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lllTiODUCTION 

The in\eractions betveen an organia and 1ta eaYiromumt are 

.xoee~ Qoaplex. ,.l moz-e thorough understanding or these 

interaotioru, ton ill ,ead.stence now, with detailed information on 

lood habits and feeding bebita, intrupeciea competition, and other 

ecological ~t•) will enable WJ to manage our eport fishery resource 

with better foresight and intelligence. 

'lli.e purpoaea ot \b,~• study are to inv~tigate the food habits of 

a .-ple ~opl)latio~ of b~ok trout, Salvelinua fontinalie (Mitchill), 

and burbot,. ~ta lot•-lacustri~ (Walbaa), ball a Michigan trout 

stroaa., and to· detendne whether there is evidence of overlap a5 to 

the orF18118 utilt1ed aa .food by the two ~ecies. 

Literature 

Brook :rrout 

lhe .t'ood .habits of the brook trout are well known, both in lakes 

and streams. Olaaens (1928) gavs an excellent review of the ea~ly 

literat.ure on this subject,. Met.aelaar (1929), Ricker (1930)., and 

Ide (1942), along with Clooi!tne, all noted the changes in the food 

rel&tionships of stream nah with an increase in size. "'lemens (SE,•~.), 

Lord (19)3), and Needham (19.30, 1938), obs.-vad the relative :1mporta.nce 

ot aquatic and terrestrial toms in the diet of stream f ish. 

Ohu-rchill (19-44) noted that ta.ate alone has an important influence 

upon the diet. Rawson (1941) and Cooper (19W.) reported upon the 

feeding habits of brook trout in lakes. liankinson (1922 ), Hazzard (19.32), 

1 
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· end Sol:uleperclaus (l9JJ) made important contributions to the 

knowledge or the li~e history and eeology of this apQrt .fiab • 

. Bumot , 

)11.lOh ot the iit.-ature concerning tood ot the burbot deals 

· vi th tiab . or a large she taken trm lakes. Bobine and Deubler ( 1955) 

pr•••t~ what thq believed to bean~ exhaustive bibliography-

. on tb4 eubject . .. Vanoosten and Deaeon (1938 ), ]ijo.m (1939), and 

Cl•ena (19$"1) aU wrked on lake .fish. Harlom (~)6), Bobina 

and ~bler {1955}, WhaUo and Shett&.l- (19!i6), and' Beeton (19$6) 

· pabliJrbed W-Ot'JD.8.titm on t.lle toed ha.bits f>~ the ·1111aller burbot. 

th• trout and b\U'bot. .that I examined v.-e ·baa collectiona 

--·by the lllsti.t\lt.e for F18herias Research,. Miohigan Depar'bnent 

of Oonaervation, between October 5 and 6, 1952/· The collectio® 

are ~oribed. in an Inetitute Jwport. bf '.Dr.; .08?"41.d. P. Cooper (1954) • 

. Tn.e .tieh Vffe taken vitb both A-C and n,..c shoekere at trlffen 

stations on the Fox River and on ite la.st Branch, both a pa.rt of the 

Manistique River ~:I.nags B7sttn in Scbooloratt Oount.y, Ht.ohigan 

(Figure l). · Table I oonta.ints a 1Nllllluu7 ot theae collections. 
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FOX RIVER SYSTEM IN SCHOOLCRAFT COUNTY 

• . ~.c. . 

( Traced from Deportment Conservation County Mop) 

0C Fish collections mode in 1952 
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FIGURE 1. Map of Fbx River system showing the locations of 11 f ish 
collection stations. (From Cooper, 1954.) 
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' 
,1~leust1• ~h& !Uh wre not diY14ed inte $ha-groups... lt u 
haliaed: ~ the fOOd -rela~iollebii>a~ ot t,w, t,-o11t· (Olaaeru11 192S) 

• ~ • ' ~ ~ p J 

and the ~t (:a.to~·- ,1956) cbang, -with •s,., , 4n4 thiJf fabt iff 

tak$i· into UqQWt( -&a,~bU-~J!!ing tb!!tr ~lAt-1.onshipiJ in.Tel~• 
• . ' ' • .l .,. ,J. • ~ ~ .... 

Tht ~ ·1peci• .are -to _be .~~---- "" --,1e populat1.Qn1 
~ r'• • ~ • ~ ,. • ~ ' 

BM art, · oonc,].;ud.o~• 4l'a-.n ·o~ · then •ii· onli -~ thu model pop~~ion. 
\ .. . ' 

~ ta il9t a ranrbl .-.ple. lfaek$ll (l9$h) -etated. that -awe it 

requiNM.J-~ -8111111 voltage (>Ja the tiah to •tun a ~ fiah •a a anall 
' 

'«tt1, · fl. la• .tuh~ her;,a.\lae 0-£ 1 tlJ p-eatel' lcgth, may- be stunned with 

an eleatroae--t.o-e1eo-t.rod_e -iolt&ge too low to a.tr.ct a. S1114ll fish. 

~h~, Baalcell (lJlP} did not contd.de~ aheckhg arteet:t-ve for ri:,h 

~ ~ ~•i &le tQ- the dit'fieaLty in -Neing th-.*• thq 

tn'e: ~... 1--rd. (l?Jj) qttest1oned whether abacking o•~e• t"eeding 

&lild llO~:feeding fish 'Wit~t d:Lscrhd.natiQn. Thus it 18 likel.1' that 

the 'tar.I.on• ~up• l)r.,aent were no,t .,_pl-4 with c,qua.l !'reQUtlQ07 • 

TNui · , .' 

Ag.ff de~tioll# 1-aed e>n soalea ~ m&de b1' the ln~itute 

fc0r Jfifffltl'iea a.aeal'CJh- Oft Ul. of the 2.)1 brook trout. originally 

a~ll.eet«t. 'tbe ,82: ~ ~t I exam1n.a are all in age-groups o and 
,, 
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~t, 

flle .~t- ._.. •t aged. Uthe length !Nquette7 d:18tribution 

i,, ~ to that ot fo'bins mid Deubler (195S) it wuld app.u­

t..bat t.be blilk ot the ~ ·· B1Yfl' blu'bot wre ~s, ranging .r:roa 

$.O. to 8 .. 0 iJdxos- (46 t'i.-h); the DGt larger group, rarie:tt1ti 1"ro::t 
' . ' 1·' 

8.o to 10..0 inehes (12 ±'Uh), oori-eapond t.o Robins' t't.10-7~ old$.., 

Four burbot --•edeo 1.0.0 inches in lqth and prl·Slih~bJ.7 V'3I'O 

. older than two ~n ot age., nieae rangea alao c~-pare .fa'forabJ.y 

to thofJ• 4£ Mart.in (1941} tor burbot iu Q:itario IJ'at.era •· 

The Hlt al1d the co1'dit1DD ot the gonad.Ii were recorded for 

ea.eh tiah exv1n.t. or the 82 trout ••ed, .)2 (46 per cent) 

were malea ad )7 (Sh per curnt) Wel'9 .teulosJ .for lJ the s«x vu 

not ctat.-1-1. &.2zud (19.32) atated that brook tro-J.t spawn for 

the f'il'st t:la• at the -.d of thei.r ncond '1'6BX o;f life, and then 

the r...i .. ptodu.ee f(IV eggs,.-. ktlollg the .Fox River trout, 7 mnles 

of 4.,5 1-liee and larger. belon&inl w &i~up 1, a.pp.ared 

to bo mawreJ .tour tt1W-l• o.r this group were likely ready to 

spa.w. ~t:b' t.he r.ai.nder, or a total Qt 71 f'iah.1 were 

immature. 
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~t, 

Ot tit. tieh -.ed. 27 (44 i,er cent) were aalea, leartng .34 !anal.ea 

(S6 per cent) and l till!) .-t~n9Cl • .All o.f the .falalea aYor 

~ -- (1'6 m.) .... ~, ..... &11 ~ those unda~ 5.9 imbGe 

(l9) •· > •• --~ ·'.lba ~ __.._ •tur111C ~ s.9 aJ¥1 

7.0 t.ao1- (l$O to 18o •• )1 ld.th all of tbo-M arei- 1.0 ixlchee 118.tl:tre• 

'u "-• ftnllJll --- _. ~ 11a age to tbofe that Bob1rt, 

Uld ' ~ (115$) .,..,, ~ -1 D •..:J.d be JelU"l iDI•• Tha· 

1it a ·abal'p CODt.J'Nt tb the tiad1ng• 0£ c:L•ftl'l9 (l.9Sl) to tbo el.feet 

tbat. :1A Lake Blel.• the ~ --. .... u;r mature 1n thtdl' tbiJ"d 

• . tourth TeaN ot 11£• llheD ·tM., l'&Dfled ~ 3U> to W.s0 •• 1n 

>-Ith• libl>1ne aQd Daublw (195$) .rounci that the l1'QWtb in a c~ 

. ~•iml t.u w.u belas.-t teat, or a 1-• JlOP'ill&tiorl, a.nd t.M.t t.ihe­

fl!'Mk dwell.,. .cU,4 aot, •11lire ·at.11 tbe1r third 7-.r• at. a aean 

~ -l411Cth il£ 9-2 _..,. (al4.7 ••>• 
_, • aft here ~ a .-.ple populp,tioD CGIIJ)Oaed of 

blWk 'b~ o:f' two ~ o1u.- Gnd Of ~ or twiO or r.:aore· ,-r 
' ' 

· cia . · · ~L. -"' ~ ·.tu.... . l ·· . 1 . "-wt+-
--" UliJIIQ Vl. ~ • .~• 0 ..-;\lax ---~~,Y. •'• , . . 
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pte ron.~1 re ys 

::ntosuhenus 

Isop.:ern.:.s 
b::::::::=::::=~ Epheseroptera 

_ Trichortcr.:i. 

,s . .:-ct lialains 

FIGURE 2a . Perccnt.?.ce •>x 1po~ition of the ..:'ocll b:>' ob:::;ervod volw'ic , 
of the bur'.:,-'.jt. in the Fcx .'.'i.iVf:r . 
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( dOiL1.t ;1. 

D:~C~\ i CDt----
~.-IPJYIH •UA 
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o .': t1i,~ bu:·bot ~Jl th o lb:: , ,:iV•?r. 
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i'OOJ> HABITS 

~ ot A!!!9l!1' 
the Nthoda aaplo7ed ue those dacribod b,- Lugler (1956) 

tor the stuq ot f004 habit•• The stcaaaoh coll\Gnta on]T were 

auJ.y1ed., along with GI¥ aaterial still in the eaophapa. Upon 

opening •ch 1touch, it.a condition, or degree ot 1'1llneaa relative 

to eise, was eat.iat."'1 • . · The. •touoh o! the b\u'bot is t.raendously 

diat.enail,J.e (1-l,eh, 1930) and I did not .teal justified in eathiating 

the Nx:brll'M d:1.etenaion poi,eible. 'ftlua the aedw• asploTed, (1,. e., 

the "full!' condi~), .was that found in thQ JI08t e.xtonded stomach 

1ia00=.te:red in tb.ia. •tvd.Y• 

'fo\n'. ~ aetboda were mployod. in the anal78.u, ntllllGrlcal, 

oboerv-ecl vol'Ulletr.ic, recQnst:ructed 'V\>lllll8tric, am frequanlJ7 of 

OC~4h Bach ind.ex bas obvious liaitatiotlil. We auat k"P in 

aind that. the tood relationships pictured by theae methods apply 

only to this naple population at the time the specilleno were 

ccUeeted• ln nature the picture is o= ot continual change. 

lfuaei-ical ~ 

Cooper (1941) noted that the muber or food organias is 

p~b]¥ the better inda: 0£ the aaount of et.fort on the part o!' 

tbe .fish in seeking and captur:ing its food, while tho wlume of the 

.food ia pl"ftSU!lably the better index of the amount or bone.fit which 

tho fi.ah obtains £ran it. It ia al.so at least somewat indicative 

or the availability of the orga?:U.IDS end is or wl.ue in estmating 

the et.reots ot predation on thm. 



11 

Vol'Olletrtc method 

Both observed and restored vohnes were computed. For such 

organiems as the oaddia, H}niropqcbe, the restored volume is likely 

more indicative ot the true importance than the obaerved volume. 

Vor b'.Ulple1 this caddia va■ usually anti.re in numbers of 5 or less 

in 30 ot 35 trout stom.achaJ always in trace amounts. Since about 

6 of th~se are equi nlent to o .1 c .c. they were just under the 

mini.nna vol.'&Jlle recorded in each 1nstance, thus distorting slightly 

the final -volume picture. The caddis, Dolophilus, on the other hand, 

hAs a hea.d capsule tdlich resists digestion, and the reconstruction of 

this £om then gives a wlue that is too large .for beat indication 

or the organiaits value as !ood. 

~8l1Cy ·of oocurrence met;hod 

As in the reconstruction method, the many persisting hard parts, 

especiAily :1,n the brook trout stomachs, may lead to distortion of 

the .f'inal reault.s. The actual content.a or the stoma.ohs d.Y 

represent an accumula ti.on of' cert.ain hard p~ tram s~v~l feedings. 

'l'bus the averages obtained simply cannot b$ regarded aa a typical 

~eal". In e.ffeot, they- only desorib~ what •as found. 

Condition of Stomachs 

The burbot stanachs averaged 0.3 i'ull, whereas the trout 

stoma.cha averaged O .5 of estj,Jaa. ted c:apaci ty. The .fish had been 

preserved immediately after collection and tho stomachs were in 

excellent condition. 'l'he burbot swallows itD food wole (Fish,1930 ), 
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ttatl _,.t itflU nre thu, •lilt identitied.- DigNtion 1a 43.ow in 

the buZ'bot., taking .up to li.8 hours (lbb:1.nt, and {1e(l'bler, 19.SS) # and 

tbia ' taet, along with law lfater tanpera.turs and reduced aetabol.i.ma, 

ia7' acoount ·tor the ezo.ellent condition 0£., and low '10lume of 

eoateate in tbeae stome.ehe:. 

It should. bf ~ed that the tl'Otlt were collected at the beg:1mdng 

or the ~ --.1JOJt, IDN (l.93.3) .te1t that aexual tD;Citaaettt 

tl-.S. .f~ at W.. Uae. lteedhaa (.19,30) tJt.ated that l~d 

vatar t~rature and aot sexlla.1 exoiteaent •• the c.auac.- However, 

1 (14A per cant) ot the 62 bu:rbot •t.Qaachil w~ VQid and onl7 

2 0-..- 2 •4 per oent ·Of th4 82 trout stoJaacha vere empty. Beeton (19%) 

.touad 14..2 p.x- cent ot ~h& b\Utbot staaachs collected h'Olll streams 

during Augu.at ~ be void. 

~~Jrou~. 
'l'he food.a ot ~ ; -\-.out. and bu.1:ti'ot- are st1rul~e4 in ~ables 2 and .., . . 

•◄ A ... 

I ~ ,- ~~ 

.) and in "1gurea 2 and ,3. tha 119.st ~t foods eaten by the 

tl10U.i; wer-e cad:dianie~ (~chop~era}1 ~C?-~d f'lle.s {~t.era), 
' ~ .... 

tlt.ld ma~es (!phin~i•ra). Altlt~UtJh the Jt&Tfiiea occurr-ed in 

filghtl)" greater numbel:'s and •ore frequent~ than the Diptera., 

the, ¢Qlltpose4 mwh ltui~ or the total ~luae. '!he large ci-ane n.y 

lu'Vae of the genus TipulJ!:, which oc011rreo. in 21 • .3 per cent of the 

trout, were r.s:1ponsible for all buii o.a c.c. of the total dipteran 

Tolme I the ?"anainder of which was composed of small ad.Ill t £lies. 

Bn.!hze1~t~a and IJldreF•zehe v_.. the most import.a.'lt caddis.f'lies. 
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l'ABD 2. D F .mE BURB01: (101'/ LOI UGUS.dUS) IN · 11': i.:ux . Vfil. 13.:..s d 
on 53 G cci: ens oontain n 21 • .5 c :C:-offuod. Oct. 5'-8 1?52. .Len8th D4-29l , ,. . 

FOOD I'i'E;1 l ber Cor:ip. ' Co:.1p. Or;:»1p. · C: . p. .lo. ash , 'r • 
L=larva, ·l=nymphs, of ind. by vol. by vol. by vol. by vol. cont. ocour. A=adults each obaer. obser. rest. r st. each 
DIPLOP◊DA • • • • • • • • l Tr. • • • 'fr. • • • 1 
U 'l'OD.Al • .• • • • • • • 2 T:r. • • • Tr. • • • l 
.ANNELIDA • • • • • • • • • •. • • • • • • • ••
AHPHIPODA •.••••.. 23 0.1 0�5 0.2 0.6
DEGAPODA .... • • •• • 1 0.2 0 .. 9 u.2 0.6
HYDRAC . H!J'tTA • • • • • .• 0 • • • • • • • • • • •• 
�:S;".t:'i'A ••• •...... 296 16.J 75 ,.8 27. 7 83.2 

:i1ccoptera • • • • . 6o 12 .o 5,.o 10.a 56.5 
Ptoronarc idae • 

Ftoronarcys (I!) .32 
Pe!'lodidae ..... 

Isoaonus (!I). 28 
Dphomeropter�... 54 
Ephoreridae .•• 

He.xa&enia {N) 
Baotid.1.e ••.•••• 

Thletiaca ( l). 
Eph erella (ii; 
Other O) ••.

Hoptagenii<lae •• 
Hepta.ijeni (.1l) 
Other (H) ••• 

EphOl'l • emains ( N ,A) 
Odon.a.ta •••••••• 
Zygoptora (N) •• 
Aniaoptera (N). 

H iptera •••••• 

1 
36 

8 
l 

27 
lJ 
11 
2 
4 
li 
3 
1 
0 
0 
0 
i)

Corixfdae ( ) •• 
Other' ( ) ••••• 

Hy?:ionoptcrn. •••• 
1richopter (L). 142 
Hydropeychidae. 

Hydropsyche (l'.) 124 
"'!'a hyc , t.ricke 

Brnch,:centrus(L) 
Philopota.,idao • 

Dolaphilu.s (r,) 6 
othor 'l'richop . ( L) 12 

Coleoptera • • • . • . 1 
Di.pt r� ••••••... 
Tipulidae ••••·· 

l'ipulll (L) •. 
othor • ...... . 

Ceratopogonidae 
Tendipeciida.e (1) 
Other (A) •••... 

Insect ernain • 
GAS ROPO:QA ........ . 
FISH ••..••.••..••• 

Pctrot1yzontidae2

Sal.nonid Eggs •• 
Cottidae-3 

. . .

32 
20 
20 
0 
4 
6 
2 
J 
0 

13 
5 
0 
6 
2 

336 

11.7 

0.3 
0.3 

0.2 
0.1 
0.1 

Tr. 
Tr. 
'r. 

l'r.
'r.

r. 

0.1.i 
• • •
• • • 
.. . . 

••• 
1.9 

1.8 

. . . 

Tr. 
0.1 

1r. 
1.6 
1.6 
1.6 
••• 

Tr. 

'1.'r. 
'l'r. 
0.1 

. . . 

4.9 
1.0 
•• •
3.7 
0.2 

21.5 

• • •
• • • 
••• 
•• •
•••
• • •

• ••

• • •
. . .  

. . " 

. . .

8.8 

8.4 

.. .. 

• • •
0.5 
• ••

. . ·•

• • • 
,it • •  

• • •
0.5 

• • •
22.8 
4.7 
••• 

17.2 
0.9 

10').0 

0.6 
0.4 

0.2 
0.2 
0.2 

Lr • 

Tr • 
r • 

Tr. 
'r. 

·rr •
OS
0.1
0 .ti
• ••
•••
. .. 

• ••

. . .

'fr • 
0.1 

l'r, 

5.5 
5.5 
5.5 
.... 

'.tr. 
fr. 
1·r. 
0.1 
••• 
5.2 
1.0 
••• 

4.0 
0.2 

1.8 
1.2 

o.6
0.6 
o.6 
. . .

• ••
• ••
. . .

• • ti: 

• ••
1 • .5
0.3
1.2
• ••
• ••
• ••
• ••

7.2 

6.9 

• • •

. . .

O.J 
• ••

• ••
• ••
. . .

. . .. 

0.3 
••• 

15.6 
J.tJ 

••• 
12.0 
o 6

100.0 

4 
l 
• ••

51 
21 

17 

8 
l? 

1 
9 
2 
1 
6 
6 
4 
2 
3 
4 
3 

1 
. . .  

• ••
•••

31 

20 

••• 

5 
8 

l 
20 
10 
10 
. . .

3 
6 
2 
3 
• • •

11 
4 
• • •
6
2

1.9 
1.9 
• ••

• ••
96.2 
39.6 

32.1 

1s.1 
35.9 

1.9 
17 .o

3.8 
1.9 

11.3 
11.3 

7 .. 6 
3.8 
5.7 
7.6 

5. 7
1.9
. .. 

. . .  

• ••
. . .  

58.5 

37.7 

. . .  

9 .h
15.l 
1.9 

37. 7
18.9
18.9

• ••
5.7 

11 • .3 
3.8 
5. 7
•••

20.8 
7.6 
• ••

11.3 
J.8 
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1.5 . 
POOJ) OF THE BJWK 'TBOUT (SAiVEUNUS .FOW'l'lNALIS) IN THE FOX RIVER. 
ecim.ent oontainin 8.3 ~.o. of !ood. Qot. 5-B 1952. Len 75 .. 177 mm. 

81" • 0111P• P• No. ii1h %Jreq. 
IPl&l"fa, ~ of ind. by vol. by vol. by vol. by vol. cont. occur • 
.A•adults each obeerv. obser. r8'St,.. rset .. each 
mJt.i:5JoB • • a .. I • • B. • e '• • 4 fr. ' I 0.2 

I 1.0 j j.8 .... 
IIMA.T0D11 ••••••••••••• 6 Tr. ••• Tr., • •• 6 1 .5 
~.DA. ········••·••· 1J 1.L. 16.9 1.4 6.9 11 15 .. o 
AMPJllPODA ...... • ........ 4 Tr. . ... Tr • • •• J J.8 
~ .............. l 0.1 l..2 0.2 1.0 l 1.3 
BII>.aACA..RDU ········~· 7 Tr-. ••• Tr • • •• .) J.8 
INSIOTA •~•••••••••••• 1029 6.6 79.5 1.8.1 89.6 76 97.5 

Plecoptera ••••••••• 7 Tr,.. ••• a.a 4.0 6 7.5 
ltero~idae • .,. ••• 

J>teroiw,,l! ( N) • l tr. • •• o.6 ;.o 1 1 • .3 
Perlodidae ••·•·••• 

l•o;~• (5) •••• 6 tr. .. .. 0.2 1.0 5 6.J 
lphemeropi.era ..... •. ll9 0.5 6.o 1.1 5.4 )8 41.s 
lpbem~dae ••• •••• 

Ba&genia (I).•.• 2 o., J.6 o.4 2.0 2 2.$ 
Bait1J;.;;::: •••••• ~. $8 0.1 1.2 0.3 1.5 19 23.a 

Baetisca (N) •••• u 0.1 1.2 0.2 1.0 5 5.3 
~~i~ (N) •• 38 tr. • •• 0.1 o.5 9 11 • .3 =er:;,_•••••• 9 Tr. ••• Tr. • •• 6 7.5 

Reptag.eniidae •• ..,., 5 tr. ••• Tr • • •• 4 s.o 
~tyenia (N) • " .. 2 T.r. • •• Tr. . ... 2 2.s 
~er (fi), •• ~•••• 3 Tr. ••• Tr. • •• 2 2.5 

Jff)hem. .lmlaina( II ,.A} 5h 0.1 1.2 0.4 2 .. 0 19 2.3.a 
Q:lonata ••••·••·••·• 2 0.1 1.2 0.1 o..s 2 2.~ 
~goptfn"a (N)•••-•• 2 0.1 1.2 0.1 o.5 2 2.5 
Wsoptera _(N) ••••• 0 ••• .... • •• • •• • •• . . " 

h1ptera •••••••••• 46 0 .. 1 1 .. 2 o.6 3.0 22 27.5 
Oorixidae (A)••••• ,32 0.1 1.2 o.6 3.0 20 25.0 
other (A) •• , ••••••• 14 Tr. • •• Tr. • •• 5 6.3 

lf1lttenaptera (A) •••• 8 Tr. ••• Tr • • •• 3 J.8 
Triehoptera (t) •••• 700 2.6 Jl • .3 1.9 3.9.1 70 87.5 
H;ydrop~hidae •••• 

Bi!a~L~ •: us o.6 7.2 2.2 10.9 35 4,3.8 

Bracmiitrus (l) 179 o.B 9.6 ).8 18.8 41 $1., 
Phllop da.e •••• 

18 Dolophllue ( L) u • lOl 1.1 l).J 1.h 6.9 22.5 
other Trichop. (t) •. 105 0.1 1.2 0..5 2.s ).µ 51,.3 

Golsoptera (L,A) •. • 8 Tr. ••• Tr. • •• 7 8.8 
Diptera •••••••••••• 101 .3.0 .36.1 7.3 36.1 35 lo.8 
Ti:pulidae ••••••••• 27 2.-6 )l.J 6.9 34.2 19 2}.8 

tipula (L) •••••• 25 2.6 )1.3 6.9 .34.2 17 21.3 
Other••••••••••• 2 Tr. ••• Tr. • •• 2 2.5 

Qeratapoginidae (t) J Tr. ••• Tr. • •• 2 2 .5 
'1'endipedidae -(L) .... 3 Tr. ••• l"'r. • •• 3 J.8 
other (A)•••••••·• 68 o.u 4.8 o.4 2.0 18 22 .5 

In.sect Ranains ••••• 38 0.3 3.6 o.,3 1 • .5 20 25.0 
QASTROPODA • • • , ••• • • •• 7 0 .. 1 1.2 0.2 1.0 5 6.3 
lISH ••••••••••••2 •••• 7 0.1 1.2 0.1 0.5 4 5.0 

Petroni.y~ontida.e •••• ••• ... . ••• • •• • •• • •• • •• 
Sa.l..,onid~ga •••••• 7 0.1 1.2 0.1 o.5 4 5.o 
~t>tti~ •••••••••• ••• ••• ••• ••• ••• • •• ••• 

Fish Ran:uns ••••••• ••• .. , .. ••• • •• . ... .... • •• 
TOTAL 

I I 

1~78 tJ~) it>~ .o 20.2 100.0 
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lhe occurrence o! Dolophilua in large mmoors or 12'-J, 71, and 45., 

1n t.hreo trout belie the hlportance of this genus. 

Other thnn the ins<,c'ta there was little 01' impo1~a.ncc. A ~,all 

ll\lr.tbor (13') of oartmroms gave the annelidfJ a canbi,.-wd totru. of 16.9 

per c~nt o! the voltmw. A number oi.' snails (G.1.:;;tropocla) and sahtonid 

ecga, along with n f ew larval roundwon,1s, rd.J.lipede, scuds, crayfish, 

and vater mites co:nplete the 11st. These S.Jll¼e oonolu.Eions are born 

cut by tho reconstructed volumes. 

It shoule b~ noted here that in eaner~.1 the~e trout de_panded upon 

a largo nUJnbor of mnll insects, mainly aquat:iC larvae, f'or their 

food. Cleions (1928) found that aquatic roms aro the only f ood 

ta.ken during late autumn. The above finclinga conpared favorably 

with thota, ~ Needha.;i ', (19.30, 1938) nm! Lord {19.33). 

B\tr,bot 

Whereaa tbe trout dBpentied. ~ u.pon s,all foms, the burbot 

in thia popuJAtion utiliaed a i'ev large foms. lbe in8ecta raade up 

&JJ:io&t, ~~' aame volume aa in the brook trout, 75.8 per cent as 

oppoaed to 19 .S p&r eent, and OC<1urred with about tbe aame 

frequency, 96.2 per ~ent as against 97.5 per cent. The aost 

important groups were PJ.ecoptera., 'l'ricbopt.en., Diptera, c d 

!phemeroptera. The etoneflies were responsible tor 55 .a per cent 

oJ; tine tot.al '1'0l\l!ae but QecurNd in onl,Y J9 .6 per cent of the 

individual.a, due to the tact that most of their voluae is made up 

or a large ~ iph ot the genus ptorona~ys. 'i"b.e eaddia n1es were 

again a.elected the most often and occurred in $8.$ per cent of the 
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burbot,1 but their wlum• wns responsible for only 8.8 per cent of the 

total.. Here, in the case of the Diptera.,, th• rtJConstl"l14 tad volume was 

very- uaeful, indicating that possibly the Diptera ahould havo been 

elevated to eecond place behind the atonenies as tar as their volt.me 

oontribution was concemed. However; the soft-bodied tipull.d larvae 

QCcurr-1 1n only 18 .9 per cent of t4e bw-bot and thus eu.eh a move 

was not justified. 

Ae.ide !ran the wect., the fish were or major import.a.nee. 

While aoulpina (Qottua) were .found ill only ll.J per cent of the 

burbo~, they were not restricted to the larger specimens u might 

be mcpected. Two were found in 6.0 to . 7 .,O inch fish, three in the 

8.o to. 9.0 inc~ group and;~ one in a burbot of greater than 
~- . . . 

10.0 inchen. llowever, since most of the burbot were under 8.o inches 

in length; the aculpina actually appea.'ed ~o~ frequently 1n larger 
-~ ~-

apecime~• than 1n th• aaller ones. 

It was noted that the 62 burbot collected contained only 

5 ammocetea ot the .American brook lampN!Y, intQ!J>hetlUB lamotteni. 

It w• figure the catcll per hour of 8hoeking (trcxa Table 2, Cooper, 

·19,4) l'8 find iihat 4.6 burbot were cellected per hour as opposed to 

28.l $111110Cetee. Thu• the bu.rbot eith.er were not selecting this fom 

~r 1 t wae not readily available to them. Whalls and Shetter (1956) 

.rouno that tbe a.ooetea or the Michigan brook lamprey made up about 

68 per cent of the volume in the food ot the stream burbot 10 .o inches 

:in length and larger. Metselaar (1929) obsen-ed that br<>ok trout do 
, __ .,1 1 

not ff/fffN on l.lltprey ..ia •. 
. -
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Beeton (1956) found the Amphipoda or acuds to be of major 

importance to the burbot of all •ises. Schaepe~laWI (1933) .felt 

that the abundance ol' trout in brooka quite often depended upon 

t.hia .organia .. In the Fox River syst•, eouds were only of minor 

value to bc'>th trout and burbot, along with the ndllipeds, roundwonas, 

-and water mitH. 

Ev:idellCe of OV'er;Ls> in Food Habit.a 

The tact that the particle $ize in pa.rt deteraines the availability 

of different organialls to the trout and burbot was well documented in 

the literature. The food preferences of brook trO\lt and burbot may 

well di.tfer, as illustrated by the &election of the caddie, 

J¾.!!c~•tna, by the brook trout. Thi~ same caddie was either 

rejected b7 or not available to the burbot. Thus in looking tor 

evideuoe of overlap 1n the:- food habita of 'the t'W9 fish v& IRlSt work 

at the loweat taxonomic level represented i~ QUI" data. 

J.a evidenced in Tabl.e h, eight genera or imrect$ we~e common to 

both the trout and but-bot etanacha, but only the four 'genera occurring 

in _S per oent or mol"e ot both fish were. conside:red. 
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~01~us 

~l~hilua 

Total 
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TABLE 4 

JOOD I'.l'Ii-15 '£HAT \X)CUR m :1tORE '. THAN J PER CENT 

OF BOTH TROUT Ii.MD BURBOT OONTADUNG FOOD 

Brook t~t (80) Burbot (53) 

No. %Vol. %Freq. No. %Vol. 

115 8.4 Ju,.8 · 124 8.4 

25 31 • .3 21 • .3 20 7 .. 4 

.. 6 ~- 6.,3 28 1.4 

,01 1.).) 22.5 6 Tr. 

447 iJ.o 60.o 178 11.2 

%Fl-eq. 

)7.7 

18.9 : 

1$.1 

9.4 
62.0 

'fhe a;bo-'9'9 c~ie Clhovs that the obaened. overlap 1n the food 

of the two populations ie aoncemed with 4 f'ood organillllS. These 

organians are aelected more readtly by the trout. They alao pron.de 

a oonaidoi-al,llr greater ahare of the food of tbe trout, on a volume 

ba.aie; than of the burbot. It ta internting to note that about 

60 per c~t of each or these -.ple population• utilize one or 

more ot the abcne .orgaro.••• 
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... 
ln ~ribin& thil ftrloue collection atationa on the Fax; 

Ooopa (t9S') .. ncrl,~ tlaai 1"00<$ ~~lfGiN V&N .· abundant. ODly in lhd.ted 

~ area• along streat& banks or 111 '1].t beds behind defi.ect.ors, and. 
' 

:1nat.U~. At ntne · o:t eUYen fltatione the bottom was caaposed of 

tram 1S to 96 per cent shitting aendt one of the least produetive of 

bot.tom tJ],ea (Needham, 19.38). vheN.U gl"ll'Yel. ccutituted only 

O t;c:, lS per Otlllt or th•~- (1'1.ah Collect.ion Reco~, Imt.. Fish. &is.). 

lhe p1"8"'80• or T!I?!t! (wtt,1.oh otten ·()(JClmS in o~ 1111d), 

~•a.lla (which b NMll'trlO~ to qq.iet baokva~ o:r l!trearaa) 1 aDd :a=,. I( dli 

~ <• ~ U1'il1' v.oual]T found in VI> to s Ct,'I • or mud ... 

Pennak• 1953) i,nd:loat. .. tib,8,t both the trau't ~ burbo't treqwmt wddT 

~ to teed. ao-Yel", the pNSance of the lllqf'lJi' ~, Baetisea 

O'!?!!!, which ..,..iopa in cool, tairl.)r rapid wa.w (Burke, 19$3), 

itsd.1u~ that both tlj,ti0188 al.Bo f'eed in other zones. 

'l'he t~ iafoaaU. !l'al1 Coopor (195b) · 1a o~ :impartanoe in 

obtaining a aon ccnpl.ie ~tand:lng of the relationabipt11 that 

a1.at between tho trout and burbot ot the Fox River. 

1) A$ o~ to atate-vide •v~zu, O-trout from the Fax 

were 15a1u,1mat 1'rga:, llbile I-trout ~ about the 8".3me. 

g) lt 1a p01Jaible that the trout-oan-,ing capa.oit.y Qf the m:iin 

Fol: and the Ii t.tl., FOX U s-rtlJ" takan ov1»r b)" tha btutbot. 
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DISOOSSION AND SUNMARY 

Errington (1937) atated that the inter.relationships of predation 

are exceedingly CQIIIJ)lex and var.table, and as to how much they will 

f1Y'er be understood is problematical. Lagler (1944) noted that 

C'-i>etition ddiouites a contest between two or more organians :for 

. one and the &a11e thing., such as food or spa.oe 1n the ease of fish, 

but that overlap in food habitD is not alone eVidence of such 

competition. 

A nusber of authors have deacribed the burbot as a competitor ot 

both the lake trout and the brook t;rout1 inclw;ling VanOostan and Deason 

(1938)., Oleena (19$1), Bob.ins and Deubler (1955), and Y&rtin (1941). 

In each case an overlap in food habits has been the basis tor such a 

conclueion. 

The lack of an index to availabilit,- in thiu atucy- would constitute 

a valid basis for oritioism were it concluded that the brook trout and 

burbot were cQ1petitors for food in the Fox Rtver. A.11 overlap has been 

show in the food habits o.t these two fish. We might well assume that 

the overl.4.p night be increased if fi.Sb of the same age clae:5 or size 

were CQUP&rec\ ~at.ead ot_ two sasaple p~ul.ations tbat rely on food 

organism:i: of veey different size for the bulk of their food. D.le to 

the Ut.lproductive nature of . the streaJn bed., the bur-bot and trout me:7 

both feed 1n somewhat olose quarters. ill of these faotors might be 

interpreted as indicative of competition between the trout an<i burbot 

it the growth was leee tho.n average for the region. It is above 

average, thus food is not likely the main limit:ing factor in the growth 

of thiu ,sample population. 



,. 2) 
! 

1,li'ERA1'URE CI1'ED 

Bt>eton, · · A1fred M. 
1956. Food Habits ot tho Burbot (Lota le>to. acustris) in t he 

'White River, a Michigan Trout Stream. Cope{a, l:58-6o. 

Bjorn, !hgene 1. 
1940. Preliminary ct>servations Md Experiment.al Stud;{ of the 

lJ.ng, Lota JUOuloaa (LeSlleur), in Wy-orrlng. trans • .AJa,er. 
Pieh. !oc. Vol., 69 (1939), PP• 192-196 • 

. Blu"ka..t B.. D. 
1953. The Maynies, or J!phemeroptera, o:f Illinois. Bull. 111. 

Hat. Hut. SurY., 26 {l) 11 .... 216. 

Ch'1rohill, 'Warren S • 
1944. Visconain Flabes. l'he Food 0£ Trout.. Will. Cons. Dep •t. 

Jl'..adieon, , 'Wis. Biology Bu.ll. No. .32, pp. 3-6. 

Clanene;. Howard P. . (~....,) 
19.Sl a .. Tbe food of the Burbot l,ota lota maculo~n take Erie. 

· Trans. Amer. Fish. Soc. ,73[:~. 

1951 b.'n,le Growth of the Burbot, tota lota zaculosa (I,eSueur), 
in take Erie. Trans • .Amer7F:rali.'s'oc., BOsl~3-17-'• 

Olaume1 'Wilbert A. 
].92c;s. Tbe Food of Trout .from the Stre-.as of Oneida County, 

New York State. Trans. mer. F.1.sh. Soc., 58:183-197-

0ooper Gerald P • . 19.'3.:. A Biological SUrvq or Lakea and PondB of the Androscoggin 
and leQnebec River Drainage $ystS11B in Maine. Fish Sur. 
Rep. #4, Maine Dept. Inland Fish and Game, 238 pp. 

1954. The Fish Fauna . or the Fox ii Yer S7st.•> Schoolcraft. County. 
Deport Ho. 1418. Iuat. Fish. Rea., Mi.oh. Cons. Dept. 1 +12 pp. 

Err1.qton• Paul t. 
l9ll• What Ia the MeaDing of Predation7 :&aithsonian Rept., 

l.9)61243-252. 

fish, Marie .Poland. 
1930 •. Contributiona to the ?iatural History of the Burbot, 

l,Dta macul.oaa (1,eSuwr). Bull. Bo.f.falo Soc. Nat. Sc.) 
D'il)) c 1-~5. 

Bankineon, Thanas L. 
1922. nte Habitat of the Brook Trout in Mich., Pap. !-1ich. Acnd. 

of Sc • ., Arts, and Let., Vol. 2, (192t), pp, 197 .. 205. 



Haekell, DaVid •C• and .Robert G. Zilliox 
1941. F\ll"ther Developmonts of tho Slectrical Hethod ot Collecting 

r.1.sb • Trans. .Amer• Fi.ah. Soc • , (19 40 J, 71) ; 404-409. 

1954. Rl.ectrioa.1 Fields as Applied to the Operation of Kl.ectric 
Fish Shockers. New York Fish. and Game Jour. 1(2):130-170. 

Hazzard, Alberts. 
1932. San• Phases o~ the Life Histocy of the Ea.stern Brook Trout,. 

Trans. A.mer. Fish .soc., 62i3u.4•350. . II\, ,s_ 

Ide, F. P. 
1942. Availa.bilit7 of 4quatic Insects as Food of the Speckled Trout, 

Salvelinus fontinalie. Trans. 7th~ N. J\n.er. Wildlife Gonference, 
PP• W-fiso. ·· 

Iagler, Karl F, 
1944. Problems of Ccmpetition and Predation. Proc. Ninth North Amer. 

Wildlife Oonf'. PP• 212-219. 

1956. Freshwater Fishery Biology. ljn. a. Brown Company, Dubuque, 
Iowa. xii-.. '4i.1 pp. 

-Lord, BllUel F. 
1933. Type or Food 1'&ken Throughout the Year by- Brook Trout in a 

Single Vermont Stream with Special lle.ference to Winter Feeding. 
Trans. Amer. Fish. Soc., 6]:182-191. 

Markun, M. l• 
19)6. On the Burbot (IPta lota) of the River Kama. Bull. Inst. de~ 

.Reoherchee. Bi.ologiques de Penn (Molotov), 10,211-237. In 
I:llasian with Filglish Summar;r. 

Martln• William R. 
1941. Rate of Orowt.h of the Ling, Lota lota maculoaa (l,e.':iueur). 

Trans. Amer. Fish. Soc., 701"{f='i9-;--

Metzelaar; Jon~ 
19'0. 'l'ho Food of Trout in 1".ichigan. Trans. .Amer. Fish. Soc • , 

59:146-152. 

Needham., Paul R. 
1931. Studiea on the Seasonal .Food of Brook Trout. Trans. Amer. 

Fish. Soc., 60s7J .. 88. 

19.38. '£ro~t Streams. Comstock Pub. Go., Inc. Ithaca., Uew York. 
X +2JJ. 

Pennak, Robert w. 
1953 • Fresh-Water Invertebrates of the United States • '!'he Ronald 

P:reeB Oo., New York. l.:C + 769 PP• 



25 

Bawaon1 Donald s. 
1941. Tbe Ea.stem Brook Trout in the Maligne River Syatera, Jasper 

llati.onal Park. Trana. Amer. Fish. Soc., 70.1221-235. 

Rl.cker I Wil.li.Ul E. 
19)0·• Feeding Babita of Speckled Trout in ~tario Waters. Trans. 

Allle~an J'iab. Soc., 60i6h-72. 

Robina, C. Richard and Harl I. Deubler, Jr. 
l.9$5. '.l'h• Life History and S,-Utematic Status of the Burbot, 

Lota l,.ota lacutria (Valba=)., in the Bll•quehanna River Syatf.111. 
~state Museum and Selene e Service• Gircular 39 • 49 pp. 

Scbaepercl.a~, Wilhelm 
1933. Textbook ot Pond Culture. Tran•lated b;y Frederic Hund. 

VanOosten, 
1938 • . 

Book Publishing House. Paul Parey, Berlin. 261 PP• 

John and Hilary J. Deason 
The Food of the lAke 'l>rout (Cristivamer n&m&;Cush namay~ush)wof +fe 
ot take ~ichigan. Trana. Amer. Hali. Soc., Vol. 67 (1937), ~~ 
PP-• ]$5 ... 77. 

Whalls, Marvin J. and David s. Shetter. 
1956-. 1'ood Habits or Burbot (Lota lota lacustris) frQll the East -----~----Bzi'at).oh of the mack River, Montmorency County, Hichigan. 

Bepori No. 1176. Inst. Fi.sh. Bea • ., Mich .• Cons. Dept., 5 pp. 






