 14 {eet. . L Water, clear.
Length, 1 ’3‘193ﬂw:’dg;’n%smelliépg:e&out 1}pmi1e on south shore, which is Fish, suckers, calico bass, blue-gills, sunfish, bullhoeads, herring, grass pike,
Shores, sandy; 1ia 4 west. ‘3R and perch.
high banks; wooded on north and W by 'The fish taken were plump with stomachs full.
Bottom, soft and 'mudf}yi 16, L A
te of examination, July 10. 61 |
'ggxr?pemture—Surface and bottom, 73°. th bass B Calhoun County.
Water, mﬂdd)’-. R e fish, suckers largfé'mO\l a .
This lake is said to contain blue-gills, Bl;\;lo net was put,in this lake, as the ¥ 4

ecies of native figh. / Jake, as the
antz Srminse :lff}xllelf)épand the bottom covered with weeds. I
wate g

lowered by ditching so that the lake is pearly destroyed.

Austin Lake, Portage and Schoqlcrz‘xft Townships:
Length, 3 miles; width, 14 miles ,kgr atest dep
Shores, flat and marshy; low banks a
Bottom, soft and muddy; grass an

eatest depth, 14 feet.
the lake.
d weeds all over the bottom.

Gognac Lake, Battlo Creek Township:
Length, 13 miles; width, 4 mile; greatest depth, 65 feet.

Shores are sand and gravel except on south end of lake, where it is low
and marshy.

Bottom, is sand, gravel and marl in shallow water; in deep holes, mud.
Inlets, none; outlets, none.

Dates of examination, July 20, 21, 22, 23, 24 and 25.
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Temperature——Sol{rface, 200 2‘1 :md_c‘:’?;, 73°; 2Q'Z.and 25,;74"; 25, 15°; bottom, : Shores are
90 and 23, 44°; 91, 48°; 22, 453 94, 5193 25, 43°. . y banks all gl‘aveldand gand, with rushes on th
Water, clear- ¢ all aroun the lake. southwest side, with hi
TFish, gar pike, swamp bass, perch, bull-heads, blue-gills and sunfish. The i3 Bf;;t(:lm is hard sand and marl on offset and i b high
fish were small but plump and well fed. i Inlets ei‘]l(’)r[;]ﬂ()es, t‘]VhiCh is hard. nd is & dark kind of marl or dirt
o , none; outlets, none. ’
Barnum Lake, Leroy Township: ‘ -1 }1)‘2::5 of examination, August 1 and 2
Length, 13 miles; width, § mile. ;3 W,ltel:_e’é‘ltcm‘e—Surface' 769 bottom 6:7"
St , rshy OT growr with rushes arout & the entire lake. . i ater, clear. ’ .
B(]J:{(():lsn,lzgftfg\ld fnd mlarl. ) l . - ; Fl:l;,dperch, swamp bass, calico bass, blue-gil
d from Pane’s lake; outlets, one flowing oq. and i::iShl.] f’l;l'xe fish are of good'sizeefl‘:el?wbllxlllheads, golden shiners
are well fed, their stomachs bei g ch averaging one :
/ ing found full. » pound,

1to south en
o Kalamazoo river.

July 22.
739 ; bottom, 49°.

Inlets, one coming ir

from north end int
Date of examination,
Temperature —Surface,

Water, clear.
Fish, suckers, perch, blue-gills, swamp bass, cels,

Upper and Lowe
r Brace Lakes, T :
Len cs, Townshi i
ngl’ Upper lake, § mile; Lower ;in(if .Frefloma and Eckford:
glomen & mile. > e; width, Upper lake, § mile
hores are mar T :
s whema'll nll' around both lakes, except on t} i
Bone, T m;e is atllttle sand and gravel o east side of the lower
. a " . . )
e oo hsm of sand and marl mixed, which i
Inlets ne when stirred up. » Which is soft and has a terri-
, none natural, but there i i
a small . outlaf e is a ditch coming i
lake; outlets, one, which is a dit;’lgclunéot;ll;?):or')l?e: hil\j'elémm
8 o ilder’s

cunfish and rock bass.

d Townships:
test depth, 24 feet.

St. Mary’s Lake, Pennfield and Bedfor
a the lake, with bigh, sandy

Tength, 1 mile; width, % mile; greal
Shores, are sand, gravel and tocky all aroun

banks.
Bottom, along the shore is hard, but after 18aving the offset, is soft mud. . oreek
Inlcts, none; outlets, none. ,; Dot eek to lowgr the lakes.
4 and 25. 3 Dates of examination, July 30, 31
ki Temperature—Surf ¥ 30, 31 and August 1
W rface, 30, 78°; 31, 76°; :
ater, clear. ’ ’ ; bottom, 30, 56°; 31, 58°

Dates of examination, July 2
Temperature—-Surface, 74°; bottom,
Tish, blue-gills, bull-heads, perch, swam

gize and well fed.

94, 54°; 25, 3%

p bass and chubbs. Tish :
, blue-gill
gills, swamp bass, grass pike, bullbeads, suckers and red-}
’ and red-horse.

fish are good
The fish are generally small, but well fed

Hart’s Lake, Battle Creek Township:
groatest depth, 45 fect.
Antrim County.

Teungth, % mile; width & mile;
Torch Lake:

Shores, flat and marshy all around the lake.

Bottom, soft mud and marl, covercd with a short growth of weeds. b 4 ]

Inlets, one, coming in on south side, & gmall spring brook ; outlets, 008, 3 ength, 18 miles; width, 24 mi

L . : - miles;

flowing into Kallamazoo r‘lver. Eg?tles are sand and gra:veliaroluiii ;gllgi']lrbgs]t gepth., 320 feet.

Date of examination, July 27. . » om is a mixture of gravel, mar] ake, with a few places of clay
Tempemture——Surfftce, 759, bottom, 48°. . places with weeds. » marl, clay, sand and stone coveré]"
Pook no fish. The fish are all native. Inha\ts, several small spring streams comi d in

' ! er on same side; ontl ’ ming in on east side )

Panes Lake, Le Roy Township: :: | b lzuke into Round lake. et, one, Torch river, flowing from séllz;ldellc(lldg}

test depth, 42 feet. : *’SCStOf e‘xmnination, Angust 10, 11,712 .
- F ept. 2, 3 and 4. , 11,12, 13, 14, 15, 16, 17, 18, 25, 27 and
> Ed

Length, 1 mile; width, 1 mile; grea
ound the entire

Shores, marl and mud, grown with po
lake.

Bottom, mostly marl, with

Inlets, none; outlets, one, flowing from soit

Date of examination, July 4.

'I‘emperature——b‘urtace, ©3°; bottom, 49°.

Temperature, surface from 67° to 69 botto from @ in depth of 10
y rf; y 1} 3
‘ . 6 5 O m, 148 ) 0
3y it} ] sh, h ngs, pe 1 3 -
Fish, lake tro t, whitefisl , nerring, li 148, rch and suckers, The stom
y b
achs of the fish were full ut the fish were not as plump ag those of the
1 oma 1e¢ 14 y @
The food found in the stomachs of the lake trout consists entirely of small
they also contained more of the millers thumbs found in 109[) water.
4 1 th bass, suc sers, p ’ g g crust: (
Vater kers erch Whitefish and her ring were feeding on ustaccans and the little worm

od lilies and rushes ar

mud in the deepest parts.
th end into Barnum lake.

sunfish and blue-gills.
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The commission has long been of the opinion that if it poskeased & car of
its own the pessibilities of enlarging the work would be very greatly
increased. Under the past order of things neither the German carp nor the
wall-eyed pike could be distributed by the commission, parties desiring
these fish being compelled to either be to the expense of going for the fish
personally, or paying express charges thereon. The commission has also
been precluded from making distributions of the black bass from waters
which were well stocked to those that had been exhausted, which would be
made possible provided it had a car of its own.

At the last session of the legislature and near the close of the session, the
commission was notified by the various railroads in the state that under the
Interstate Commerce Act they must withdraw all passes heretofore granted
to employés of the board. The board at once upon conanltation with the
fisheries committee of the legislature, submitted an cstimate additional to
the amount already asked for to cover this item of expense, amounting to
about $6,000, and the same was allowed to the board. The railroads took
this precaution, being uncertain as to what effect the Interstate Commerce Act
would have upon their business. Sometime after the adjournment of the
legislature some of the roads expressed a willingness to grant passes and after
a time the courtesy was renewed by nearly all the roads. This left ai the
command of the commission a portion of this amount of mnoney, and after
fully considering the matter it was concluded that the best interests of the
state would be subserved if a car conld be purchased or built that would
answer the purposes of the board in its work. Plans were accordingly made
and bids were solicited from various car companies throughout the countrv
and a contract was finally entered into with the Litchfield Car Company of
Litchfield, Illinois, who are largely engaged in constructing special cars,

for the construction of a car according to the plans submitted by the board.
None of the car companies in Michigan that were applied to would accept
the contract at all, for the reason that they were too busily engaged upon
other work. The bid of the Litchfield Car Company was $1,000 lower than
the next lowest bidder, and the contract was finally let to them for the sum
of $3,550.

The car was completed and delivered to the board on the lst of August,
1888. It is 55 feet long, 9 feet 8 inches wide, ig plainly and substantially
constructed and is ealculated for service. It is fitted out with first class passenger
coach trucks, with air brake, platforms, coupler and buffers so that it can be
easily hauled in any passenger train. Itis provided in one end with an oflice,
and in the other with a kitchen, thus enabling the men to live upon the car
while upon the trips, materially reducing the expenses of traveling. It is
fitted with five berths for the accommodation of the men and the body of the
car is so constructed as to carry 175 cans. This largely increases the number

of fry wo have been able to carry in the ordinary baggage cdrs heretofore
used. It will be thus seen that there is a material saving in the expenses of
the men who accompany the car, they being lodged and fed on board the car.
It also obviates the necessity of procuring passes for the men, as all that ig
necessary is to procure an order from the superintendent of the road to have
the car hauled. The railroads over which our work is done express great
satisfaction with the board in having a car made and say they are entirely
willing to haul it in any train they may have. The exterior appearance of
the car is very neat and attractive.” The car has been named “Attikumaig,”’
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GRANT OF FISHERY RIGHTS ON TIIE DETROIT RIVER.

In October, 1888, we became aware .that persons who had been holding
leases uf fishing privileges for a number of years on the Detroit river, which
were under the control of the Lighthouse Board, had been notified by the
lessors that their privileges would terminate January 1, 1889, when there
would be a re-leasing. These privileges had been enjoyed for a number of
years by the parties in possession at a merely nominal rental. This board
for the past few years has, under arrangement with the different lessees of
these fisheries, had the privilege of handling the whitefish taken on thess
grounds for the gathering of ova, which right has cost the stalein the neigh-
borhood of $1,500 to 2,000 yearly. 'The fisheries which have thus been
operated by the commission are known as Grassy Island and Mammy Judy.

In view of the facts that the state for the last ten or fifteen years has been
planting large numbers of whitefish fry for tho public benefit, at a consider-
able expense, and that the statisties of the past two yearsshow that this money
hag been expended judiciously, and fishermen are now reaping an adequate
benefit in the enhancement of the value of their fisheries, it has seemed but
justice to the state that the operations of spawn gathering shonld bs enjoyed
by the commission without expense, and if necessary, authority should be given
the board by statute, to enter upon any fishing grounds within the borders of
the state, at their pleasure, for the purpose of gathering the ova of the whitefish
without expense. Undoubtedly legislation of this kind would meet with
some opposition were it proposed, and very fortunately the necessity for leg-
iglation of this kind has been obviated, for the present at least, by the secur-
ing of the right hereinafter mentioned.

To intelligently understand the value of the grant we have obtained it is
only necessary to say that, owing to the sheltered locality of the fisheries on
the Detroit river and the certainty with which the ova can be procured, it
has grown to be a very desirable place to conduct such operations, and during
the past fall, in addition to our own work done on the river, the United
States Commission, the Wisconsin Commission and the Canadian aathorities
have all conducted spawn-gathering operations at different points between
Detroit and the mouth of the river.

Upon learninig the intention of the Lighthouse Board to relet these fish-
eries, stops were at once taken -by us to ascertain if we could not secure the
right to operafe upon these grounds, for the purpose of gathering the ova
without expense to the state, and the following petition was addressed to the
Lighthouse Board:

DError, M1cH., November 12, 1888.
To the Lighthouse Board :

GENTLEMEN :—It has come to the knowledge of our board that parties
holding leases of fishery rights on the Lighthouse Reserve on the Detroit
river, have been notified that their leases would expire on the 1st of January,
1889, and that these rights will he open to competition after that date.

You are probably aware that the state of Michigan, through this board,
has been engaged in the business of restocking the Detroit river and adjacent
connecting waters with whitefish, for the last twelve or fourteen years, and

- that the result of this work is being felt very noticeably this present season.
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This petition was promptly considered and after a brief correspondence,
and on Dec. 12, 1888, the following communication wag received :
WASHINGTON, Dec. 12, 1888.
Michigan Fish Commission, Detroit, Mich.:
S1Rr:—Referring to your letter of 12 Nov., ’88, the Board has directed the
engineer of the tenth light-house district,Cleveland,Ohio, to ingert in any leage
or leages that may be granted for the fisheries in the Detroit river, over
the premises leased shall, be subject to

which it has control, a condition that
ur commission, as requested by you.

entry, etc., for the purposes of yo
Respectfully yours,
JAMES F. GREGORY,

Major of Engineers, U. S. A. IEngineer Sccretary.

ction the state has acquired a most valuable right, and the thanks
are due to the courtesy of the Lighthouse Board for their very
The kind offices of

cerful compliance with our petition.
officer in charge of this depart-

Mg. HERSCHEL WHITAKER,

By this a
of this board
prompt and ch
Commander C. V. Gridley, of Buffalo, N.Y.,
ment, and of Commander Horace BElmer, of Detroit, for their assistance
in this matter, are hereby duly recognized and our thanks are extended to them
for their courtesy. The obligations of the commission to Senator Stock-

bridge for his kind offer of assistance are also hereby duly recognized.
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I shown a greater percentage of impregnation in a given quantity than
about 20 to 30 per cent. He at first succeeded mno better than |
those who had preceded him, but his practical mind soon suggested to .

him that with such results no advancement adequately necessary to
restock exhausted waters could be accomplished, and that the natural
gpawning habits of the fish were but little improved upon, if at all.
Thought and devotion to the work finally suggested to him what is now
known to fish culturists a8 «Qry impregnation,” and his experiments

with this process were soon rewarded with & gurprigingly gratifying
result. Tostead of & percentage of guccessful impregnation amounting i

to only aboub 20 to 30 per cent, he found that the percentage '
under most favorable circumstances might bo raiged to even 95 per cent. :
The necessary and logical resulb of this discovery suggested to those
interested in fish culture, the entire practicability of the different states
embarking upon the work of fish breeding npon & large scale, to remew
or increase an jmportant food item. State after state has entered upon
this work until now there are very few of the states of the Union which

have not engaged in 6ish breeding in some measure. The success of this @ SRR

work has been 80 manifest that it is entirely within reason to 8ay that

despite all obstacles, even those which the laws of well governed states : A P P E )

ought to remove, figh culture can restock our depopulated waters.

Mr. Green contributed largely to the literature connected with the
subject of fish culture, and was & recognized authority on disputed
questions. For many years he was superintendent of the N. Y. hatch- S S B
ery at Caledonia, N. Y., and actively overlooked the general conduct . I S
of the station until his death.  He has educated many of the best fish T
culturirts of the United States in the rudiments of the business, who
are now st the head of jmportant work all over the conntry.
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