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Abgtract

In Birch Lake, an alogatroghi; lake in southwestern Miehigah, rain-
bow .trout and lake trout have been stocked at verious times in an effort
to make the deeper waters of the lake provide more fighinge Over &
b-year period, creel census clerks collected stommchs of:322 r#inbaw
trout and 25 lake trout teken by anglers. Analysis of the conitents of
these stomechs revealed that while the two species of trout were com-v
peting with each other for food, neither species preyed upon the india
genous c¢isco population nor competed with it for food. Agquatic insects
and fish made up the greater part of the diet of both species of trout.
The bulk of the fish portion of the diet consisted largely of forage
speclies, perch and centrarchids ococurring but seldom in the stomachs,
Rainbow trout took very little surface food sxcept during late June,
when there was & mass emergence of the burrowing mayfliss, and in October

and early November when many terrestrial insects were consumed.
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Introduetion

Bireh Leke, & popular recreational spot in Cass County, iichigan,
hag attracted interest in recent years as thé site of Qn exéariment
designed te provide gport fishing fﬁr rainbow trout in & region of the
state n§rma11y deveid of salmonids. 8o successful have been thse initial
attempts to establish and exploit a reinbow trout sport fishery that
setion has been taken by the Michigan Conservetion Commission to extend
the open semson into spring and fall months and to reduse the creel
limite &5 an aid, in lins with research findings, to wider utilization
of this species by the angling public.

Since 1941, a continuous creel census has been maintained om all
fishing in the lake, It bhas been the nractice of the censua clerk to
eollect various data from the rainbow trout ehecked by him, among them
the stomechs of such figh as have not been cleaned by anglers before
reporting to him with their catoh,

Little h#c been published heretofore on the feeding habits of rain.
bow trout occupying a lake of the type more commonly nupportingjgume |
fish population wholly made up of such essentislly piscivorous species
as mad piekersl, pike, yellow perch, largemouth end smallmouth bass and
other centrarchids. Hiologleal inventories made by survey perties
6perated~by'the‘ﬁichigan Inétitute for Fisheries Research during th? past
decads have sitown that Bireh Lake supports & rich eand veried population
of forage animals, both verteh:ate and invertebrate, justifying the
assumption that an analysis of the game fishes' diet should réveal feed-

ing habits typiecal of the speecies and not unduly weighted by availability

of only a few roestricted forage sources, The present study embraces
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results of anaiyses of stomachs collectoed througheut the gresber part
of the lcs.free season, from rainbow trout 7.5 to 22.5 inches in total
length, over # b-year period. I% is felt that the colleetions sover s
suffioiently wide renge of season, time, and fish size to establish the
standard disk of the species in Bireh Lake.

Une of the more specific reasons for an interest in the problem
here reported lies in the fast that clseoes ocour in Birch lLake and heve
long provided a gillenet fishery yielding eport and food, for a few
‘days each year, to residents of the vicinity, some of wham feared that
rainbow trout might, if introduced into the lake, deplete the cisco
populatién by predstion. Another reason was the Institute's desire to
link up feeding habits with growth rate studies of knowneage rainbows,
All reinbow and leke trout in Biroh lLaks have been stocked from hatchery
gources, each'fish,of mown age and merksd by Tineclipping to insure .
subsequent‘aga~a1naa recognition. The growth rate will bs treated in

& separate report at a later date.

Deseription of Biroh Lake

Bireh Lake has a surface area of 308.85 acres and a maximum depth
of 95 fest. It is 1,1 miles long by 0,77 mile wide, the long sxis
lying in a ¥W-5E direction, I% is supplied by numsrous springs flowing
the year arcund. Through its outlet it is ultimately tributary to the
St. Joseph River, which empties into Laks Hiehigen. The shallow, barren,
sandy shoml areas are relatively narrow, and terminate in an abrupt '
drop-off. The duminnnf bottom meterials of shoals and slope are sand and

marl, with some gravel along the shoals of the eastern and western shore.
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Merl predominates between the 5.foot and TO«foot contours while pulpy
peat forms the bottom at depfha greater than 70 feet. The lake is
surrounded by woodod, rolling hills.

A sruvey made on July B, 1937, revealed the presence of & thermo-
cline Yetween the depths of 15 and 36 feet., On this date dissolved
oxygen was present in the amount of 3,3 PePelis at the snrféca, the same
at 45 feet, and Li.6 p.p.m. at the hottom (95 Peet); pi was 8.y at the
surface, 7.5 at the bottom, as dstermined with a Hellige disc comparator;
mothyl orangs alkalinity wes 122 p.p.m. 8% the surface, 14O #uP.m. at
ths botbaom; free GOE, absent from the surfaee to a depth of 27 feect, was
present at the rate of 0.3 pepem., a8t L5 fest; 0s6 pepems at the bottome
& Becchi 5i$e was visible to a depth of 17 feet atygiﬂova.m. on a clear
kday. With thé aﬁr témperature standing at 90° F. on July 8, the water
temperature raaged from 80° F, at the surface through 75° F. at 12 feet,
50° F. at 39 fest, to L5® F. at 95 fest, |

Aquatic %egetation is not sbundant, and is 1argaly confined to

shoal areas, Anscharis canadensis is common to & depth of 18 feet,

Ceratophyllum demersum nnd Myriophylium spicatum to the 15~foot contoeur,

Chara sp. occurs to & depth of 10 feet, Few other apecie#@?oecur beyond

Q?Other plants known from Bireh Lake include Hydrocotyle umbellate,

Najas flexilis, Nymphaes odorata, Nuphar advenum, Potamopgeton

angustifolius, P. friesii, P. natans, P, pectinatus, P. psnormitanus,

P, zosteriformis, Ranunculus longirostris, end Seirpus acutus,

a depth of 6 feet,
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Samples of the invertebrate fauns wers taken %ith plankton net
and Tkman dredge on July 8. & vertical haul of the plankton net from s
depth of G0 feet to ths surface yielded plankton arganisﬁé at the rate
of 2.7 éubic centimeters psr cubic meter; a horizontal haul of 100 feeﬁ'.
takeniat.the Sufface'yiald&d 2.1 cubie eentimetsfs per cubic meter. Both
gampleas were daninated $y Entomostraca. Results of the Ekman dredge
samples ere shown in Table 1. Although maﬁy more samples, taken through-
out the year, would be rsquired as a basis for an sccurate estimate of N
the total inverteﬁrate fauna produetion of the lake, the data available
indieate a production squal to the average far‘ofher oligotrophic lakaa.
in southwestern ﬁie&ig&n that have been surveyed by the Imstitute
(unpubiighed data). |

Species of fish known to 5h§ur in Bireh Leke are listed in Table 2. 
It is quite possible that additional species are present as well, o8- |
pecially‘othar>eyprinids.'lﬁll gpecies of trout ahawn.in the table hava’

been introduced at werious times from hatchery stocks,

Rainbow Trout Diet Analyses

In all, 322 rainbow trout stomachs were available for analysisQ
of thé total, 165 were from fish between 7-5/8 snd 12 inches total
lengths 157 were from specimens betwsen 12-1/8 end 22-1/2 inches total
length. Practically &ll of the collections were taken by anglers using
2 wide variety of baits, including night;srawlers, ninnows, cheese,
meet, viscera of fish, wet snd dry artificial flies, spinners, plugs
and spoonss A very small number were obiteined ffcm experimental gilllenet

satches. Collections were nmade over the 6-year period from 1941 to 19L6,



Table l,-«Simmary, by msjor categories, of bottom organisme obtained by Fkman

1937.

dredge from Biroh Lake, ¥ichigen, G100 ~ 11130 sem., July 8’4 Four

1/h-square foot samples taken at each stationm.
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Iype of bottom
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Table 2.--8pecoies of finh‘%’ known to oecur in Bireh Lake.

.

The four speoies of trout have been introduced by man.

Northern longnose gar
Cisoo

Browm trout

Coast rainbow trout
Common brook trout
Commen lake trout
Common white suoker
Northern oreek chub
Wostern golden  shiner
Central cammen shiner
Blackehin shiner
Northern mimie shiner
Northern blacknose shiner
Bluntnose mirnmow
Northern brown bullhead

Tadpole m’#dtam

Lagisosteus o8B80uUs oxXyurus

Leusichthys artedi subsp.

Salme trutta fario

Salmo égirdnerii irideus

Salvalinus f. fontinalis

Cristivomer n. namaycush

Catostomus S mmnéraonnii

Semotilus a. afrmmau’latun

Notemigonus orysoleucas auratus

Notropis sornutus chryscesphslus

Hotropis he heterodon
Notropis v, volucellus

Notropis h. heterolepis

Hyborhynchus notatus

Amelurus n. nebulosus

Sehilbeodes _g_yrinus

Western mudnminnow

Mud piekerel

Weatern banded killifish
Yellow perch

Logperch

Iowa darter

Worthern least darter
Northern smallmouth bass
Largemouth bass

Green sunfish

Pumpkinseed

Gommon blusgill

Northern rock bess
Northern broock silverside
Northern muddler

¥inespine stiockleback

Unbra M

Esox vermiculatus

Fundulue diaphanus menona

Perca flavescens

Percina ocaprodes subsp,

Poeollichthys exilis

lieroperca m. microperoe

liieropterus d. dolomieu

Huro salmoides

Lepoms oya;iellvus’

Leponis gibbosus

égggmis m. macrochirus

Ambloplites r. rupestris

Labideathea 8. | siaou_lnn

Cottus b, bairdii

Pungitius pungitiue

3

vﬂomnon and sclentific names used here follow Hubbs and Lagler (194l).
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inclusive, and oover a 26eweek span from June 25 to December 19, ine
c¢lusive. A point of interest notsd in p@ssing is thet with a single
exception no fiéh of the smeller size group were taken after August 31.

On a basis of total voiuma of stomach contents, the various materials
recognizable as bait made up approximétely ona-fourth (24,8 percent) of
the total bulk, In subsequent treatment of the date, known bait materials
are exoluded from consideration. Omly eontenfa of gullet and stomach
wers studied; intestinal contents were not examined.

Various methods of recording results of stomach analyses have been
employed by the many workers in this fiéld¢ The tabulations to follow
have been arranged in a menner which, it is hoped, will provide the
reader with a ocamplete picture of the relative distary importance  of the
various food orgenisms, and permit ready comparison with results published
‘elsewhere. Frequency of occurrence of a given food organism in fish
stomachs is an important consideration. This factor is given in the
tables, together with figures showing the maximum and average numbers
of each item in the stomachs containing them. Since many published
réports'have used volume ag ﬁﬁe sole criterion for relative importance
of food organisms, volumetrie figures obtained by fluid displacement are
included here. It is the feeling of the writers, however, thet volumetrie
data may often be misleading, especially if unacoompanied by information
on numbers end fregqusncy of ocourrence of organisms as well, and when
based on small series of stommchs. 4 single bulky specimen, actuslly
of rare ocourrence, may assume an unwarranted posltion of dominance over
smaller but commoner food items, while digestive action may obsaure the
real value of rare and common food organisma alike, If stomachs have

been collected in large numbers, and over & wide range of time, inequalities
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due to digestive action will, of ceurse, tend to adjust thamselvés
to the end that certain aanelusions’ﬁay be drewn from volumetric
figures. |

Figure 1 has been prep&red to show the sharp differences which
cocurred, from year to year, in the frequency of oggurrence of the
~various major food categories in the rainbow atamaéha. The inter-
snnual disparity wee not great for aquatic ingeets, but was considers
able for other groups. Crayfish and scuds, for example, which secounted
for 3 percent of the total diet (computed on a volumetric basie for the
entirexégyear period), were completely absent from stomachs colleeted
fram 1ghl to 1943, inelusive; fish were found in two-thirds of the
stomache Eaken in 1942, in only one~third of those teken in 19L3;
 mollusk frequsenocy variéd from 25 percent in 1941 %o 88 percent in 19L3.

In order to determine the extent of differences in feeding due
to size of the predator, the trout were arbitrarily divided into two
size groups, one camprising specimens 12 inghss or less in total length,
the other containing the larger fish, from 12.1/8 %o 22-1/2 inches.
-Results appear in fable 3, plotted under major food organism categories,
end are broken down further in Table L so far as species of fisﬁggfiﬁﬁd
conserned. No further break&dun of other food groups has been m#da on
a predator size basis, sinoe the same species of invertebrates predominated
in the stomachs of both sisze groups.

Table 3 shows clearly that the two most important groups of food
organisms in the diet of the Birch Lake rainbow trout were aquatic in.
sects (with few exceptions in immature growth stages) and fishes, the

former occurring in 89 percent of aill stomachs and accounting for
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$tmehs fram 165 trout j—§/8 o 12 inches Stm&tchs !‘raﬁi 15? *braut 12.-.1/8 %o’ 22‘.1 _____All stomachs combined
Perocent of | humber of organ- : FPeroent &.— Percent of | Num of organ~ -
N v stomaehs | isms in stomachs | Peroent e . atomachs stomachs isme in s tomachs Pereent
, o ﬁtm_bar of | containing | containing them | of total 'mj_mher of | containing Humber of | containing | contain them of total
Food Items - species | organism Haximun| Average volume 1 species | organism ’: species organism Beximum | Average volume
. Mollusks , e 38 i 51 57 s 5 }41} | 10 35 , 11‘2 6.5 X ’_
ﬂicfocrustaﬂéﬁ#a ' cen 24 T .Ll'.g'-'-' 1. u'; 5 . 010‘ 10 ; wre ses ~ 17 ' .b.». ' N S | |
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Aquatie insects 36 8 . 78 | 22 L o 91 Wiz 25,6 |18 | ko 83 »)1-‘3&!2 26.9 23
Vater mites 3 @ 28 L.l | trace % 19 90 6;5 | 3 25 o 90 | 5.0 t:r.lee’
. Terrestrial insects 3L T | 19 2., 1 & 2 302 2h.7 87 22 302 | 15.3 3
Spiders 8 5 | 1 1.0 trace 12 1o 1 2.5 | tra 18 7 11 2.0 trace
Fish 8 32 2k 3.9 | 30 1 51 72 | s k8 | 16 ia | 1 he8 L3
Algae 20 oo ves T . B | e e | 3| e 26 .. e 3
Higher plants vos 35 PR “ve 1 con B4 - ver 3 : N ’ Ly vos .re 3
Animal debris ves Lo T es 12 e |39 e | T ﬂ . 39 vee .
Mixed debris e 12 cee | ees 6 | 18 e | eee ma xf.i .- 15 .. e 9
Inorganic debris . 1 cos vee ‘trace e _ L . vee  [trmce vee 3 cee ,es trace
Conbined traces e s s . 1 cee 1 ees eee | 1 _— cen ces 1
Totals 99 ses vas ees | 100 2 ' oes .o eee  H100 186 eas con ese . 100
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Teble Lew=lint of fishes found in stumsehs of rainbow irout from Direh iske, iichigen, showing frequesoy of Wﬂa

rence, maxinum and aversge nushers per stomech, sad psros:t of tatal volume of fish eaten. “Irace”™
denotes walues less timn one-lmlf nf one peroent.
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, sontaining emntaining thes of total | containing | vontaining them of totalperteining | eontaining them of totsl
Foed Iten ' - erganies [ Rmxioum | tverage | volwme | organism Saxisus | Aversge | volume |organiss |Vaximus | Average voiume
wE. - B tew wne ok 1 1.0 3 %rm\l/ S 1.0 2
» 1 _ ey . T g ) i : 3 1.8 i R~ T 3l 1.9 ¥
Wiﬂi&o 17 7 1.8 19 17 el 35 ¥ 17 a2 2.7 ‘3‘
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ropie em@% ‘ e ree e e i i - BB 5 i : L 245 L
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2% paécont of the total volume, the latter cccurring in hl'gercent of
‘allvatemaoha‘ana eampriiing L3 percent of the total volume, The volu.
metric values for agquatic insects and fish are approximately re&ersed
in the two size groups of trout, the insescts being more important than
fish in the smaller trout, as would be expaetsd. It is interesting %o
note, hawever,‘that‘even the larger trout did not 1650 their taste for
1#860%3, but fed upon them freely, nearly hal? (L9 pereent) of the larger
‘trout having ne fish in their stomachs, ‘The ocourrence of algae and
higher plaﬁt materials shows that utilisation of vegetable material by
lake~inhabiting rainbows inoreases rather than decreases with-the size
of the trout, Miarecrustacaaps, éapranented by various undetermined
species of Cladocers and eopayéda, aécurrsd iﬁ about one-fourth of £hs
smaller trﬁut; in only one~tenth of the larger. Since ciseces are con-
siéared'%o feua,iafgély on plenkton, i%iis apﬁaraa% that the rainbows
offer them but littls fooé uampetitibn. Decepod crustaceans were taken
very infiaqueﬁtly,.and composed 3 percent of the diet, volumetrically,
almost solely because of 11 large orayfish (Cambarus sp.) taken by trout

of the larger size group. Only 10 specimens of gy;lella‘knickerhookeri

and 2 of Gammarus fasciatus appeared in the 322 stomachs. MNollusks,’

which also made up 3 percent of the diet volumetrieally, cocurred in
over one-third of the stomachs of trout of both size groups, and were

represénted by cpecies of 10 different genordé& 9 of them gastrogods,

3 S
V Lymnaea, Helisoma, Planorbis, Physa, Valvata, Bythinia, Amnicola,

Pyggulepaia; Peludestrina and Pigidium,.

the other a "fingernail" clam.
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A comperison of Table ly with Table 2 reveals that of the 31 species
of fishes kmown to cceur in the lﬁke, 17 were found in the stomachs,
ineluding the uuidaﬁtified salmonid. Soales of four others, the oiséo,
common sucker, mud m;nnou and Iowa darter, appeared in one stomach each
but have been emitted from the tabulation in the belief that they were
probably ancid@ntally 1ngestadvnit5 bottom material and did not repregent
fish eaten. Every species of oyprinid knewn to 1ﬁhab1t tﬁa lake was

represented in the diet. The mimie shiner, Noiropis v. volusellus, led

all species of ?idh in frequency of aeéurrenes and greatest number per
individual stemaeh; bﬁt_wan.eurp&sned #olnmstrieally by the less frequently
oscurring yellaw persh, It is noteworthy that trout of the emaller

size groép fed scarcely at all on game or pan fishes,

One important question answered by Table L is that concerning the

- possible influense of the rainbow treout in reducing the eiseo populetion

of Birch Lake, It is obvious that there are no grounds for apprehension

~on this score, The rainbows are not predatory on the ciseo; and since

it has been ghown in Table 3 that they are not heavy plankton feeders,

it seems unlikely that the two species are in oonflict., So far as feed-

ing habits are ooncerned, the two species should be able o thrive and

each provide a satisfactory fishery.

A wide wvariety of aquatic insects appeared in the stomachs of trout
of both gize claésps, as is shown by Table 5. Three orders, Ephemeropters,
Trichopfora_and Diptera, far outweighed all others in frequeroy of
oocurrence, number of individuals eaten, and percent of total volume
(Figure 2), Chironomid midge larvme and pupae, the most freguently

occurring single insect group, included Polypedilum nubeculosum, Tanypus

stellafus, Tagztuasua Juoundus dimorphus, Ghiranamus plunosus, lobiferus,
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Table S5ew=Fluctuations in snnual cccurrence of species of aquatic msmidy

in rainbow trout stomachs from Bireh lake, kichigan

Years® in which : : Years in which
Species , ~ species oscurred Species species ocourred
Ephemeroptera (Mayflies) 16 %ioi.optera (Caddisflies) 1ab
Ephemera simulans I;-,g Bydroptilidae : ;f.'z;
Hexmgenia ocoulte le Oxyethira sp. sD
ﬁet%me L,5 '| Benksiola selins 5,6
Callibaetis sp. 6 Phryganea Epe 1,2,L6
‘Ephemerells temporalis 6 iﬁegh:uidue 6
Leptocslla exquisita 1,2,
Odonata (Dragonflies & damselflies) 1-3,1;—_@ - | Teptocella aiblda ~ heb
Coenagrioninae 2,05 Oscetis sps ' N
Ensllagma spp. 1,L=6 Decetis eddlestoni 2
mphiagrion sausium N Trisenodes tarda 2
Weozompholdes ObSCUra 5 Frinenodes injusta o L
tyiurus spe 5 iystaoides sp. L5
pilecrdulia prineeps 5 Mystasides sepulchralis L6
etragoneuria simulen 4,5 brachycentrus sp, 4,5
ibellula spp. Lh,5 | R
Plathemis 1 1ydia 5 Myﬁsm (frue flies) " L deb
' ‘ Tipule abdominelis o 5
Neuroptera (Alder flies) 1,36  Chironomidae . © 1ab
Sielis infumata T,%:% - | Ceratopogenidae 1,46
j Culex sp. 1,5
Plecoptera (Stoneflies) 1 B oborus punetipennis 5
Isoperla sp. T Shrulius venustum 3
Hemiptera (Water bugs) %06
Aretoooriss sp. b
Notonesta undulata 5.6
Belostoms flumineum 6
. Golecptera (Water beetles) %
Haliplus spe.
iscidae 5
Gy’l‘iﬁidﬁﬂ 5 -
Hydrophilidae 5
Dryopidae 5
Donacia sp. 5

%/Lll forms listed were taken in immature stages except the following;: Ephemera simulans,
both nymphe end subimagoesg Huliglua sp. ond Donacim sp,, pupae and adultsj Hydrop’bilidae, A

lervae, pupae and adultsy Tip ominalis and Culex sp.s both larvae and adults,

2
V The years 1941 « 1946 are represented by the numbers 1 « 6.



and modestus., lany species of caddis larvae and pupae were aaten; A
epecles of Phryganes near cinerea dominated, feilaweé'by two speéies of
Leptocella &nd ean undetermined Hydroptilid. Two burrowing mayflies,

Ee;nggnin ogcculta and Eﬁhomera simulane, were the most important element

of the ephemeropteran portion of the diet, which sccounted for over
threenquafters of the total volume of ;quatié insects. Of particular
interest was thebfnct that Hezagenis, represented only by nymphs, occurred
in staﬁaeha“throughout fha.tntire seasonsl span covered by the colleetions,
whereas the Ephemera was represented by nymphs and subim#goes ccourring
together in stomeohs over a very short periecd of time in late iay and |
was obvicusly utilized by the rainhovsvanly during its emergence pario&;
It is surprising that two speeies *£§§9 #ympha presumably poaéaas vory’
similer habits should exhibit snchra'widevdiégarity in the trout diet,

Other 9e§#1iari€iés in nﬁeérrenma @f‘aquatia ineects are dipglayed
by the agquatie Colcaptgrn;_represanted by six femilies but found in |
stomachs oolleated in 1945 only; by blaﬁkfly gsimulium),larvaa; nnﬁ a
stonefly, Isogaﬁl& sp. The two lastenamed forms, represented by only &
fow individusls, would not be q:peéﬁéd‘in typical léké‘envirenmanta,
end may represent & foray into the region adjacent to the outlet stream:
{which uaﬁ screened to prevent escape of fish from the lake) by the trout
eating ﬁhqﬁ. Althouézgﬁzgggforn have often busn_énnsidared unpalatable
to fish owing to their notlceable odor and the stinging potemtislities
of certaiﬁ familes, notably the notonestids, representatives of fhis
order were of steady though notvabundant oteuwrrence in the sta&achs.

It has not been consi&ered profitable to tabulate the terrestrial

insect portion of the diet by taxonmomio categories. Howsver, it should
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be noted that land insects appeared very infrequently throughout the
summer but were eaten in great quantity during Oetober and aariy Hovamber,

In addition to eollecting rainbow trout stomachs, the oreel census

elerks covering Birch Lake obtained stomachs from 25 lake trout (Cristivemer
Ey;nﬁma oush), the contents of which are analyzed in Table 6, On the
basts of this limited series éf,speoimans, it would appesr thet the lake
trout aro mare strongly piscivorous than the rainbows, but fesd upﬁn
aquatié insects frequently emough to be rated as direct competitors of
Vths reinbows for bofh 1nseatkahdvfish food orzanisms, There were no
1ndioationavthat éiseoea, large or gmall. entered the lake trout's diet,
Two lake treut‘had eaten adult June bestles, and snother a iarge hawi-
moth lnrv&, evidence that even these lavers of desp w#hcr WY now #nd
thﬁnbféko}uurfaee feedQ; |

: The cam@asitinn of the réinbax trout diet is such as to deserve
qansidarﬁtioq when management of the Birch Lake fiahery is being planned.
The suitability of the enviromment for rainbows 1sbapparamt from the
satholiclty of their feeding habits. They are able to utilize imhabi-
tants of the shallow littoral zone, such as a ﬁajority of the immature
stages of aquatic inasctszvtha bottem fauna of the deeper zones, as
efideneod by nymphs of Eéxngenia whicl oseur in fair numbsrs vo & depth
of 6@ foet, and immature ehironomids which are sbundant even at the lake's
greateat depth; and orgenisms of the open water, such as forage fishes
and plankton, Since terrestrial inseots and flying stages of aquatie
insects were consumed most sparingly except for a few daye during the

heavy emergence of Ephemera simulans in late May and during Ootober when

the great bulk of terrestrial insects appeared in the diet, it is obviocus

that fly fishermen will be able to expect & fair measure of success only



Table 6.usContents of 25 stomachs of lake trout taken from Bireh Lake, chhig,an,
19‘41 - 191&6- (L = larvs,

«19-

Pwpupa, § = mph, A = adult).

Hunber of organe

LA X J

Percent of
stomachse isms in stomachs Percent
Number of containing | containing them of btotel
Food Items species organisms | Haxiwmum| Average | volume
. Aunelids | 1 N 1 1.0 trace
- . Hirudinea (Leeches) 1 L 1 1.0 trace
Lt;aatia» I_neacts 8 80 19 6,5 11
Ephemeroptera (Kexagenia oceul’m,ﬂ} 1 76 11 347 9
Odonats (Enallagme sp., ) 1 L i 1.0 trace
Neuroptera @ﬁ%ﬁ.a infumata,L) 1 20 2 1.2 trace
' Bemiptera (ArctooOrisSh SD»sh) 1 A 1 1.0 trace
- Trichoptera (Phryganes sp.,L) 1 -8 1 1.0 1
. Dipters Lhirsnmi&ae, L and P) 3 L8 8 3.7 1
 Water mites 1 16 9 L3 trace
. Hydracarins 1 16 9 L3 trace
Terrestriel Insects 3 8 2 1.5 2
~ Coleoptera (P llo ha 4) 2 8 1 1.0 1
Lepideptera gi €, L _5 1 L i 1.0 1
Fish 16 76 12 2.6 85
Cypr.{niéae {(wndbntifiable) 3 1é 7 3.0 7
- Notemigonus cryscleucas auratus 1 L 1 1.0 3
Fotropis spp. 2 8 3 245 L
ﬁe’grog%_! sornutus chrysocephalus 1 b 1 1.0 1
Hotropls heteroden 1 L 1 1.0 2
Notropis v. volucellus 1 8 L 2.5 3
?barhfﬁehm notatus 1 L 1 1.0 L
undulus 4iaphanus 1 L 5 1.0 12
FPerca flavescens 1 L 1 1.0 17
Centrarchidas 1 L 1 1.0 trace
Lepomis m. meerochirus i 8 2 2.0 19
%itius pungitius 1 20 2 1.h 2
:h ‘remains see Lo L 1.8 8
Algae ved L ves esn trace
Highﬁt plants soe L e “ve trace
Animal debris e e see ks e s JJ-
Totals 29 bew ces IOO
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when special_regulatiéns permit them to fish for rainbows during the
spring and fall months., High surface water temperatures which sxist
during summer seem to discourapge reinbows fram surface feeding except
when their attention is attracted by the mass émerganea of E,. simﬁlans
juet mentioned, end even this insect wes represented in stomsechs by
meny more nymphs than subimagoes, an indication that feeding was heaviest
while the nymphe were rising from the botiom to the surface preparstory
to trensforming. Anglers seeking to teke rainbows during the summer
monthe must expeot to use balts fighed at &eyths where waﬁeé tempera-
tures have sunk to & point tolerable to the species, generally 15 feet
more

ogdkelow the swrface,

Heither the rainbow nor the lake trout eappears to be signifieantly
predatory en the elsso or on any of the geme fishes in the lake, nor
does eithor oompete with the cisco for food to an important degree.
Heither trout species, thersfore, is by its presence jeopardizing the
sisco pcpulaiian. But the twe trouts are themselves competing for the
seme food organisms, & factor which should be kept in mind when stoeking
either species, Yellow perch and the warious centrarchids playsd suech
a2 smell pert in the diet of the trouts that it is apparent their popula«
tions are not at pressnt being signifiesntly redused by trout predatien
Although yellow perch made up one-fifth of the volume of all fish con-
suned by the rainbow trout, they appeared in only 3 percent of the

stomachs; centrarchids, making up 1l percent of the total fish volume,

were contained in only 7 percent of the stomaehs. Numsrically, only
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9&‘/ gsntrarchids and 11\5/ perch were found in the 322 stomachs, During

'&’/centrarchids ineluded 3 largemouth bass, 2 « 4-1/2 inches long;
6 bluegills, 3/l - 5 inches long; 1 green sunfish, L»7/8 inches long;

and 16 Lepomis sp; 1/2 « 1 inch in length.

\J Five of the perch ranged from 3«1/l « Lwl/2 inches in length.

the warmer months of the year the salmonids and centrarchids probably
ssldom osccupy the same levels of the lake; bub if further reductions in
the eentrarchid and perch populations are desired, an increased trout.
stocking progrem might foree the {rout to fesd more qxtanaivaly on young

bass, bluegills, sunfish and perch during the colder months.

Acknowledgments

The stomachs upon which this study is based were collected by
Rhyner Scholme and €, Troy Yoder of the Institute staff. The limneologieal
data on Bireh Lake were obtained by an Insﬁitute survey pariy headed by
Dr. David C. Chandler, now of Ohio State University; plents collected
by this party were dsternined by Dr. F. Grassl., We are greteful te
Prof, Zarl ¥, Lagler, University of Mishigan, for identifying the fishes
in all the stomachs reported upon, and to Dr. isnry ven der Schalis,
University of Michigan, who determined the mollusks. The histograms in

Figures 1 and 2 were drafted by Williem Cristanelli.

Swmmary and Conclusiona
1, Analyses of stomsch contents of 322 rainbow trout and 25 lake
trout collected from Bireh Laké, Cass County, Michigen, over a G.year

period, are presented.
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2, The mn#t important slements in the diet of the two species of
trout were aquetic insects and fishes, especially forage fish.

3 There were no indieations that either the reinbow or leke
trout fed upon ciscoes or compebed with them for food, hence it is conw
cluded that the presence of these trout in Bireh lLake is not jeopardizing
the resident eiseo population.

L Neither species of trout fed extemsively on perch or cenirer
chids and did not serve.as a check on the populations of these species
during the period covered by the study.

5« The reinbow and lake trout compete directly with sameh other for
fish and aguatie insect dietary components.

6, Birch Lake rainbow trout fed on surfece organisms to & signifi.
cant extent only during the brief period in late ey when the burrowing

mayfly Ephemers simulans was emorging, and again in Oetober and early

- November when large mmbers and many speolies of terrestrial insects
appeared in the stomsehs. It is therefors concluded thet fly fishing
can be expected to meet with success only so long ssregulations permit

engling for rainbows during spring and fall mouths.
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