
,~ 
j ' 
\ I 1'/', 
~,; 

Original: Fish Division , 
cc: S. Shust 

Education-Game 
INSTITUTE FOR FISHERIES RESEARCH E. Roelofs 

DIVISION OF FISHERIES 

MICHIGAN DEPARTMENT OF CONSERVATION 

COOPERATING WITH THE 

Institute for Fisheries 
Research 

UNIVERSITY OF MICHIGAN 

ALBERT S. HAZZARD. PH.D. 
DIRECTOR 

ADDRESS 
UNIVERSITY MUSEUMS ANNEX 

ANN ARBOR. MICHIGAN 

°'.IBPO?.T rIO. 333 

E. w. ?t.oelofs and 3. E. Y::il:pela 

Introduction 

Location and Drainage 

Cusino Lake (formerly known as Round Lake) is located in the Cusino 

State Garne Area, 22 miles northeast of Shinzleton (T. lJ.7N • ., R. 16W • ., 

Sec. 23., 24). Ross and Wolf Lakes are vri thin two miles of Cusil;lo Lake., 

and the Driggs and Fox Rivers are within an hours driving distance. 

Hone of these are directly conx1ected vvi th Cusino Lake. 

The lake can be reached by leaving M-28 on the Dric;r;s Lake Truck 

':,:'rail (3 miles east of ·iialsh) e.:::.d ".:;ra.vel:i.ns; !'.Orth and west about 15 

111.iles, or by leavin:; L~-28 at Creit_"hton on the Creighton Truck Trail, 

6.r:i.vint; nortr a•)o,,.t the sarn.e distance. ?oth roads are ::;ood :;ravel roads. 

:.:.. E. ~. 7[., Tras v.sed OJ' the Fisher~'Lss 31J.rvey Fart~W July 20-21_~, 19~:.2 

allc•:;3d the S',1.rvey -:s.rt·., ci' use the game le.t·ore.tor:y as a f5.eld office 

a:1d la':: :J:'."8.tory c::..1.rir::; its stay on the lake. 

W The party consisted of: H. :s. Eil?ela, leader; R. Yan Deusen, 
.:."• Galvin, and S. Lievense, assistants. 
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Past and Present use 

Prior to the esta--:,lisi::-rient 0£' the ::::aT!'_e :1eadquarters on this lake 

about three or four years a.go, little use had been ;;iade of the lake since 

it is quite a Qistance from population centers and there is no resort 

develo:pment. :I:t perhaps ,:ill never be an iI:1portant ::.:;u::ilic fishin:-; ws.ter. 

=-:rowever, there is a state-o-vmed ca_111ping ground on the lake shores to 

a.ccormn.odate visitors, and this ma:r increase its use. 

Physical Characteristics 

Geolo~ical Origin 

Cusi'"'.O La7r.e is a t:,,c:,ics.l 11 po-c-t'.ole 11 lake, very probably formed b;r 

t:i.e i-nel tin'<.: of a block of ice follov;in' the recession of the ice in ::::lacial 

ticnes. 

Sh,:.i.pe of :"asin ~ Extent of Drainage 

The lake outline is nearly round. The basin is relatively shallow; 

one small depression is 36 feet deep, but most of the lake is less than 

20 feet in depth. 

The surrounding country is sli0htly rolling and heavily wooded, mixed 

stands of conifers and hardwoods beinc ~redominant. 

Water Fluctuation 

There is very little fluctuation in the water level of Cusino Lake. 

It has but one small inlet, bringing in a small amount of seepage water. 

It also has an outlet which functions only af'ter the sprin:c: run-off. 

l'he draina e area. of the la.~e, therefore, h: li.rni ted to the immediate 

vicinit: 0 • T:-,e lake l:iss :L1 -the u;7per reaches of -;~fee ;,anistique River 

system_. 

P:"_:rsical D-a.ta 

~acle I sur,.,.s_arizes 
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Table I. 

Su:m:ri.ar:i of Physical Data. fron Cusino Lake, 

1 • .Area 

2. Maximum depth 

J. Shore development 

Schoolcraft County 

36 feet 

1.5'¥ 

4. Dominant bottom types 
a. Shallows (0-15 feet) sand on ~ost shoals, except in 

protected bays, where fibrous peat is dominant. At 
a.bout 11 feet the bottom chances from sand to pulpy 
peat. 

b. Depths (over 15 feet) pulpy peat for the most part, 
altho-ugh sand was found in the 36 foot depression. 

5. Color of water-sli6htly brown 

6. Transparency of v1ater-
Secchi disc reading-12 feet 

'<¥This ~eans that the lake has a shoreline 1.5 ti~es 
as long ~s a perfectly round lake of the same size. 

~1ave and Ice Action 

Due to the heavily wooded hills surrounding the lake, there is little 

wave or ice action. 

Discussion )f Physical Factors in Relation to Fisheries 

From the standpoint of basin shape, Cusino Lake could be fairly 

productive. It has wide shoal areas and is quite shallow throughout. 

Shallow areas are zenerally associated >'ii th hi;::;h productivity because such 

conditions are required b? the r..ajori ty of fish for spawning and for 

zrowth cf.' young fish. Too, most ::ilants row in srallow water-under 15 

feet. -Need beds usu.all:, }1:c:.rbor abt'nC:.a:,,st insect life which can be utilized 

as food by the fish. 

-r.::owever, the :;::,revalence of a sa'J.d botto,: throw~:iout t:,-,.e shallow 

areas definitely limits :9roducti vi ty. Pu.re saYJd hottoI:1.s c;enerally are 
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not productive, eitner of plants or bottom or[:;anisI'l.s. ience, while the 

sha~)e of the basin favors :';roducti vi ty, the ty=>e of bottom is not especial-

1,r P2,rorable. 1.) -- • 

T'.~e trari.sparenc:r of tr.0 ,.-rater 6eter:n1ir:ies to a certaiY1. de, ree the 

~~rcr;-:::?l. In Cusino Lake, ::_:ilants should be able to .~row to a depth of 12-

15 feet, providing other conditions were favore.ble. Plants are not 

found beyond the 10 foot contour, however. 

Temperature and Chemical C11ara.cteristics 

Temperature 

A study of the water temperature on July 21, 1942 showed that the 

waters of Cusino Lake v,-ere thermally stratified. The thermocline, zone 

of rapid temperature change, occmired cetween the deDths of 15 and 24 feet. 

The ciepth of 1Nater at the sa."1.::;>ling station was 36 feet. 

Chemical Conditions 

Tolerable oxygen (L7 p.p.m.) existed down to 18 feet; ar.d, sj_nce 

the avera~e der:,th of the 1."ater in the le.ke is between 12 and 15 feet, 

it is evident that n1ost of the lake conte.ins water suitable for fish 

life from the standpoi'1.t of o:x:yc;en requ;_rements. 

The lake has a pH of 6.8 and a methyl orange alkalinity of 2.0 

to 4.0 p.p.:,:n. It is therefore slightly acid and extremely soft. These 

chemical conditions limit tne nu..~ber of species of nlants and animals 

which are able to :;row in the lake. Snails and cla.'TI.s, for e:x:a:!11ple, 

were not observed by the partiJ and very probably do not exist in the 

lake due to its lack of mineral salts, particularly calcium salts. The 

pH is almost neutral (7.0 is neutral) and is not prohibitive to most 

:ilant or a:>1.imal growth. 

Folluti '.)rJ. 

Yo pollution -.;;as 00s13rved or renorted. 
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Che:mical and Temperature Data 

Table II. 

Chemical and TeF-perature Data from Cusino Lake, 

Schoolcraft County (7/21/42) 

Temperature °F. 
Surface • 70.9 
Bottom - 35.0 
Thermocline 

Top - 69.9 
Bottom - 57.3 

Oxygen (p.p.m.) 
Surface - 7 .o 
Bottom - o.o 
Thermocline 

18 feet - L,. 7 
24 feet - o.o 

(15 feet) 
(24 f'eet) 

Methyl Orange Al'zalini ty Range 2.0-L, .• o p.p.m. 

pH - 6.8 

Discussion_£! Temperature~ Chemical Factors in Relation~ Fisheries 

The factors listed above and their relation to fisheries have been 

discussed under the separate headings. In summarizing this information, 

it might be said that the chemical conditions in Cusino Lake probably 

limit productivity to a greater extent than other factors. The extremely 

soft and slightly acid water, somewhat typical of bog lakes, limit plant 

and anir.'l.al growth to fewer species than are generally found in harder 

and more alkaline water. These factors influence fish growth indirectly, 

through the small anount of available invertebrate food organisms. 

Biological Characteristics 

i!e,;etation 

The foll awing table Ests and d-res the relative abundance of the 

nlant sr:-ecies founc. in Cusi:>J.o Lake. 



Comm.on Eame 

Water shield 
Cladium 
Three-way sedge 
Pipewort 
St. John's wort 
Rush 
Water rnilfoil 
~ush;y pondweed 
Vfni te ·water lily 
Yellow water lily 
Pondweed 
Pondweed 
Eulrush 
Bur reed 
Cattail 
Bladderwort 

-6-, 

Table IE. 

Scientific Name 

Erasenia Schreberi 
Cladilli--n ma.riscoides 
Dulichium arundinaceum 
~riocaulon septangulare 
Hypericu..m punctatmn 
Juncus sp. 
Fyriophyllum sp. 
:tfajas flexilis 
Hymph2ea odorata 
Nuphar variegatum 
Potamo,~eton confervoides\:: 1 

Potarnogeton oakesianus 
Scirpus subterminalis 
Sparganium an;ustifolium 
Typha latifolia. 
Ftricularia sp. 

~Not previously reported in Wtlchigan 

Vegetation Needs and Significance 

Relative 
Abundance 

Common 
Few 
Common 
Connnon 
Few 
Few 
Common 
Few 
Common 
Few 
Common 
Few 
Fevv 
Fe"",n 
Fei,v 
Com.'llon 

The plant life in Cusino Lake is limited to 16 species. The weed 

beds are confined largely to the shallow bays. The sandy shoals produce 

very sparse gr◊'wths of pipewort, bulrushes, and water shield. These 

plants have very little foliage suitable for coYer for insects and other 

fish foods. 

Soft water lakes are usually 21ot rroductive of vegetation, and there 

is perha:,:,s little that can be dorre to im;7ro•1e this condition in 8. large 

lake. fertilization or artificial enrich'nent mi:;ht increase the mineral 

content of the water, but this is not feasible or practicable in a large 

lake so lightly fished ard so far from po:,ulatioY> centers. 

Fish Foods 

The study of fish foods is important in a fisheries survey because 

of the diversity in feedin~ habits of various species of fish. Young 

fish of most species feed on plankton ( s:-1.all plants a:r2d ani.'Ila.ls which float 

free in the water) or small insects. Older a:0d larger fish feed on a 
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variety of foods, derending 1.1.;::ion their s::_::ecific habits; some feed on 

~lankton, some on larger insects and other invertebrates, and some on 

fis:1. It is therefore im.0:ortant that all of these types of food are 

::_::resent i:0. a lake in order to main-::;ain 8. varied fish population. 

Plankton was abv.ndant at '::),e tir:i.e of the survey, vri th animal forms 

predo:rr.i "la tin:;. 

Bottom food or[a.nisms were nuwerous in the orr,;anic bottom in the 

deeper v:ater, but very sparse on the san6y shoals. Few insect forms are 

adapted to life in the relatively hard sand bottom, and those that are 

able to live there are often unavailable to fish. It has been observed 

that beds of aquatic vegetation produce much more available fish food 

organis~s than does the lakB bottom. However, the fish food organisms 

in the plant beds of Cusino Lake were rather limited, perhaps due to the 

chemical condition of the water. It is also important to note that 

snails and other shell-forming in7ertebrates were completely lacking. 

Three species of forage fish were taken by the survey :?arty. 

Fish Present 

Table IV s~1.ows the kinds and relative abundance of all species re­

ported or taken from Cusino Lake. 

It is interestinr, to note that there are several S';ecies of game 

fish 'nh:l.ch >ave been planted in Cusino Lake but v:'~ich a')~arently failed 

to become established. So"l.e of these :may be present but, if so, are very 

few· in number because the party -,,ade a snecial effort to take these 

species. A."tJ.other rather unusual condition is the presence of a bluegill X 

pumpkinseeJ n:rbrid population apparently without either of the pure species 

'being preser:t. Itr. Prari..non, zame manaf;er of the State G-a.c11e Area, renorts 

that several years ago, a nu:nber of srn_all fis~:., su=-posedly bluegills, '/Jere 

transferred from a nearby lake :l.nto Cusino Lake, and this may account for 
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Table IV. 

Kiu.s anc Relative Aouno.ance of Fish in Cusino Lake, 

Schoolcraft County. (S' .k. - ' f' ~cc int ~ecorus _or 

s~ec:.es 

GA'.2 
-::-e·llov per~h 
Forthern pilre 
Elue;ill .i.. Ill'll".9kinseed 
Small!".'.oti.th bass 
Largemouth bass 
Walleyed pike 
Eluegill 

FORAGE 
I.fad r:lir:.now 
Golden shiner 
Liienona killifish 

COAR.SE 
Black bullhead 

OEl<OXIOUS 
None 

Comr:ion 
Cornn.on 
Few 
Fei ther taken nor reporter:: 
lfoi ther taken nor reported 
Feith.er taken nor reported 
?either taken nor re:-orted 

Common 
Common 
CorrZ'lon 

Common 

1937-191~ included) 

0 
L;.6 a.dul t 

? 
700, 3-5 month; 225 adult 

2300, 3-5 month 
1,085.,000 fry 

37,820, 3-5 ::nonth 

the h~rbrid population. Another possibility is that the planting of blue­

sills may have contained some pumpkinseeds or hybrids and that the hybrids 

survived. 

Growth Rate of Game Species 

The growth rate studies on the ga""le fish s.re s1x-r,rn.arized in Ta1Jle V. 

The nort!:J.err. pike are ar:marentl:, able to secure enou;h food, as shown 

b:r their rapid 6ro"i7th rate. The perch are grovdng slower than average. 

(The average perch reaches 6 inches during its tr..ird surrzner- or in l:.ge 

Group E.) '::'r..is may be the result of too larse a population for the food 

supply. The pike probably feed to a large extent on perch, but the weak 

liri..k in the fooc1 cl-lain may well "'r)e the lirri tee ir..vertebrate life upon 

which the youn,:; fish :n.or:"lally feed. 

There are too few data on the hybrid population upon -Hhicn. to base 

conclusions. 



Te.ble V. 

}rc,·,,rth Rate Studies on Ga.I11.e Fish from Cusino Lake, 

Schoolcraft County. 
Number of 

Srecies Age Group Specimens 

lfort:iern pike III 3 
IV 4 
V C: .., 

Yellow -oerch I 7 
II ), --.-

III 4 
IV 3 

,.r 2 
VI 1 

VII 7 
VIII 8 

IX 1 

Bluegill X Pt:Lmpkinseed I I 
III 1 

.,,I 

nr 1 

1:atural Propa3:ation 

Avera2;e Length 
(inches) 

27 7/8 
30 3/8 
32 1/8 

3 5/8 
4 3/J~_ 
6 1/iJ 
6 J/h 
8 7/8 
9 3/4 

11 7/8 
11 1/2 
13 3/4 

3 7/8 
5 1/2 
6 1/4 

Young perch were the onl;y game f:i_sh taken in seining operations. 

Spawning facilities for perch are adequate or more than adequate in most 

inland lakes. 

Northern rike are ar,parently able to spa0.vn only c_uring years in which 

the lake level is high. Then, considerable :rrw_rshy areas adjoining the 

ba;':: on the wes+. side and the inlets are flooded and e.fford spawning 

facilities. In other years t1rnre c.2_~ ::::e very little s:i;:awning;. T};is may 

accom1.t for t:O,,_e lack of one and two-year-old pike in the catch. 

Judgins from the lake bottom, s!!'_alhnouth bass ac1c_ blue_;ills should 

find suitable spawnin3 facilities. However, there are few adults, if 

any, of these SFecies in the lake. 

Management Proposals 

Desi:;nation of the ~ 

The lake is now i!"'.. the "all other" lakes class, but since northern 
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pike and perc~ are the only ;a.';!.e species te.ken, it is recommended that 

the designation be changed to the "pike 11 lake class. 

Stocking 

The food supply in the lake is a factor limiting the kind and a.mount 

of gan,_e fish which can be producecj_. Since spawning facilities for perch 

are adeg_ua. te and facilities for pike can be i..1I1proved, no further stocking 

of these species should be necessary. 

An attempt to locate youn.; s:i:nallmouth bass should be made in the 

slnmner of 1943 and if none or only a few are fouc1d, another planting of 

adult fish (about L~OO) should be ma.de. (See "Other Recommendations") 

Since walleye fry have been planted in large nlL'llbers sir:>.ce 1936 

apparently without success further stocking of this species should be 

discontinued. Although the walleye is a fine fish it is questionable 

,vb.ether suitable spawning areas are available in Cusino Lake. Also 

since they compete with northern pike their establis~~-ent, if this were 

possible, would interefere with pike rroduction in a laJ;:e of this size. 

Evidence is accumulating that bli:.egills are not adapted to northern 

lakes of this type. No further attempts to establish t;,is species should 

be made at the present time. If spawning conditions are improved for 

pike and smallrnouth bass as recoa'llended in a later section of this report 

Cusino Lake should afford reasonably good fishing for these species and 

perch should become reduced in numbers and should 2e~e better grov.rth. 

Predators and Parasites 

The fish in the lake were a:rparently free frm"'. -oarasi tes and no 

~redators have been re-oorted. 

Shelter 

Vegetation is limited by the soft::i.ess of the water and attem;::,ts to 

increase the vegetation are therefore not practicable. 
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·iihen 19.::>cr becomes available, it mi:.:_ht :_:,rove ben.eficia.l to install 

brush sbel ters on the se.r:dy shoals. T:rnse shoulc' be placed in 6-10 feet 

of water. Such shelters ··1ay ir.crease the food s;-1.;?ply for young fish, as 

·well as afford ,rotection. 'I'hey 1:1L·ht also imrrove fishing ty c,Jn.centratinz; 

the fish in the vicinity of the shelters. 

Eegulation of Water Level and I.rrr0rovem.ent of Spawning ?acili ties 

It is recommended that a da.rrt oe co::istructed to raise the water level 

e.t lee.st 12 inches in order to im1...,rove s:::,sx;nin,:: fe.cili ties for the northern 

pike in th6 vicini t:• of the inlet and the bays on the v,est side. There 

VJO\).ld be little if any flo".m{:e of v.-a ter over the cc.rt because of the small 

aBOU?:ct of vrateT enteri!l:; the la1:e. The c.am ,YOl'~--~ re.ise the lake level, 

flood considerable marsh:r area, anc. v.;ouJ.d -r1ainta:i_r a hizh.er level, at least 

u 0 til the :,roun.~; -,)ike are able to reach the lake. 

Other Recormnendations 

It is apparently not unusual to find the chemical conditions renorted 

from Cusino Lake in lakes of the bog type. It is su;:;:;ested, h01r:ever, that 

the district Biologist make a check on the pH and methyl ora~16e alkalinity 

of Cusino Lake and other 11pot-hole II lsJrns in the vicinity, to learn :r.r.ore 

concerning the relati::mshi:.:. betr:een pH and i=. O. all:alini ty in these waters. 

If adult sme.llmouth bass are introduced gravel sns:rninz areas ( j.bout 

a bushel of £:·ravel from ~:ea to walnut size in es.ch ~,iJ. e in water fr Jm l½ to 

L feet i'-1 depth- piles fif't~r feet apart) should be es·;3.bJ.islced at intervals 

&.lo~,.__; ~he :neirtl'-.:., ,,·test, and s01.J.th sidss of the le.....1<:e. 

3y E. ~J. ~1.oelofs a!"1d :::. E. r:ilyela 

Re::-,ort a~proved by: A. S. :.razzard 
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