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Abstract 

Ot•go Lake, a popular retreat tor :tlahermlln am. vacationtata, ha.ri 

an area ot nearly 2,000 acre■ , about 85 percent of uhich is l.ese than 15 

f\9et deep. A biological auney vaa IIJllde of the lake duri ng June 17-J~· 16 , 

Excepting the 8hall.on near aban, quatic plants were 39nerally abtmdant, 

vi th the submersimt type predam.inating. Principal game fish present are 

the northern pue, largltmouth and amallmouth black baas, bluegill, p'l.lIIPkin

seed, rock bass, and }'ltllov perch. Natural reproduction by these species 

vu :f'OUlld adequate tor a.intainine; the supply. Growth analysis ~ blue

gills, rock baas, and perch t.o be dewloping at a rate eomevbat below the 

State average; except tor eeveral year claasea of largemcn.rth baas and pumpkin ... 

seeds, the other ~ epecies exhibited average growth. coarse fish present 

are suckers and bul.l.hN4a, and theft are at leaet nine species of t~ tis...11. 

Northern pilre are quite aburidant here. Tbe awraaa length or l20 pika 

collected by netting waa 21.0 inches and the awraae weight, two pound&, five 

ounces. Thia size coa;pana :r.vorably v1t.h that of' pilm from other Miclrl8ID 

vat.era. rood analyaia ahoW9d that the unartberne '' fed m11:inly on perch, vl'lile 

cent.rarchid fiahes (bluagills, •unftah, bu■, etc.) ranbed second in importance 

u fool. 



Otsego Lake has been closed to epearing; in Vinter aince 1936; t his 

?"egulat'ion largely &tt~cts northern pike. One group of local sportsmen favors 

:re-open'ing the laJte to winter spearing ifru.le another gt"O\liP opposes removal 

of 'the ban. The :i.ssue is discussed on ·t.oo basis or applicable data t'.rcn 

Otsego Lake and at.her 1-.ters. If it should be decidsd that t~ le.Jut Will be 

re-opened to t .he use of spears, a long-term creel cenaus 1s ausseeted t<:11.' 

evaluating more definitely tbe ettect of epearing on the q,ality of pike 

angling. 

COIUM!rvation ot pike spawning si tee apparently bas more influence in 

maintaining the otaego Lake pike f'iehery than does the ban on spearing. 
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Introduction 

oteego LaJre lies in the north cent.ra.l portion of the tc,wer Peninsula. 

Its specific location is Oteego IAlm and Bagley townships (T. 29, 30 M., 

R. 30 -w., Secs. 4-, 5, 8, 20, 21, 29, 32, 33), otaego County. Highway tn-2"'( 

oOl"ders the ~l length of the eut ahOl'e, and by thi& road tne tOYl'l of 

Gaylord is situated three 1:lilas away to tbe nm-tn. 1'h9 l&ke is vithin the 

Au S&ble River drainage aziea but has no direct connection With t~ st.ream., 

tart.here 1s neither an inlat nor an outlet. There a.re .numerous other lAkes 

in the vlcinJty. 

Acknovledpente 

A mp or Otsego Lake was prepa.Nd by the MECW in the Winter of 1935-36 

a.nd a party• tram tm Institute tor F1sbertes Researcll 1Dilda a biological 

survey during tbe period of JUlle 17-Jul.y 16, 1949. Symbols noting dtetribution 

of aquatic veaetatica, locat10?1 of' fish collecting and cbemistrJ stat!Oll.8, 

and several m.nar emtributions., were added. to tbe original mp as a result 

ot the 1949 surwy. A maber of leas intenaiw investigations -were mde here 

in previous yea.re by Dep&rtaent of CODNrvation peraonnel, and reference Will 

be made to some of tbeae studies in the report. 

3/ Clarence M. Taube, l.Nder; Jame• R. ffyburg &ad Ont.end C. Pa.ilthorp, 
assistants. 
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Past and Preaent Use 

Otsego Lake was rather extensi~ly utilized by the logging industry. 

Mr. Frank Shipp, of Gaylord., and Mr. James J. W'h.ite, or Waters, have kindly 

contributed the inf01'11Btion in the t'ollowtng paragraph relating to early-day 

lumbering activities here. 

A year after a railroad. bad been extended to the south end of t.be lake 

1n 1812, a saw mill was built oc the south shore and operated for about 10 

:yea.rs. Another 1llill vas erected around 1875 on tbe ea.at ahon, a mile or so 

aoath ot V!lere Oeiglar's Resort is DOW' located. Theae 1.nd:wrtries used tbe 

lake tor log ata:rage. 'l'be wood coneiated almoat entirely of pine trom land 

lying eaat ot tbe laJrle. In tbe later lBOo's a third mtll waa built by 1'!via 

Jenson a ahort dinance north ot the aae lut •nt10Dtd &bow, and here mostly 

h&rdvoods and belllock were •Wd because by this time Jll08t ot the local pine 

had been barfteted. 'l'bese lop ~ chiefly f1ocn wst ot the lalSB. They were 

sledded onto the ice in YiDter to be towed acroe• the 1aJae to the mill by an 

engine-pc,w:red, peddle WbNl scow atter the apring breakup. Jeuaon 'a iJlduatry 

tunctiooed tor approxt-.tely 25 S\1111111"&. About 1890, Thcne• and Ricb&Td 

B&rtmll eet up a -.11 mill on the e1te ot Geigler's Beaort, and this operated 

for about 10 years. 

Larg1 q1ant1t1es ~ timber vutes wre thrown into the lake near the mills. 

SubmrBBd,. deadheada, alaba, and chips exist in eonaiderable a)\uZJd&nce }'et to 

this day. 

Since the llllbering era., Otaege I.Ake bu becOIIII! a vtdely known resort and 

recreational center. llot only 1• the l&lre tbe l1ftl blood of ccmaercial develop

mnts on its aharee, but alao it nouri1bea the tourist induetry ot Gaylord and 

other nearby ecm1nmttiea. 1'18hiD8 attorda ODIi of its greatest attractions., 

although boating and IN'1m1Dg are important, too. 
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On tbe sh.ares and i.mmediately east of tS-27 are nmerous cottages and 

d-wellings. Also usociated v1th the la.ka are three hotels, about 45 :resorts, 

and a.round 25 boat liveries. Otsego Lake State Park and a county b&thina bee.en 

a:re located on the east shore and a cOU11ty park is found on the west shore. 

Fishermen and to\ll"ists use tbeae areas extenaively to gain access to the lake. 

Both tbe state park and the county park provide carapillg pri vilepa and haw 

bathing beaches. 

Phyaical Cblncteriatica 

General Description 

OtNgo IAIDe is J.cmg and relathely narrov, it.s long axis ly1ng in the 

north-aouth direction. The •x!mn length 1a about 4 l/2 miles; the maxillD.l!l 

Width is &lightly leas than OD.e mile. 'l'be laD 1• ~nerally sball.mr. About 

85 percent ot its &Na ia le•• than 15 teet deep. It ie subject to c0118iderable 

waye action, eepecially trca WiDda out ot the Darth and aouth. 

As to the origin ot Ot•go Lake, Scott ~ note• that it was formed vi th 

the •lttog ot a hup block of glacial ice in a pit. Scott preeenta SO!te 

since the diacuaaion ia l&rply beyond the acope ot thie report, it Vill not 

be giftn bere except tor the fol.loving coment rep.rd.ins tbe "beaver dam. tt 

The south ahore of tbe l&ls'e is bounded by the ao-called 
~a•r 4am" vbich, local tra4ition to the cCX1tziary, 1• one of 
tbe beet eDJIPle• ot a bar aeen b1 the vr1 ter. Thia :form ••• 
is ccNUpOMd enttrely ot a&Dd &z¥l. Joins tbe eut &ho.re in an 
unbroken curw. It■ Cl'est atan4a 111.ghtly abcne the level of 
the higher [)later] st;ap, except tar tb.e l.ut huD4re4 teet at 
the wat end, am ■upport• a trinaa ot trees vhich accentuate• 
the liDear cbancter oft.be b&r ••• a a1llilar b&r •Y be seen 
atntchiD& ac:roae the tr1.ugular lagoon isolated by the "bea-nar 
daa." !'111• b&r, holMwr, ataDl1a at a J.cNier eleft.tic:m and ia 
poorly clet1Ded. :Both ot tbe■e b&ra were tmwed duri.D& the higher 
ataae IIDd. obTiouly t1:te outer bar developecl first ••• The currents 
1.Dat.ruantal in their tor-.tion were tholle 4r1wn by DOZ"thwat 
V1Dd.s along the •hare •outh of Piret Point ~t tbe state Park~. 

* ~ Scott., I. D., Inlanil Lue• ot Michigan., Wynkoop Hallenbeck, Cravf'ord Co., 
tanaing, 19'21. pp. 227-234. -



1.rw-o 'IDOr&ines ];)8.r&llel m:uch of the length. ol too la.k:e, one ott each side. 

Second-grovth timber occurs on a considerable ?(>'rtion o:r the mora'Ull!s aoo. 

t.be inter-1IOl'a1nal depreasi0i1. T"oe soil of t.ne region is chiefly aa.nd. 

~1nap &Dd Water Fluctmti01~ 

In.clw.ing the basin. of the la.ke, the drainage area proba!Jly is less tne.n 

l ~i square miles. ~ lake nu ne1 ther an inlet nor an outlet, but evidently 

intermittent con..11ection with Mtn Lake occurs during times of high water, ~s :J.u 

early spring. Apparently long ago, wen the vster vas at a much higher level, 

there vu an outlet to tbe ll'orth Branch or tbe Au Sable River. Evidence of 

former connection conaiats of a non-tunctiOD&l channel located off the east 

ab.ore, near Ken-Mar Lodge. 

According to local residents, some years Otsego Lake shalra marked 

f'luctuation of level. Low levels have caused some concern at times. Scott 3/ 

ate.tea that exceptionally high. vater prevailed in 1913. 

Physical Factors 1n Belation to fisheries 

Shoe.ls fl!tDltr&lly m-e more productive of f'iah-tood organisms &nd fis!l 

than are deep &re&s. S1.Dce a large part of Otsego Lake cooaista ot shoal, 

this is a factor 1n favor of the lake. Tbe greatest depth is only 23 feet. 

The •P showa only f'our relatively small area.a enclONd by 20-foot contours. 

The bottom aoi.l of much of the sballOWB near shore conr,ista of sand. 

Gravel ia 'llind with the Nnd at eeftral locatic:ua. In aam places :pulpy peat 

extends right up to aho:re; pulpy peat is the principal bottom soil at depths 

exceeding ti -ve teet. 

The •ter is colorl.eae. ~ secchi diae {a thin metal, circul&r plate 

eight inches in diameter uaed to test t.ran.-parency ot· wter) diaappe&red tram. 

aigb.t at depths ran.gi.Dg tr0lll 10 to 12 feet. Presence of a moderate bloom ot 



average water clarity 16 indicative of better .fish production tha:i.i is great 

clarity . ·On the other hand, degree of trans:!?8,1'9ncy lJ.lrgely determines tbe 

extreme depth at vhicll rooted aqua.tie plants will be found. Light :penetration., 

of course, depends on tranaparency, and vegetation requires 11unlight for 

-ph.atosyn.tbesis, too vital .food-wmutaeturing process of' plant 111':. 

Area, 
acres 

l,972 

Maximum depth, 
t'eet 

23 

Table l 
Physical Data tar otsego Lake 

Percent shoal 
(depth leas tb&u 15 teet) Shoal Depths 

Sand,gravel, Pulpy 
pulpy peat :peat 

Tem,eere.t\11"9 and Cbmaical Cb&racteristics 

Secchi 
d.isc,teet 

10-12 

Water ~empere.tures and dissolved gases and mineral salts a.re il:lI':1ortant 

factors a.ff'ect i ng the product i vl t y of a lake. Tablo 2 BUD1111ri21ea th! temperat\U"e 

and chemical conditi0!18 found in Otsego Lalse. 

Table 2 
Teuprature--Chmnical Data tar OtNgo Lake, July 111 19'4-9 

Location of atatians 
West aiL, north la.at side, MU' East side, near 

Analyses of Ccnmty Park Pleasant View State ?ark 
fl le il3 

Surface water: 
Te11q>erature, OF 74- 76 74 
Oxygen, p.:p.m. 8.0 a.2 8.7 
C°'2, p.p.m. o.o o.o o.o 
M.O. alkalinity,p.p.~. 70 70 70 
pll 7.8 7.6 8.1 

Bottom water: 
Depth ot sample 9 15 ll 
Temperature, or. 73 72 72 
Oxygen, p.p . m.. 7.8 8.1 8.7 
co.a, p.:p.m. o.o o.o o.o 
M.O. alkalinity, p . :p .a. 70 70 70 
l,"lH 8.o 7.8 a.1 
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Temperatures and dissolved aryt,pn values were rather uniform from. surface 

to bottom, and quite adequate for the resident fishes. W&ter temperatures 

ranged tram 72° to 76° Fahrenheit 1n mid-July ; dissolved oxy~n varied frca 

7.8 to 8 . 7 parts per million pa.rts of water. ?01.U' parts per million of oxypn 

ls generally cODBidered the mnim1& concentration which should be available 

for fishes, altbough. they can exist with sCllllt'lmat less. 

Methyl orange alkalinity tests gave a value of 70 J?P.Ul.Of ·dissolved 

mineral aalta (•inly calcium carbonate ar lime). This reading indicated that 

the water of Oteego I.Ake is moderately "bard.« Still it allove good s<»p 

auds to be tonaed.1 Which ehova that it is not so bard aa the water in many lakes 

and wells of the State. takes which have 1110derately bard water usually are 

1110re productive than aof't .. water lakes. 

The pli (h,droeen ion concentioation) valm indicates the degree ot acidity 

or alkal.inity. The wate~ ot otaego Lake vu tound to be slightly allsaltne. 

118h exhibit a rather broad range ot pH tolerance, but waters Vh1ch are mod

erately alkaline generally an more productive than acid waters. 

No evidence of pollution,,... obaened or reported. 

Biological Ch&racteriatics 

Veptation 

Aq'U&tic wgetation 1• Bemr&lly &bun4&nt in otsego Lake, bu:t except tor 

a few sheltered locations, plants are largely lacking in the shallovs near shore. 

This acarcity doubtlea• is dlle to the combination of stroog w.ve action and 

pred.amiD&Dce of' a l&Dd bottom in aballov anas. Plants (mainly submergents} 

begin to appear in appreciable almndwace on the peat bottom in deeper vater. 

lor tbe l.&lm u a Whole, t.1-ie eubmergent type is tar ll01"e abUDd&nt than ei tiler 

the emergent or noating types. 

lmllrgent vegetation occur• at ecattered locations alocg share and consiats 

chief'ly of bulrushes. The noating type ot ftgetation ia sparse, although 
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there are beds of yellow and White vat.er lilies, confined l'Jl08tly to the north 

end~ the lake ; floating-leaf ?gtamopton is :f"oum at a number of places in 

the centr&l part ot t.be J..a.ke. The predominant aubmergents conaiat minly of 

paadweds (Potaopton). A narrow-leaved pandweed is especially cCIEOO in 

depths from 10 to 15 teet. other sublleraents include lllUSk sru• (Chara) and 

water 9tar grass. 

Fish Foods ---
Plankton ia a highly important link in the fish-food cbain. Planktera 

serve as torage tor larpr Cll'p.niau which in turn a.re eaten by fish. Sane 

plankton is alao directly c01D8Ullltd. by fiah. When tbeae 81811 organisms reach 

such abun4&nce as to clo\ll tbe vater, a lalm 1a cCIIIIIODl.y said to be "in bloom.11 

A "blOOlll" of moderate int.enaity WU noted on Otsego Lake beginnillg late in June 

and ccntinuing into July. 

Bottom. tood. orpniaa Vhich occur here include nymphs ot dragon fiies, 

dalUel tl1es, and •yfliea, arJd larvae of cad.di& tliea and midges. While 

fair numbers of inaect toru wre apparent at tbe time of the survey, evidently 

the overall •"l>.pl.y is proportionately -u in comparison vith the considerable 

population of 1.naect-teeding tiahea preNnt. Crayfish were found to be ccnmon, 

and &ppe&Nd 11011t plentitul aaong the wood debris aubmrged ott tbe east share 

and near tbe north end or the lake. 

A list of the :tiabea vhich wre collected or reported trm Otaeco l&ke is 

gh•n in Table 3. 

Eight species ot game tiah wre collected during the survey. Northern 

pike, bluegill.a, and puapkinaeeda predom.inated among 1.!le game species caught 

with gill neta, book and line, and eeine. llolMwr, yellow perch, la:ratmouth 

and small.mouth black bus, and rock. bus vere also ·well represented. lo walleyes 
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'I-aole 3 

List of Fishes Taken in 194-9 ar Reported. 1n Other Yea:rs, 
Their Relative Abundance, and Stocking i n Otsego Lake 

Guie ti.sh; 
Northern pike 
Ye llcrw perch 

Walleye */ 

Largemouth black bass 

&aallmouth black b&H 

Rock bass 

:Bluegill 

P\apkinseed 

Lonaear sunfish 

Coa.rae fish : 
White sucker 
Black bull.bead 

Yellow bullhead 

Forage fish:-✓,, 

Bl&cltno1e shiner 
Blackchin shiner *,,.. 
Mimic shiner 

Camaon ahiner 

Bluntnose llinnaw 

Tad,pole mad.tom*/ 

Rtver chub 

Horeybea4 chub 

Mudllinnov 

Banded killif'ish 

Iowa darter 
*/ Johnny darter ·. ,.. 

Scientific name 

~ luciua 
Perea tla.wacens 
Stizoated.ion v. vitNm 
MicrOl)teru Nbloides 

Kici:o,terua dolomieu 

Aabloplitea rupestri s 
t.pania nacbrochiru6 
Lel)(llia gibboeua 

Iapoais •plotis 

Catoatcaaus coaeraoamii 
.Amei U1"U8 1111! las 

.Ameiurus natalia 

lovopis beterolepis 
lotropta heterodon 

Wotropia wlucellus 

Botropia cornutu 

Bybarhynch\18 DOtatus 
Sh1lbeo4ea 110ll1s 

BocOllia ll1.cropogon 

NocOllis big\tttatu 

Ulbra 11.Jai --
7\mdulua diapbanus 
Poecilichthys exilis 

Boleoa01111, nigrum 

Relative 
ab1mdance 

Abundant 
Abundant ... 
Common 

C<Dlll0n 

Abundant 

Abundant 

Few 

C0111110D. 
Common 

CClllllOll 

••• 
Fev 

Pev 
Camon 

. . . 
Fcv 

Few 
Few 

Common 
Few 

• • • 

*/ , Reported tallen in to:rmer yea:ra but noae col.kcted during the 1~9 survey . 

Numbers stocked, 
1933-194-5 

••• 
457,500 

5,0l0,000 
11, 500 

13,392 
••• 

273,750 
••• 

... 

... 

••• . .. 
... 
... 
... 
... 
••• 

•• • ... 
••• 
••• 

••• 

ff/ 
' Identif'icationa of 1949 Nries verit1ed by Dr • .R. M. Bailey, Curator of Fishes, 

University of Michigan Muaeum of Zoology. 



;-re:r-e ·taloen. but occasional catcbH ot this species were reported for recent ·years; 

these fish probably have been remanta of large walle~ plantings made in the 

1930k. 

Northern pike and bluegills are moet sought after ·by anglers Who :.frequent 

otsego Lake. Pike fishing is a big attraction. Blac.lt baas receive some attention 

but they do not e:zcite anywhere near tbe interest here that pie do. Rock baas, 

pt11pkirweeds, and perch each are o:f leas imparta.nce than bluegills. 

Coarse fish incl\lle tbe white sucker, black bull.bead, and yellow bul.l.lwad. 

It has been thought that otsego take contain& a large n\llber of suclatrs. How

ever, extenai ft netting aD4 aeiDing did not be&?' out that opinion. The 38 gill 

net sets produced cmly •wn auclmra. Ah,~ o-r auclmrs conceivably can oe 

o.ereat1-.ted when these fiah eoacentrate on the aamy shoals to spawn. 

* Black 'hn]lbeada outn\lllbered :,ellov bullhe&d.8 1/ in the collections. Both 

species attain good aise in Otsego IAlae. 

Sein.1Dg at nrioua locations ott ah.ore produced nine species at for&f!/i 

tish (He !able 3). BltmtnoN minDOVs, blacknoee 1111.ners, &lld bandad k1ll1t1ah 

were found in wed.y areu, and tar all Mining stations combined theae apecies 

predoainated. in mnber, although 111.nnova and related forms u a whole were not 

abundant. 

Three toraae apeeiea collected tram Oteego La1m in t'Ol"lllltr years (19(24 and 

1925) wre not taken in l9ll9. The• apeciea •re tbe blaekchin shiner, tadpole 

ll8d.tam, and Johnny darter. The recent failure to capture theae :Nahas ay have 

been due to acarcity :rather than abNnce. In 1911-9 tw species appeared Vb1ch 

preTi.ouly bad not been recorded tor this laka--tbe riftr chub and hornyhead 

chub. These BtrHm :ro.ru quite lilral:.1 ba'ft been introduced i.Jlto the lake by 

live-bait anglers. 

*/ The two tarma can be ditterenti&ted by tbe color of the chin barbels; the 
barbels ot the black bullhead are bl&ekish or brown whereas those of the yellow 
bullhead are vhit.e or -yellowish. 
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None ot• tlie so-called '1obnoxious" fish was seen or reported. Carp -were 

stocked in the lake during the early 1900 • s but fo.rtw:ur:tely did not becaae es

tab lisbed. 

~1=_oclg.y 

As shown in Table 3, ,ellow perch, walleye•, naJ.lmouth base, largemout.11 

base, and bluegills wre at.ocked during 1933-1~5. There bu been no a.rtiticu.1 

stocking bere since 1945, the lut year in Vhich exteMil'e plantings of warm

wter tishea wen made in Michip.u. This cba.Dge in policy 'W88 based 011 results 

of investiptiona Vhich coavincingly aboWd that ■tocking of 'Waffl-water apecies 

is not neceeaary vbere they &N al.read.:, eatabliahed. Tbe following discusa1on 

discloaes the adequacy o-r natural reproduction in Otsego Lalae. 

Batval Propapt1on &D4 SpavniD§ Facilities 

Spawning tacil1t1ea are adequate tor the game f'i&bl!us of Otsego La.ke. 

Enensiw shoal proncles nlD.trOUtl suitable spawning site• far eentl"&rchids (black 

baaaea, rock bus, bl111tglll, pt11pkfn.■eed). Actift redds of centr&l'Chids vere 

obNned d1.1riDg the alll'fty, and large nabera of young appem-ed in July. Evideoce 

atrongl.y suggest• that spawing ot bluegill.a baa not only been adeqate but 

that tn acne respect• probably bu ewn been too auccesstul. Marked a'bund&nc~, 

together with sub-awra,- growth rates, are indications that the n'IDber o:t blue

gill.a preaent exceeu tbe effective c&l'l'Ying cape.city ot the lake tor this 

spectea. 1'h1a poin't will be mare f'ully 4eveloi;,ed in the succeeding eection on 

growth. 

C&ptllN or gooclly ambers ot yotmg black bua am rock baas indicated that 

spavning tacilit1ee ue lldeqmte tcr tbeae apeciea. Although tev young perch 

•re obeened, general abundance ot 5- and 6-inch perch attorded ample evidence 

of extenshe propagation. 

The abun«Jance ot northern piu atte■ta to the success of tbeir reproduction, 

and at preaent tbe apavnug area tor "northerns" 1• suf'ticient. However, in 
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eval,ating possible Mure event,ali't ies, some qualifications will be mentio~d 

later 'WMler the beading tt~nt Suggesti ons. 11 

Growth 

Scale samples were collected tram game f' i.sh tor growth stuiies. Micro

scOl)ic e:xaaination or the acales revealed that tbe growth rate of bluegills, rock. 

bass, am perch in otaego Lalm is sormnrbat be low the awrage for the State. 

Although this lag is not extreme, alowr t.b&n average growth indicates that 

spawning and flm'Vival a.re somewhat too eucceaatul for production or a oore 

deairable crop. Unbalanced tiah population.a present an extremely involved 

problem insof'ar as control 1e concerned, but ae'ftral experiments are now 1n 

progreaa vilich carry hopes ~ eventually attording aome measure of solution in 

lakes 'Where control 1& desired. 

P\apkinaeeda and laraemov;th bus on the Whole showed about average growth, 

although stunting vu indicated among pumpk1D9ffda of age gr'Ol.ql IV and large

lllOuth baas of age group• I and II. Tbe 11111 ted n\Dber of smallmouth bass 

eamplea indicated average growth for thia speciea. Grawth or the northern p ike 

c0111p8,NC1 taV01'&bly v1tb that of aamplea f'rom a n\llber ot other Michigan waters. 

Grovth data are presented in Table 4. ~-grolq)s &l"e repreeented by 

Roman nwarals and tbeee nuarala indicate the number or year-marks or annuli 

which were found on the acalea. 7ar eDllq)le, l1sti11gs under group III show that 

f'iah or thia claaait1eation bad lhed through tl:lree growing seasons; they had 

begun the fourth growing aeaaon wen collected. 

Interpreting tbe tabular data turtbe?', the state averages t or growth were 

determined b'cn a la.rt,t number ot apeci•ns tram different waters on a state-vide 

basis (Beckman, 1914-9). i'be nwnber in parent.lweea tollov1ng the awrage length 

was tbe number of OtNgo Lala! fiah found for each age-gro~. 
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Tab le 4 . 1.a'aVth Rate of OtNgO Lake Fiahes */ 

S~ies ~-Sl'OIIP I II III IV V VI VII VIII IX 
QroWtli 

X XI XII inux 

Larsemouth b&as AWX'1189 lencth, inches 3.0(5) 7.3(7) u.0(3) 14.4(2) 14.7(1) 16.8(1) 
State awrap 6.1 8.7 10.0 13.7 15.1 l.6.1 

Deviation -3.1 -1.4 +l.0 + 0.'7 -0.4 + 0.7 

Small:mouth liM» Aw1'llfPI l.eAgth, 1DCbea 3.1(1) 9.4(1) 11.3(1) 
State &WJ'IIBI" 5.9 9.0 11.2 

lleviation -::!.8 + o.4 + O.l 

Rock bass AY9ffo811 lellgt;b.1 1nchee 1.8(1) 3.8(12) 4.4(32) 5. 7(14) 6. 7(5) 7.1(2) -0. (. 
State a~ 3.2 4.3 5.2 6.2 1.3 7.9 

Ilevi&ticm -1.4 -0.5 -0.8 -0. 5 -o.6 ..o.8 

BluegUl. Awrap lencth,inchH 3.9(1) 4.8(9) 5.2(41) 6.2((,()) 7.2(8) 7.8(4) 8.2(5) 8.4 9.2(1) 0.4(2) -0.9 
State &-.el'llfPI 3.1 4.3 5.li- 6.6 7.3 1.1 8.2 8.4 8.7 8.9 
llevi .. tion -o.4 -o. 6 -1.4 -1.l -0. 5 -0.6 -0.5 -0.5 

Pwpltiuseed Awrae19 leugtb, incblts 1.9(1) 3.6(1) 4.3(9) 4.8("(4) 5.8(52) 6.9(7) 8.1(1) .. o.4 
State averap 2.9 4.1 4 .9 5.7 6.2 6.8 7.3 

Deviation -1.0 -0. 5 -0. 6 -0.9 -0.4 -t-0.l +o.8 

?erch A~ length, incbee 4.3(1) 5.7(35) 6.2(47) 7. 6(9) 9.4(2) -1.0 
State awrap 5.8 6 .4 7.5 8.5 9. 5 

~ aticm -1. 5 -0.7 -1.3 -0.9 -0.l 

Sartbern p ike Averai:,e lencth, 1ncbea 14. 9( 8) 19.7(61) 23.4(28) 23.8(9) 21i-.4(8) 25.9(5) 30.4(1) 

,* / 
See tbt text under ~ heading "Growth" far interpretation of thia table. 
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'l'he deviation repreNnt• the dit:f'erence between t.he average length or 

oteego Lake fiabea and the atate average--a millua value if less than state 

avenae and plua it above. Awrage derlation values tor any one species gives 

tbt ~h 1.Ddex ror that specie• in the lule lmder consideration, as explained 

by Beclam (1950). A range ot +o.5 to -0.5 of the growth index is considered 

averaae growth ra.nae for apeciea auch u bluegill.a, pumpkinaeeda, and perch; 

for largemouth and --.J.l1lout1,. baa•, a re.nae or + l. O to - l. O ie regarded vi thin 

the averaae. .u •U688&ted by Beckll&n (1950), 1n this atudy only tboee deviation 

value• wre uaed f~ cleterminin& the growth index ?lllD.ber vnere at least five 

fish were repreaentecl w:ader an ase-srov,p beading. For eJllllllple, tour deviation 

figure• (-0.5, -o.8, -0.5, -o.6) wre ccmaidered tor the rock bus; by add.tag 

tbeee t'igurea and diviclillg by tour., t.be growth index (-0.6) w.s evol'fed. 

The Bortbern Pilat of Otaego Lue 

Tbe pike aeeu to deeene eca detailed. conaid.eration 1n this report 

becauae or the considerable play it receiwa fl'oll anglere and also becauae of 

local ccm.troveny over hov pike tiahi.Dg ahou.14 be regulated on otaego Lake • 

.Abundance and 11ah.1.pg Ssceu 

!»re ia little quitation tha't °'•go Lue ran.ta a:mong the better pike 

lake• ot tbl State. 'l'be collecting done i:ri June &Dd. July oZ 1949 rew&led thia 

apeciea to be ab\JDl!&nt and wll 41atribut.ed throughout the lake, eince almollt 

ewrywbere net• wn aet they caught pille. Deapite abumlance and broad diatri

butim, hovewr, tiahing ie at time• diaccncerti!J&].y mproductive, although 

aaain at at.her ttmea good catches are talmn ccmaietently, am on the wbola there 

us goocl aucc•••• 

l\&m4<n cbacka mde by CClllNr"f&tion otticera, begimling in 1928 and con

tinuing to tht preNnt, haw prort4ecl acae records on pike fiahiDg aucceea at 

otaego Lake, and analyaee ot IKlM early data are given 1n two Inatitute reports 

(Hubba, 1934 and Bac:l'Jllltyer, 1935). D&ta collected when thia 1a.1se vu open to 
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spearing show that for different seasons the average ti• req11-nd to spear onf• 

pike varied trom slightly l.ess than two hours t o a li.ttle over :five houre. 'l1he 

mean for five seasons gave the ratio o-£ 1:3 (one pike per three hoU?'s). During 

the per-tod of 1928-19?;2 (vben spearing :'!.11 winter wae legal), s-ummer angling 

produced one pike for about every l 1/2 hours of effort. Figures from random 

checks in January., May, and June, 1~9, (the only applicable data of recent 

years &vailable) indicate that tn these months cOl!lbined, about three hour& 

~Are required to catch one northern pike Vi.th hook. a.n4 line. For January alone 

the approximate ratio vu 1:2. 

The Inatitute conducted a creel census on the Fletcher Floodwater on the 

Thunder Bay River throughout tbe l~ winter and aUllllll!'!r 1'1ahirlg eeaaona. Thia 

investigation showed that 1pear t1•bermen 1n winter spent on the average slightly 

less than f'our hours to catch one pike, whereas angler• in spring, summer, and 

.t'all ce.ught one pike tor about every tive hoUl"S of tishing (Shetter and Vondett : 

1~ and 1949). 'rhe eumer etfart incl-mad eoae ti■hing tor other species, 

but the winter ettort vu confined almoat entirely to pike. 

Theae various data ahov that pike fishing success is inclined to va;ry 

greatly from year to year. While the records otter aane cam,pariaona between 

spearing and angling, no real conclusive eviance ot the relative effectiveness 

of the tvo mthod.8 is apparent. 

&1.ae -
The 120 ·~ northern pike collect.ed with gill nets during the survey ot 

otaego Lake averaged 21.0 inches long and weighed an average two pound.a, five 

ounce• (or 2.31 poUDds). The largest pia captured Wl!t.8 30.4 inches long and 

veiglwd 5 3/4 pounds. 

3/ A total of 121 pike vu actually ta.ken; one of this total ia disregarded 
in the length, wight, and grovth data. 
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A check of 19:) pike tram Otaego Lake b y Conservation Officer Thomas !..farlatt 

during t.l::le Vint.er of 1934-35 showed an average length of 20.3 inches; 676 :pike 

cheeked by c.c.c. peraonnel that aa;me season were reported aa averaging 18.6 

inches (Eacb:meyer, 1935). 

The pike examined dlll"1.ng tbe creel census of' the Fletcher Flood-water in 

1948 bad an a-.erase eize of 20.l inches and l.84 pounds in 'Winter, 19.7 inches 

and l.TT pounds in summer (Shetter and Voodett, 1~9). 

Table 5 liats the size t"requency distribution of the 19'&-9 otMgo Lake 

collection. 

Table 5 

Length-Frequency Distribution and Average Weight by One-Inch Size Groupe ot 
otaego Lake Northern Pike 

(120 f'ish collected With gill nets, June and J\a.ly, 1~9) 

Sise gou,p. Percent of 
Total length Num~r Awrage weight in total pike 
in inches of fike pO\md.a and ounce• in ai• gro\Jw> 

13.0-13 ,9 1 0-10 O. E 
14.0-14.9 . • 

0-12 2 ~-j . ) 
15.0 ... 15.9 3 0-13 2. 5 
16.0-16.9 0 . . . ... 
11.0-17.9 7 1-4 5.8 
18.0-18.9 7 1 ... 7 5.8 
19.0 ... 19.9 21 l•~ 17.5 
20.0-20.9 22 l-14 18.3 
21.0-21.9 10 2-5 8.3 
22.0-22.9 A 2-10 6 /~ 

" ..... 
23.0...23.9 15 2 ... 15 12.5 
24.0-24.9 7 3-2 5.8 
25.0 ... 25.9 10 3-11 8.3 
26.0-26.9 2 4.-l l. 6 
27.0-21.9 2 4.-u l ~ . ,..,, 
28.0-28.9 l 4-15 o.8 
29.0-29.9 0 . . . ... 
30.0-30.9 l 5-12 o.8 
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Food Ra.bits 

Some stomachs of the net-caught pike were preserved tor a :food babita 

stm.y. Use of gill nets tor obtaining food habits materials admittedly ia not 

one of the better collecting methods. During the struggles of fish in nets 

some .food 11 apt to be disgor£ged; also, diaeation •Y function tor a u\Dber 

of hours folloving tbe last •al, w:b.ich turtber reduces tbe crigiD&l volume. 

Ne~rtb.eleaa, these stomachs have attorcwd ac:ae reliable data. 

The content• wre determiDed as corusist1Il8 entirely of fish. .~re6om1nNlr-e 

ot fish in the diet of UO'Z'tbern pike is characteriatic of the speciee. ~• 

or vegetation (leave■ and stems ot Potaogetou) occuned in a rev stomachs, 

but apparently h'afplenta or plants bad been taken only incidentally along 

vith fish. 

Table 6 a\BM.riaea tbe timings which resulted trom the food habits atudy . 

Table 6 

Stamach Contents ot 38 Northern Pilm Collected During J,me &nd J'Uly, 194,9, 
from Otsego Lake~ 

Number of 
.Percentage of occ\11"1'8nce 

Iii Vhit 
lflaber Volume stomachs percent of 

tood item ot items 1n c.c. Yith tood l'lalber Vol\111! stoaachs 

Yellow perch 17 118 17 37.9 Jt.7.8 47.4 
Northern pike l 21 l 2.2 8.5 2.6 
Pt.lll'pkinlleeda 2 58 2 l} .4- 23.5 5.3 
Centrarchida(UDditterentiated- ,., 25.5 7 15.5 10.3 18.4 I 

in addition to identified 
pl.lJl)kiueeds) 

Bluntnose m1nnov l 2 l 2.2 .8 2.6 
Piah.i unidentified 17 22 16 Jz.s 8.9 42.l 
TOtals 42 246.~ 38 100.0 22·2 ••• 

·V Seventeen additional atonachs vere empty. 
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As shcnln i n Ta.ble 6, perch apparently were most trequently eaten by the 

pike collected i n JUDe and July, and _perch also made up the greatest volwe 

of food (47.8% of the total). Centrarchid fishes ranked second in volume 

(33.ai ). Since it appears likely that centr&rchi ds ae a ~ conaidera.bly out

number perch in the l&D, actml pretel'ence for tbe latter •Y be indicated. 

A food habits stmy of pike from .Fletcher Floodwater (collected llith 

spear in January and l'ebnm-y, l~) 8howed that perch compriaed 46.l percent 

of the total content ot 28 stcaachs vhile m1nDovs 1llllde ~ 23.5 percent &ud 

centrvchid tiahes 12.5 percent (Liviupton, 1946b). A simil&r atwiy ot 

Houghton Lue "nortberna fl (collected Vith hook and line am spear in J&n\ary 

and Febr,ary, 1939) ahowed perch, centnlz'chida, and mumows ccapriaed 37.1, 

14-.5, and 24.4 percent of the total food content, respectively, ot 39 stomachs 

(Livingston, 1946~. Creel census data re-veal preda:ainauce of perch over 

centrarchida in the Fletcher Ploodvater, a tact which iay baw accounted tc::,r 

t..11e prevalence ot perch over centrarchida from that locatioo.. In Houghton 

Lake, hoWewr, rel&ti ve ab\lndance ot theae same groups apparently vas reversed, 

so here as,ain a preference tor perch •Y be indicated. 

It is suggested tbat the body shape or perch my inf'luence choice~ this 

spec1eu tor tood vben the alternati ve liee between perch and centra.rchida. It 

is logical to aaaume t.bat the cc:111presaed form ot the suntlsbea does not allow 

tbe:m to be so easily av&ll.OIMd. Ot couree thia tactar VO\lld seem to apply 

11108tly to :t1ah of the larear sir.ea and my have con&iderably less inflmnce 

vhen smll apecilltns ot both groups are involved. The seneral length ot perch 

found more a:r lea1 intact in the s-t-an&cb8 of Otaego Lake pilsie vu esti•ted to 

b&ve been between t°our and tiw incbee; tvo pua;,ltinseeds &ftr&ged 4. 3/4. iDchea. 

Only ooe BirmaV waa :bm:l 1n the 38 stomacha Which contained food. The 

rarity of th.is item may wll retlect the general scarcity of mimlowu noted 

during the aurvey. 
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One northern pike wu the victim of cannibalism. Thi-s fish was j t.Kiged 

t o haft been about 10 inches loog. 

Manapnent S'!&Fstions 

De•1~1on of the Lake and the "No seai:1y'~ Order 

Fishing laws 'Which generally apply to non-trout lakes north ot M-46 

are in effect on OtNgo Lake. One exception here to the blanket regulations 

is the ban on spearing. :Sy apecial Ol"der of the Conaervation Comm.isaion., 

Oteego Lake baa been cloNd to apearing, beginning in 1937, This order -was 

prompted by local demand, and late in 19'4-9 vu renewed again in spite ot con

siderable opposition to continue through 1954, '1'he lav affects northern pika 

almost excluaively aince eucJmra are virtually the only otber species Which 

woul4 be available to spear tiabermen., and suclsera are only ot minor aignif'i-

cance. 

An analyaia bued on creel censua and growth data was made of tbe Otsego 

Lake pike spearing question some yean ago (Rubba; Cooper, 1934). Following 

is a one-pan.graph ■walLl'y of the rel)Ort on that stw.y . 

rrwo hundred atxty-three ot the 474 Otaego Lake tiah reported 1n the 

general creel census tor the summers trom 19128 to 1933 were pike (55.5~). 

There 1188 a recording of 339 pike tar the 1931 Winter aeaaon., and 161 for the 

Yinter ot 1934, each group appa.rently repreaenting only a small portion of the 

total catch tar each of tbeae Vi.ntera. Virtually all of the pike -were speared. 

The aftrage •1r.e ot 499 pike nported in 1930, 1931, 1933, and 1934 vtth 

e•tiated lengths vu l9, l incbea. Seal.ea of 10 northern p ike co~cted in 

January, 19311-, ■bolled tour tiah of ap group II and six ot age group III. Since 

the growth rate of theee pike compared favorably with tb&t o:t pike from otber 

waten, it,.. decided. that t.be 81Bll aftrage ■ir.e of otaego Lake "northerna1f 

wu accounted tor by their youth rather than by dwar,ftng, and the prevalence of 
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nProhibiting m.nter f i shing, or at least Winter spearing on th:~s lake, would 

'be expected to 111.creaae t.he S'Ulll'l.'3er catch of' pike. '' 

The authors of this earlier report wre &V'&l'e of tl1e liaitations or tlle 

available data, and tne conclusia..-:i9 depended considerably ~?On logical de 

ductions from these data. When comparing the ~ recent records with those 

earlier ones., little eignU'icance can be seen tn the d:iffereuce between the 

19. l-inch 3/ average hued on estimated lengths and the 21.0-inch average for 

the 194-9 collection vh1ch vu measured. Also, the m j ority (SO~.) of tl~ 

pike of 1949 wre in aae-srO\Qs I, II, and III; trow this it would appear 

that the ban on ape&ring bas had 11 ttle, 1.f any, ef:f'ect in allOW'ing the PQpu

lation to attain an old.er awa (and conseqU?ntly a genera.Uy larger size of 

individual fish.) tban prevailed When spearing was permit.ted. Reliable 

evidence &hawing 'll'betiler aubeequent closing or t.h9 lake ·,o spearing (in 1937) 

did or did not. incr.a.ae tbe &lmlller catch of pike is not avai lable. 

Several intensive creel censuses showed conclusively that Vinter fishine 

by no means exceasi wl.y exploited the f'1sbes of the lakes 1nvesti8$ted 

(Eschmeyer, 1937; Hazzard am Eacllmyer 1937 &nd 1938), and this conclusion 

a:_ppeared applicable to Michigan lalDea tn general. Because o.f this finding, 

and also becauae lllllZlY people enjoy ice :f'iahine;, these auth.ors con.cluied that 

no justification could be seen far restricting t he vinter sport. 

T"'ne aurve;y- ot 1949 showed that pike are preaently abundant in oteego ~., 

j udging f'rolll the n\Dbers ot them caught in llta:nderdir.ed netting operations. 

As compared 'to results of netting on scores of other lakes (records in 

Institute files), nets in otaego took a large number of pike. In other v.ord.s, 

the almndance of pike in oteego compares tam.bly vi.th that oi the better 

pike l&lcea in the State. Rapid growth 1s characteristic of pike during the 

"' Otller awrage lengths (alao baaed on estimates) gi ven tor Otsego Lake l,'l<i ke 
vhen spearing vas lesal were 18.6 inches and 20.3 inches, both for tbe ·tr1nt er 

season o:f 1934-35 (see page 15). 



favorably ·wl t.h. other :pike lakes i n tile ~itate, i nd.ica.ting th.at ·tne Otseg? La'!se 

popula.tlor.t is ~10"t being exploi ted to EW. miusual degree. 

•1~ne r>resent ban on spearing tor otaego Lake is based mi the Discreti onary 

?~r Act (Act 2301 P .A. 1925) which delegates certai n :pOW'ers to tbe Conser

vati on Coadssion, inclming the regulation of taking or killing fish in such 

vaters where any species are determined. to be "tn ~r of· depletion or 

extermil'latio:i and require additional protection. '1 

Thare nt:N appears to be no justification tor the ba..'1, on t :~ score of 

df.!:plet1on. ~ The available evi&,nce (although circumstantial) leads to t he 

conclusion that opening the lak.e to spearing would. not have a disastrous 

ettect on angling. 'l'b9- lake was open 1D spem!'ing prior to 1937 and pike 

fiahing held up vell . Pike spearing on many other Michigan lakes, i n e:fi'ect 

for many J--evs, has not produced disastrous ettects on a:oglir41 in toose waters. 

'rhe real issue on Otsego Lake is one of' confiicting intereo·ts bet-ween 

vlnter and B\alll!r t'iahenen, the latter claiming that spearing would be 

detrimental to tlle quality of J:)11':e angling. While there is uo reason for 

believing that a disu~us ettect vould result f'rOG re-opening tbe lake to 

apearing, there is lack oi' conaete 4ata showing Whether winter s:pearin& 

would or would. not detract anything at all tram pike fishing duri ng th? open

water season. So ~ removal of the spearing ban o:a otsego Lake i s cor£templa.ted, 

and ii" the Dep&l"tlJBnt of Conservation wishes to evalm.te more def'ini tel~· t h~ 

degree ot conflict betwen spearing am. angling here, a creel censu.'3 i s con

sidered necessary_ Tb.is census would ha-ve to be an intensi ve, long-11erm st·w y, 

~ "Depletion" as ueed by the writer in thiw report follows Vau OOsten ' s 
(1~9) definition: 11 

••• a reduction, through ovvtishing, in tbe level o±" 
abunaence of the exploitable segment of a. stock that prevents the realization. 
of the mxillnD productive capacity . n 
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carried on while the present ban i s in farce and also tor an equal period of 

·tine a:tter its lif'ting. If this course of action ie ta.ken, the census sJ:wuld 

·oo s+..a.rted aoon--pref'erabl.y ;;;et this yesr. 

Stockiy in Otaego Lake 

Artificial stocking in Otaego take is not recommended. I{atural repro

duction amo~ tbe resident tiahea ia adequate and in sorm caaes even a;9:pea.n 

to be somevh&t too aucceas.tul, as indicated. by the slower-than-awrai;e growth 

rate or aane species. 

Pred&tons 

Only a 1110Clerate number or t1ah predatan occur here. Some turtles, a 

:f."eY kingtishers and herons, and occasional herring gulls wen obaerved. If 

&nythiDg, these antaals probably emrt benettc 1al rather than harmtul ettecta 

on tm lake, and no control i• rec0111Mnd.ed. Scavenger services provided by 

the reptU.ea and birda voulcl eeem to outwigh conaiderabl.3 the lhe fish they 

eat. 

Parasi tea and latural Nortali ty 

The tiaooa of otaego Lake are not heavi l y .9ara.41zed. A small 8.CI.Ou...rit 

of ''black-spot " (Neaecus) 'W'a.S observed on some centrareh!.ds a..."'l.d perch, b·.J.t 

apparent paruitiem i8 on tbe whole not common. 

A ayater1oua f'iah martality baa occurred on thia laD in scne yea.re. 

There are records tar IIOl'talities in 1937, 1~3, and 1948; there vu also 

evidence o-r a light kill in June, 1~9. Sw:h d.ie-otte haw been reported for 

a number ot lakes 1n tbe State. 'l'be cauae is unknown, altoous}l it baa been 

suapected that 1cae phyeical or cblnaical cha.naa in the water, aaaoc1ated 

with the eeuonal temperature rtae, may be responsible. Specie• affected 

at otNgo Lalae have 1nclll:lad perch, blmg-llls, P\111Pk1n.Meda, bullheads., and., 

to a lesser extent, baas; in 1937, bullheads were eatillated to ha-ve comprised 
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e.bout 85 percent of the total kill. In no year has the loss been dangerously 

large, nor has the fishing quality been noticeably a.ftected by it. Moreover, 

trail tbe anglers• point of view, these periodic losses my actually -oe beneficial 

by serving a.a a check on the tendency toward aver-population of sewral species. 

Cowr 

Vegetation &od vood debris attord acleqmte cover for the fishes. 

lleplation ot water :Lrlel 

Sub-normal w.ter le-vela in aome years have been reparted for Otsego Lake. 

While aeTeral lalm property owner• expnaaed concern about the condition, no 

practicable •am ot artittetal control 1• appuent. Provision of a control 

dam in the outlet atrea baa proo,ed to be an ettecti've mean.a of regulation on 

aome lakea, but lack ot an ovtlet tor Otaego Lue tonatalls application ot 

th1a •thod here. Tb9 leftl of otMgo Lake ia largely dependent on the quantity 

of precipitation the locality receiws and tbe height of the ground -water table. 

@Ravn1.na ftc:111ties 

Spawning facilities at present are adequate tor the tiabes of Otaego Lake. 

With rep.rd to northern pike, bav1ner., the tuture status of spawning sites o£ 

this species abou.14 be gtwn sane consideration. 

'1'he mRBh oft the north and. northeast shm'es obviously is the pike "tactory" 

ot otaego Lalre. It toll.ova that preNrva.tion ot this areatl)I>ears ot utmost 

uapc,rtance, anil 8ffll8 to have greater bearing on the qlal.ity of pike ~ishtng 

than cloee the problea ot spearing. Pilling in ot the mareh--u for real estate 

&nelopment, tar eaaple--caight well e:xart a diautro\18 e:t"tect. While tilling 

done to date on aenral lowland areu around the 1alae baa bad no noticeable 

ettect on p11De production, extenaion ot euch development to tbe north marah 

definitely should be d.i•couraged. 
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