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walleye preyed on their onn speeies as rûell- as on sm¿Llnouth bass.

Both smallnouth bass and walleye appearecl to fare ¡veII i¡ lalcon

Lake. [fhe Ínterrelationships of the two populations stuclietl suggestetl

they were conpatfbLo but 1t was speaulated that the cu:rent relatíon-

ship woulct ehange because of a predictetl. Íncrease in the smallmouth þass

population,
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INTRODTCîTO{

flhe welfare of tftro species of orgarrisms oecup¡ring a connon habÍ-

tat is d,epentlent upon several factors. part of their interaction &atr

be d'escrÍbett as eonpetitive because of.the conmon usage of a resouree

or resoì¡rces and. of other factors sueh as pred.ation. In an establi.shecl

connr:nity a balance has usu¿LJ.y been attainecl so that the nechanisns and.

erpressions of a conpetítive rerationship are not readiry apparent.

GeneralJ-yr all specíes in such a conmunity seen to fare we1l. However,

when an exogenous species enters into the conplex and fa¡es weIl, it is
expected tbat it d.oes so at the e:rpeffre of the established resid.ents.

rhe situation in Falcon Lake, I\rlanítoba, provid.es an opportunity to ob-

serre the interactions bet¡¡een a natÍve and an aLien species of fish;
orr between the long tine resident, the walleye (st¿zosted:ton.dtru, v.

Mitcrrll1) and. an j¡troduced. species, the snallnouth bass (Micropterus

ttolonieu lacepede).

The walleye occur natureJ.J.y and have been the nai.nstay of the

sports fÍshery i-a Fal-con T,elre for rnany years. snall_nouth bass on the

other hand. are exogenous to the lake. 1!hey were first Íntroduced as

sixty-four aduLts ín 1946. lhe snalLnouth bass found a receptive habi_

tat ancl have increased. to a popuj-ation approaching that of the walleyec1

pike in recent years. Ttrere are undoubtedly merly aspects of inter-
action between the species, anong ¡rbich nay be conpetition betleen then

for envÍronnental resources, predation by the walleye on the bass, and

predatÍon by the bass on the walleye. The purÞose of the study reportecl
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hereía iras to assess ¡rhat constitutes the interrelationships of these

fi-shes.

A program of sturly was set up extendlng over three seasons, 195?

to 1959. llre prinar¡r objectives of the study were to ttete¡ruine the

nature of the habitat and its suitabilíty for eaoh species; ho¡r eaeh

specÍes fared in thls environment, and., ho¡r the speeies were jnter-

related through their habits.

rtris ¡vork was eonducted under the auspícies of the Fisheries

Braneh of the l{anj-toba Gove¡r-rment, and includ.ed., a¡nong other things a

creel censusr on f'alcon Lalce through the sì¡nners IgrT to L959" lhe

general pJ.an and. the fieLtl supervlsíon ¡rere the responsibility of the

author. 3.1J. conpilatÍons, su'mar:ies and. oonclusions are bis.

t.-
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f¡he field approach was designed to provid.e an assessment of the

environment as well as infonaation on the feed.ing habits, d.istribution

habits, growth and population characteristics of snallmouth bass and.

walleye" Standard. linrrological equipnent was used to explore the

environment. Depth, ty¡le of botton and the tenperature and. ehenicar

nature of the water were detennined," Biological sampling ínclud.ed

the taking of planktonu dredging for bottom fauna anò the capturing of

fishes. Sone direct observations on sraallnouth bass and. wal-leye hrere

nad.e by the ls'riter equipped. isith a scubalo

Three sampLjxg stations were selected. and ¡naj-ntained. over the

study period.. Each station ruas chosen on the basis that when the three

were combíned they would be representative of the entire lake" rnter-

¡rittent tests were mad.e at other locations to check on the reliability

of these stationsn Their locati.ons are shorrrn in Figure lu Station I,
near Toniata 3each, provided a sampring d.epth of up to 65 feet (20 n"),

station rr, in a remote bay'at the east end of the rake, had a d.epth

of 4o feet (12 m.). station rrr at the west end of the rake had a

depth of 25 feet (B n,),

Data and. samples fron this field work r.¡ere analysed. in the rabora-

tories of the Fisheries Branch and the urriversity of Manitoba"

1 
"",rba - 

; self contained. und.ervater breathi:ng apparatus.
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PETSTCAI FEÀSURES

[tte depth features pf the lake were tested. uith 2OO plunb

soundings. [lhese were later verified ¡,¡it]r an eLectronic 
"or¡nder2

which also gave info:mation oa the ty¡le of botton, A scuba equip-

ped obserrrer also nad.e uotes on the botton charaeteristÍcs. A

contour nap lùas prepared. fron the depth obsenrations.

surface water tenperatures !üere taken d.aily at station r and

periottiaally at StatÍons II anti III. Additional_ly, tenperatures at

eo (6n.), 40 (re n.) and^ 60 feet (Ie m.) ¡sere measured at one ¡ceek

interryaLs. A theruoneter in a brass case eguippett ¡¡ith valves to

permit the trapping of r¡ater at a required. d.epth was used.. lhe

water temperature profile was d.etem:i¡ect at two to three week inter-
vale þ use of a bathythermograph.

The clarity of the waternas measured. weekly at various loca-

tions with a Secchi d.ise.

WATER CHH4ISIBY

.anal.yses were nad.e to test for dissolved oxygen and. lryd.rogen-ion

concentrations. Surface semples were taken from each of the three

stations antt at 2o-foot (L2 m.) depth inten¡aLs. These were collected.

¡rith a Foerst water sampler. Du:ring 1959 sanpling was d.one at regular

1-O d'ay íntenrals. ltre unmodified. Ifinkler system was used. for dissolved

oxygen d.ete:rninations. ftre pE Ìira,g nea,sured ¡aith a Lalvlotte colour con_

parator.

t
eLectronic sorxrd.er - Bendix depth reeorder, Mod.el DR-11.
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PT,ANMON

Plankton sa.uples were col-lected at two ¡¡eek i¡rte:¡¡als fron the

d.enoted. stations. Botb. vertical and horizontaL hauls were nad.e. A

l{o.20 boJ.ting s11.k plankton net was used to collect forty-eíght sanples.

ßhese were preserr¡ed Ín I per cent fo:malin.

In the laboratory all sqnFles lùere exanined microscopically a:rtl

organisns were id.entifieè taxsnomically to genera. Tlre relative abr¡n-

d.ance of each was also reeorded.

BOETOM FAT'SA

Throughout the study periods of 1958 anð.])|¡9, a total of I3l
d.red.ge ssrnples ¡rere taken. These ¡rere collected. w:ith a sÍx-Ínch (15.2

by 15.2 "*.) 
Fl}nnan drefue at various locatÍons and fron different ty¡res

of botton

Areas, recognÍzed. by uniforruity in d.epth and. substatum were selee-

ted antt dred.g:iag was at random witbin each. rnshore drectg.ings were

taken at cLoser intenrals both in space and Ín tine"

To recover botton organisns fron the drettgJ.ngs a screen, j0 grÍd.s

to the ineh, was enpJ.oyed.. The organÍsms ¡rere renoved at once fron the

residuer thus, taking advantage of movenents as an aict Í-n Locating then.

Prese¡nation r¡as i-a vial-s of BO per eent aLcohol. In the laboratory

the organis¡us were id.entifÍed., enu.nerated. anct measured.. Bet weÍghts

were detemined. by use of a bal-ance sensitive to one rni lligran. llhe

voLr¡me of orga:risns lras d.eternÍnecl by water displacenent in a eylinder

graduated to 0.1 cubic centineters. I'J?¡en sone of the organisms were
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exceptionally snallr displaoements were measured. for ten at a tine antt

the average value per organisn was calculated. 
I

1ïre d.istríbution arid. abundance of the botton organisns were notedo

Itre results ¡rere interpretetl in terns of the nr¡mber and. kinds of botton i:ilii'.

organÍsns per squ.are foot (.09 
"q.r.) of eaeh ty¡re of botton. I

FISE SA}{PTJNG siqD MEATME{I

Fish r,vere taken by g¿11 nets, pound nets, seines, spot poisoning

'antt provide info:mation on the distríbution and habits of the speeies.

rn the sprlng of eaeh year pound. nets were used. to eapture spawn-run

walleyecl pike ancl northem pike. sone were tagged. and released. whiLe

others were retained. for food. stualies and other analyses. Seines and.

spot poi-souing were used. to colLeet snall walleye, snall.nouth bass anet

other fisbes. Iùren poísoned. not arr fish came to the surface. fhose

whieh dÍdr¡tt were piekett up by seuba equipped personnel. Fietcl pen-

sonnel also eaught fish by angllng and. sone'fÍsheruen d.onated theír

catches for exaurjlation.

Most gf].l nets were set at the tine of anet i¡. habitat associated.

wlth snall,nouth bass spataing. Sets ¡uere also nade througb the sumers

at other Locations j-a the laEe. Ttre mesh size of theBe nets ranged.

fron 5-Í:rc]n (7.6 cn") to 5.r/Z-ínen (tr.g cm.). catehes were analysed.

rrith :eespeet to walleye and smal lmouth bass and ¡re¡e Í-aterpretecl in
tems of the nr¡mbers of each species caught per 50 yards (+5.7 n.) of

net"

All fish lrere measured. antt weighed.. Scal-e semples were take,n and.

l:;.iìÍ'iäËj,
La '-: rì...
I ;-!7iilr::::::r:::,.

:
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ages were estinated. l-ater l¡ the laboratory. fhe stonachs of nost

smalLnouth bass and. wal-leye Ìúere removed, assigned a reference an¡nber

and prese¡¡retl in 10 per eent fornalín. In the 1_aboratory the fooct

iteus were r,¡ashed. fron the stonachs, identified and counted. flhe

number and. frequency of oecurrdrce of the food itens were noted.



TIIE FATCON T,AJG HABITAT

TOCATIOi{ AI\ID DEVEIOPT,ßNT

Falcon T,akes j.n the southea.stern co:raer of the Province of lt{a¡r-i-

toba has its eastern end alnost coincid.ent with the Manitoba-Ontanio

border" It is accessÍbIe by P"l,H" Nou4 and. by the Trans Canada HiCh-

T,ray, 90 m:iles east from lùin:rj-peg" the lake and. its suruound.ing

territory are r^rithin the bor¡ndary of the ltrhiteshell Forest Reserve,

liitldn the past four years provinciar Government agencies have

d.eveloped th:is area into one of the more attractive tourist sites ín

the country, Close to 700 sulnmer cottages are nohr located at Falcon

lake and. mÉì.ny more at neighbouring lakes. Boat liveries and general

businesses operate from three points on the lake. '¡Iith the avairabre

facilities and the improvenentsu th-is area offers great recreational

potentialo In the past, angling pïessnre on the 1ake has been mod.e-

rate but it is íncíeasing narkedly each yearo Fishery üErnagement has

been directed nainly to pronote narreye through eyed-egg plantings and.

rough fish removal,

IqORPBOI'MTRT A}ID PHYSTCAI FEATUF¡S

the location of the take âcross the southeru perimeter of the

Canad-ia¡ Shield. is responsible for the rugged. contours of the north and.

east shoreli-nes, The ancient granitic gneisses and schists of the pre

carobrian outcrop boldly and d.ip grad.ually to the south where they are

overlain w-ith sed.irnentary d.eposits. Chromite and. gold. have been located
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i¡. fo:mations aLong the north and east uarg:ins of the J.ake but, there

is lÍtt1e rnining iaterest in these deposits,

$re lake, roughly elongate-rectangular Ín shape, Ís seven ar'd.

one half niles (u m.) rooe by one nite (t.6 u.) wid.e¡ and. encLoses

an Eursa of Qr46 acres (fr?gO ha,). fhe d.epth features of the lake

are sho¡ca in Figure 2. rhe basin is steep fron the north shore and.

reaches its to-Í-t* descent abor¡t one-third of the way across the lake,
From here the asoent is gradual to the south shore. lhe ,n¡rimum {epflr
d.iscemed Tras seventy-eíght teet (2i.7 r.) *d the nean depth was car_

culated. to be thirty-four feet (IO., n.).
sÍx characteristic t¡rpes of botto¡r were noted., even though sone

of the distÍnctÍone were subtle. In areas associated mith outerop¡r.

ingsr bedrock, bouLder and. nrbble bottons were distinguished. sand,

and coarse graveL appeared. in LocaLized areas. [he botton of the

entire west end- a¡rcl seattered patches aLong the south ascent were silt
or mud.- A clay band, probably an exposed sedínentary stratum, was

tletected. at a d.epth of thirty feet (9 n.) in the south ascent. Three

t¡ryes, sand. and graver, rubbre, and silt accounted. for almost arI of
the botton area-¡r-ise.

rhere are nine isl-and,s seattered. throughout and the few shæl
areas present are Ín reLation to these islands.

fbe water itself is nod.erately clear, generarJ_y giuing a seechi

disc reaðing of fron twelve to fourteen teet (3.6 to 4.2 m.). Mean

nonthly turbídíty readingis ere gÍven i-n the appendi:r, Tabre aï"
Inflor+ to the lake cones fron the north through creeks fron Barren
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ar¡d Csrnp Lakes (nigure 1) and nrn off fron the rocþ Precambrj-arJ a-reao

InternLittent stres.ms d¡ain the eastern runoff. A relatively lar.Ce

j¡fluent stream nhich drains a nuskeg enters at the southv¡est col:rler

of the lake" A few springs, especially in the eastern part of the

lake also make a contríbution, The streams are short and snall, but

tnoo the one of the west end and the one from Barren leke, accommodate

sparm-runs of l¡alleyed. pikeo northem pike and. suckers" The lake

drai¡rs through one outlet, the Falcon River. This effluent strean

l-eaves from the southwest conser of the lake and meand.ers sixteen ¡oiles

(25 w,) to tnaian 3ay which is part of the Lake of the Woodss systemo

six uiles (tO to,) aue south fro¡o Falcon T,ake, liaIleye are l¡¡:.ovrn to

run to arid. fron Inòian Bay by way of this river" A control is main*

tained. at the origin of the rj-ver thereby keeping the lake leve1 con-

stant.

The forest cover of the Falcon l,ake area is ty¡rical northern coh-

j-ferous as is found. in much of the Canadian Shield.u d.o¡ui¡rated. by wh:ite

and black spruceó south and west from the rake is a row swampy region

of rnuskeg with tamarack and. black spru-eo vegetation. Inte:mittently

are for:nd. rnixed r¡ood.s r.^rith weLr developed sta¡ds of poplar and. some

birch"

TFjI,IPERÂÎURE AI{D CHEI',IICAÍ, C OND_III 0t{Ë.

The m¡yimum water temperatures recorded. in each year rsere: 26oc

on July 29, 19578 2BoC on August 2u t95}r and. 2ToC on August ]rlre ]IgDg"

on the basis of nonthly mean temperatures (see Table r) it is demon-
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strated that the course of heatíng and. cool.i¡¡g was essentially the

sa¡nê ix each year. ALI tenperature reaôings obtained. are given Ín
Tables AII antl AV i^aclusive of the A,ppendix"

îA3I,E T

ffioNfELT IE^AI{ l{¿'[ER SURFA0E TEMPERAT]URES cAtsULATEÐ FRoM D¿,Itr
IESTS IqADE AT STAT]CÄT T, MAT-SEPB4{BER, F¡,T¡CN I,ANE, lg57 - LgSg

EXPNESSED ÀS DEGNEES CTX{ffiGR¿,DE

ïear tr4ay June JuIy August September

t957

1958

1959

8.9

1o"o

7.8

15

15.5

14"5

22.2

2r.7

22.2

27.4

22.9

22.8

u.8
!6.1

u.8

The ice cover usually fo:ms on Falcon l¡ake about nid-Novenber and.

break up occÌ¡rs i¡. late .april or early May. Thfs leaves an open ¡vater

period of about six and. one-haIf months. Surfaee temperatures rise
fron about 5oc Ío earry May to zloc ín late July and. earJ.y.august. lhe

lake shows su¡rurer themaL stratification antt the process is iLlustrated.

through sel-ected tenperature curves fn Figure 3o

lhe Lowest oxygen Ievel measured. for a surface sampre was 6.! ppn.

(6ú satvæation) on Jr¡ne,29, i'g!ig, and the highest was 1O.O n*. (tt+/"

saturation) on JuJ.y LB, Lg|,g. Fron the d.eep water a fow of 2.! ppr6

(24" satrratioa) ¡'¡as observed for s samFle from seventy feet (et n. ) on

August 28, 1959. Oxygen depJ.etion apparently occì¡rs below the the:mo-

cLine but tests showed. that the concentratíoa n¡as rarel.y below 5 ppn,

¡.t .:a::l f
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f'lre oxygen conoentratÍons at each d.epth zone and. for each sw¡mer

nonth are swmarized. in Tabl_e II. [he resu]ts of all tests are

g:iven 1n the Appenðix, labl-e .A\lï.

8¿3I,8 II

ME¿Iü DISS0I,IÍËD OXTGHI AIÆRj,GED FOR .A,tt STATIOÌ{S: AT THE
SUBFACE, 41 20 FEET (6 M.), At 40 FEET (U U.)'¿I\ÎO ¿n
60 FEET (L8 M.), Crtms MCE{TELY, FAI00{ LAKF¡, LgSg _

EXPBESSED A,S P.ARTS P6ts, MTT.,LTCbT.

Month Surface 2O feet
(e r.)

40 feet
(re n.)

60 feet
(re n.)

May

Jr¡ne

July

Aueust

7.8

9.4

9,6

8.5

7.4

9.7

9.4

9.6

9.6

'1.7

7.1

9"3

6.2

5.2

rn L959¡ trlH tests r¡ere nad,e consistently at five to seven da¡r

íutenrals at each of three stations and. at 2o-foot (r2 n.) depth in-
tervals. îhere ¡ras littLe or no variatÍon between stations on the

sane d.ay. For the nost part, the water of Falcon Trake was for¡nd. to

be arkaLine w'ith pH varyþg fron 7.3 to 8.1 (see.A,ppen¡r{x Tabres avrr

ancl AIlltII). In ni.d-Ar¡gust of 195? and Late A¡rgust of tgq,g, slightly
acíd rearlinss (pH 6.8) were obtai¡ed in forty and. sixty reet (12 antt

18 m.) of water. A sumurJr of the pH varues is given in Table rrr.
l: ì:t! rlJi:..1ì

f,:,:
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mAN MOftHl'f IIfDR0em{-I0( CONCmfTRIiifIONS .ÀT 'rrn'Fr SIIBFACE. .Af
20 FEEÎ (6 u.), Ar 40 F,EET (tZ roi.) ¿rr-O AT 60 rmg (re m.),

FAIC${ LAre, 19¡59 - EÏPRESSED ÀS pH.

Month

uay

Sr¡rface 2O feet
(e r.)

40 feet
(rz n.)

60 feet
(re n, )

9.2 8.0

'1.6

'l 
"5

7.8

70

7.9

7.4

7'.9

7.2

7.9

7,5

7.4

7.O

Jr¡ne 7.4

July 7.7

Augrrst 7.8

Septenber 7,7

PtANm0{

The taxononic groups of planktsn ùiscerzred. were Ohloropþeeae,

llyxopþeeae, Baeillaropþceae, Protozoa, Rotatoria, c opepod.a and. c lad.o-

cela. [he genera eo].1ected. ín eaeh group and theÍr relative abr¡ndance

j.n each nonth is given i¡ the Appelrùix, Table AIX.

The bi-ue-green algae ar¡d. the d.iatons were the pred.oninant pbyto-

prankton and the copepod.s the pred.onínant zooplankton. seasonar

pulses in the abr.¡ndance of some planl¡ters rrrere obserred.. peaks iu
the abr:ndance of ApEuoízonenon were noted. in Jwre and. Ar¡€ust" Ëlg3egr

nod.iscus, .Àsterionella and. Fraeilaria aLso were ùiscemed to peak but

each at different times. A1L plankters identifÍed appeared. more or

less stable in their reLative abunda¡rce.

L6

,..i: i i:- : I.

lìJir.i¡.i:r:¿:;

;:. rr. .i . .
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BOTTOU F.[T'NA 
,

fhe predonÍnasrt botton organisüls ïrere ínsect Ia::vae, arphipocls

(mostly Pontoporeia) and. gastropods. These constituted. more tlnrr g5

per cent of the nr¡mbers of the totaL sample populatíon. llhe occllr-

rence ar¡d. kÍnrls of bottom organisns are su@arized. in TabLe IV, tbe

organisns listed as niscel-l-aneous incl.ud.e dipterous larvae, other than

chírono¡cids, planarla, stonefry n¡mphs, od.onata n¡mphs and ostracod.s.

ra3æ Iv
suIMÀRY 0F trIE B0TT0IÎ oReAI\TrsMs col,LEcrED rN trl ÐREDcrNçs

ItT FAIC$\T LAÏE, 1959 ÁM ].:gig.

I :-: :: .:.: ,:

ì--a.' 
" 

a' '. : a

Organisn
BotaL nr¡nber
colLectecl

Average nr¡mber
per squEjre
(09 

"q"*.)foot of gamFle

Pereentage
of sample

tl la¡rrae 5a8

260

237

]'4

n
67

46

26

10

I
7

6.,

2.2

2

L.5

o.B

o.05

o,2

20.2

19.9

r8f 2

LI.g

5.9

5.5

3.5

2.o

0.7

1.0

pode

tera

ictae

enatoda 4

T5scellaneous

1 organisns T,L94 58

: .:.: ::
l- : r -: - l
t t''.1: a-'
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[hroi:ghout the fou¡-nonth stuciy periocls the ten najor groups

of botton orgarrisns r¡rere represented in all botton sampl_es. The

average nr¡mber feLl fron 58.4 organis¡nn per squêre foot (.Og sq.n.) in

the 0-20 foot (0-6 n.) ctepth rarlge to 3O.9 at ZO4e feet (6-12*.),

then narkecll.y to 11.L Ln the proftndaL botton. [lhe nr¡mber of ebirono-

uid la::vae d.ecreased. as salnple d.epth i-ncreased but they were sti.ll the

most nunerous ïepxesentatlves in alt samples. Other insect Larvae

appeared. more often in the 2o4o root (6-12 
^.) s¡mFles¡ but their nr¡n-

bers ttropped off narkedly in d.eeper ilred.g:ings. Nematsd.es becane eon-

sÍstentty more abund.ant ln d.eeper water. ALl other organisns beca¡ne

fewer as s¡qp1e d.epth increased. The depth distribution of the botton

fauna samFled is sr¡mnarized. ín Table v. fhe Bphemeroptera, Hexagenia

sp.r were nost abunda¡rt on nrbbLe bottons, less abundant on sílt and.

Least abr¡ndant on sand. and. gravel; Ephenera sp., !ìrere only found on siLt

antl nrbble bottons. Chirononid.s were for¡ncl nost often on silt and

rarely on other ty¡les of botton. Tricboptera and..Anphipoda were found.

more frequently in silt bottons. 0n the other hand., Çastropotis appeared.

more consistently on n¿bbLe and. l_east frequently on silt. The Oj_igo_

chaeta, sphaerid.s and. HÍnrd.Ínea were frequently 1n assocÍatioa wÍth s1lt,
less in sarrd. and least on sand and. graveJ.. The ne¡ratod.es and. all other

orgarrisras rEere taken only from sand. and gravel substrata. The number

and. klnd. of botton organis'ns collected fron each ü¡rpe of botton is given

in the Append.ix, Tab1e A.E.

ùl the rvhoJ.e, seasonal changes in the conposition and. d.istribution

l:il'¡:l'i ': :' r: :. i iri .

||.:,:... i-:

i.:"
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of the botton fauna were not too narketl. All organisns lrere fou¿d

at all tines over the four nont¡ sarnpli:ag period.s, and., a,s i¡d.icatecl

in fable V, were fo¡nd. at aLl d.epths. Seasonal trends nere ôiscerned

for some groups. ltre ehirononaids appeared most nr¡nerous in June but

were generally s¡nplli they beca:ne feleer by August but larger in sÍze.

rABr{ v

AVERASE NUMBER OT' THE VÁRTOT}S GROUPS Cfi' BOTTOT{ ORGAIVIS$Í,S PER
sQtlaRE Fo04 (og sQ. M.) æ nOmOu aT EACE DEptH ZoNE IN F¡-T-

ccN T.AKFI.

0rganisn . Zæe

-40
-1,2

0-
(o

2O feet
-6n.)

20
(e

feet
n.)

40-
(tz

60 feet
- 18 m.)

0hirononitls

Epheneroptera

Gastropoda

.Anphipotla

Triehoptera

Sphaeriidae

Einrcll-nea

Nenatoda

0J.igoehaeta

Miscellaneous

A11 organisns

rL.2

6.2

g.g

5.6 -

1.1

2"7

L.6

o.2

r.5

1.4

8.8

9.4

4.8

4.8

1o9

L.4

o12

o15

O.5

o.o7

5.2

r.6

1.5

2.o

o.4

1.2

O.2

0o4

0r6

o"01

38'4 ,o,9 LI.1
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Ephemeroptera r"¡ere more or less consistent in numbers but i¡rcreased.

i.:a size over the study period" anphipods became more numerous to*
r¡¡ards the end. of the sa^nrpling seasono Oligochaetes appeared to

reach a peak in JuJ.y and. then rapidly d.íninish in nunbers to the end.

of .[ugust" a]-1 other organJ-sms appeared. more or less consistent ín

their seasonal distribution (lppenùix TabLes AEII to AXVI inclusive),

Other benth:ic organismsu largery because of their nobirity, were

able to avoid the traps, andu consequentLy were not accounted. for j.n

the sampLes" The .A:nphipods Hyalella spu, l-ras observed quite frequently

in Littoral zones, especially in assoeiation r.rith vegetation. Many of

them became tangred in the threads of the ninnow sei¡e and. it is be-

Ij-eved, they are quite abundant" The crayfishu cambarus virilis, was

observed- to be present but ¡sas not thought to be prentiful, rt did.,

however, appea-r quite frequently as a food. iten j:r the stonach saripres

from fish"

FÏSHES C[' FATCON I,ÁJG

lhenty-four species of fish have been found and id.entified. fron
Fal-con l,ake to date" These are listed. below. The first twelve are

large, the remaining twelve are srnaI1 species rarely over four í¡ches

(10 cn.) in tength and are commonry referred. to as rminnor'.s!" rhe

smallmouth bass is an exogenous species, plantings of brown troutu

lake trout and. largenouth bass nade inte:mittentry in past years appa-

rentry have failed as none of these speci-es have ever been reported.

caught" The rai¡rbov¡ trout is i¡rclud.ed. in this list but only two have
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officially been reeorded as caught in this lake; these probably cane

fron neighboring Canp Ïrake via a corureetÍng strean. Dr, J. .A. McLeott

(lg$) reported. catcluing eleven mooneye ia nets while rnaking a pre-

]imina¡y bío1ogical study of the lake. since this tine, however,

the exíste¡ce of this species has not been re-confirmed.. Sei.ne hauls

v¡ere nad.e i-nterqittently and on occasion snall portíons of the l_ake

were poisoned. in ord.er to colLeet young-of-the-year walreyed. pike and

bass. In the process nany of the fish ¡'rere coLlected. and. Íd.entifiecl.

One species, the ninespi:re stÍckleback, was encountered only in the

stomach contents of walleyed. pike and. bass.

Itr!..',. r'l
f .- .:
i-...'.::-

I,.t'i.. .. :

t

Rainboru trou

Eio{on tergÍsus Iesrrer¡r

Salno írid.eus Gibbons

Black-fj.n fuiliþss-- Ipucichtbys-nÍsipj¡nl.s (eiff)
Conmon ¡¡þif,sfisþ- Ooregonus eLupeafo¡misIffic.FO----
I¡lhite guslss- Oatostonus connersonií (Iøcepeae)

Brom buLlheacl-

Northe:m pjke-- ffi*t
!Íalleyed piJce- stizostedion vitrer¡m (urtcn¿il)

Smallnouth black

Yellow pereh-- perca flavescens (uitcnil)
Rock bass .AnblopLites rtrpestnis (nafUesque)

lficroptenrs dolomieu (Lacepeae)

$¡¡¡'þef,- Lota lota naculosa (¡.ezuer¡r)

Fathee,.d. a[¡¡1s'r¡r- Pinepha-Les prome].as (naffuesque)

Spot-taiJ. ¡j¡msw---- Notropis hudonius (Cfinton)
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l,ake sh-i:ner*æ- NotropÍs atherinoid.es Rafinesque

I,IÍnic sþj¿sy- Notropis volucellus (Cope)

Hornyhead sþub-** Ifybopsis bizuttatis (Kirtfana)

Trout perch Percopsis onisconavcus (Halba.u¡n)

Percina caprod.es zebya (Assasiz)

Etheostona exile (Cirara)

Etheostoma nienrnn Rafj-nesque

log perch

ïov¡a darter

Johnny darter

Iil"illers thumb 'Cottus bairùii Girard

Brook sticklebasþ *--*-- Eucaria inconstans (rirtrana)

Ninespine stíckl-ebask--- Pungitius prmgitius (Linnaeus)

SÜI'IIÍARY A}ID Æ{A],YSTS OF 1}IE HABTTAT

The d.epth of the lakeo water tenperaturesu the fairly high ther-

mocl-ine and the extensive âJeas of i:rorganic botton atl give support

that Falcon Lake is oligitrophic" The overarl abund.ance of p]-ankton

is believed. to be only noderate and this coupled. r,¡ith the lack of d.es-

rrids substantiates such a classifÍcation. The pred.ominant plankter

representative like AsterionelLa, Fragilariao peùiastn:mr and others,

however, hold. with an eutrophic classification (l.leIch, rg1z)" The

fish food. organisrns are r,¡elJ ùistributed. and. appear to be abr:nclant

throughou.t, Bottom organisms occur below the thermocrine so oxyg€n

d.epletion in these d.epths is a rarity, These latter features also hold.

with an eutrophic classification"

It r'las concluded. that Falcon is an oligotrophic lake but succeeds
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into an eutrophic classífication. In any event, i-t was believed

that the lake was mod.erately fertiLe and. had. favorable conditions - of
water chemistry, feed and. spawning substratum - to support good. popu-

lations of both süÊllmouth bass and warleyecl pike as we1l as other

fishes.

...t

.......i
'1 . ,--".:.'l
.--1.-..-:i



S}IAÏJ.;IV1OIITH BASS ECOIOGY

GE''l-ER¿,I

Smallnouth bass occur naturally in fresh iraters of l{orth America

frorn Texas to eastern canada" fts occu-rrence in Ir'tanitoba is due to

artificial introðuction (ni*s, 1945)" The population in Falcon lake

is the progeny of sixty-four ad.ul-ts planted. ín 1946, The species

apparently found. a ready niche in this environment, for a population
l

estimate* made of the 1959 stock places their adult numbers between

61000 and. 10u000" Data fro¡n the ereer census have shom that the ave-

rage arnual catch by the anglers in the three years (tgçl - 1g5g) has

been 610 fish" Previously the smallmouth bass ¡¡as not considered a

preferred. species by most anglers and. this accounts for its lolr¡ ha:vest

and. g'ives one of the reasons for its prolific adva¡ces.

The nature of the niche that the smallmouth bass occupies in th:is

environment is i-¡a a way the basis of this study, If th-is uiche can be

d.elíneated and compared. ¡rith that occupied. by walleyed. pike then a mears

of assessing thei-r interrelationshíp can be established.,

DTSTFJSU'TI Oi{ AI\ID T.{Oi'EIffi\IT

Knowled.ge of the ùistribution and movement of snallmouth bass j.n

't- Population estinates of three game species, walleyed pike, northertr
píke and, smallnouth bass were mad.e as part of a tagging and creel
census progrAm. These data are unpublished, but are on file r,¡ith
the Fisheries Branch"

24
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Falcon f,ake was provided. by anglers observations, nettiagr and tag€:j¡g

d.ata. Tlre species, for the ¡aost partr appeared. to be spotty fn dis-

trÍbution. Faleon Lake laeks the extensive gravel and rock shoals

charaeteristÍe of itleal snalLnouth bass lraters. The pred.oninar¡t bass

h¿bitat Lies in the northeastern portion of the lake vrhere these sub-

strates are present and attract the species thror.rgb nuch of the season.

The uajor featr:res of snallnouth bass distribution are sho'ûr¡r in Figure

4. Each of the areas denoted. as A, B and C, represents a najor region

of saaLLmouth. bass concentration. spawahg concentrations outsid.e

these areas are ninor.

The original stock of sixty-four ad.ults ¡ras pS.anted j^n Area A.

.A.s the population increased ¿¡1s fimited. select area beca¡ne taxetl and.

new teritory was sougbt. TheÍr direction of encroachment ¡¡as nest-

ward., and to a lesser ertent to regi,ons al.oag the south shore. In each

year subsequent frcn !957, progressiveJy more bass were observed. to

ilhabít these aïeas. fhe established. areas along the north shore like-
t'¡-ise attracted. nore bass ín each subsequent year. rn 1959 smaLlmouth

bass and their nests were obserned. in plaees along the north shore far
westward. fron the nearest places seen La previous years. Tbese are

ind.icated. in F!€ure 4. as the extrene westward. ones opposite Area c.

Continued. gil1 netting fron M,ay througb nid-Septenber in 1959 snd

June through August i-a 1958 has prouid.ed. sone i-ufo:sation on bass move-

nent and. distribution. In two years a total of 85 sets were nade at

d.epths fron 5 to 6j feet (L.F to 2O n.) in which 162 bass were caught.

iItìt-:
::::1

i :: :4.,

i.. .: -_:
l: : :
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FIGURE 4 - MoP of Folcon Loke showing known oreos of spowning, summer fishing ond foll concenlrotions for Smollmouth Boss

rl:i

Spowning Concentrolions

Summer Fishing Areos

Foll Concenlrolions
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lhese nets were 5 to 5.1/2 (7.6 to 4 cm.) Íncrr stretched, nesh so that

geaerally only bass over t to 10 inches (27 to 2j cm.) in length uere

eaught.

The sets were divitted. into those nad.e in each d.epth range, o to
2o feet (o - e n.), 20 to 40 feet (6 - 12 m.), *d 4o to 6o feet (tz -
18 n.) 

"nd 
were nade in each nonth at each depttr range. Resurts of

the analysís are presented. i.¡a Table iII. Septernber data are few based.

only on si;r net sets. An acid.itional integration of the sets is nad.e

1n table VIII. In this latter table, results of sets made in.Areas

A, B, c and n (n is arry randon area other than where bass spawoing

eoncentrations r,rere observed.), in each d.epth range and. in each nonth are

conpared..

taStE vl,
AVERAGE NUMBER 0F St{ait¡4ou1E BA,SS C.AUGHT pB 5O TARDS (45,7 

^.)$'NET SEg TN E.{CE DEPTH RAT(GE .êI{Ð Nü EACH }fCÄTrH. r¿rdOÑ'T¿TG;
1958 II\ID 1959. TTIE NI]MBER Or' SETS TS TN PARNVIEESIS.

Ðepth
range YL

5.6
(15)

0.5
(z)

0
(z)

Jr¡ne July August Septenber

Average per
set for each

depth

O-2O feet
(o-o n,)

20-49 3""¡
(e-re n.)

2,6 1.7(rz¡ (g)

0"8 0.5
(q) (g)

0 0.4
ß) (¡)

1r0
(g)

L.4
(¡)

t,o
(z)

1.0
(z)

o.5
(z)

2"'l
(+t)

0.8
(zz)

0.4
(re )

feet l.o
(+)(u-te n. )

verage per 2rO
(rg)

L"4 o.'l(re) Q5)for
th

1.I 1,5(ra¡ (o)
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rn the spring nost of the aèult popuLation seemed. to rr¡n aLong

the easte:m north sho?e. Netting was begun in mid-l{aÍ and these

early sets yielded bass quite read.ily in sharj.ow water (ra¡te ïI), elose

to the spawni-ng areas (faUte WI). By early Jr.¡ne the bass appeared

to be more or less concentrated. around. the spawnlng aïeas arong both

the north and south shores where tbey remained r¡ntil late JuJ.y . Netting

and angling drirÍng l{ay and June yietded few bass. at places other t}¡a¡,r

those aror:nd. the spar,nring grounds (ta¡le \EI).
From ¡aid-Ju1y on, the bass d.eparted. fron these spawning aggre-

gations and beeane scattered. With notable erceptions, l_ate Ju1Ír

August and. september have not produced. satisfactory bass angling. The

yieltl from nets was like¡rise meagre. 0f the bass giIled., more ¡rere

taken in waters five to thírty feet (1.5 to 9 n,) aeep, that nargined

preeipitous shelves than in other parts of the 1ake. fhe more con_

sÍstent areas ¡¡here bass were for¡rd. at this time are ind.icated Í.:a Figure

4 as .tfal1 eoncentrationst'. [he septenber catch, as d_elineated. in
the tables, suggests a tend.ency for the bass to return to the shalloTrs

in the faII. During rough fish renovaL ín Novenber of eaeh year, the

occasional bass was captured. Ín the extensive shallows of the lsest end

of the lake where none had. been observed durÍng the sunner.

The depth at ¡+hich fish r+ere capturetL luas estinated by their Li¡ear
posÍtion in the nets as related to tbe lscown profj_Ie of the botton. The

average seasonal cateh per 50 yards (q5.7 r.) uf ¿sf, rt{minished. from 2o.l

in the upper 20 feet (O *") to O.4 below 40 feet (12 n.). 0f the six_

teen bass jnùicatett in Table W that were capturett in the 40 to 60 foot

i:.--._r- ..
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(rz to LB m.) range, onty two îdere taken at depths g?eater thlyt 4j
feet (1, n.). It appears that Fa1con Lake bass .nill frequent waters

up to 45 feet (t5 n.) and occasionalLy d.escend. to d.eeper waters. a
depth of 4o feet (r2 m.) eo:cresponds with the approxínate lo¡rer linits
of tbe epiljrr"ion (figure 5) ¿uri¡s late sumer. It nay be that bass

are reluctant to penetrate the the:mocLine or reg:ions beLow Ít.

TABI,E \EI

AVERAEE NINtsER OT' SMAIT,MOITTE BASS CAUGET PER 50 TARDS (45.7 
^.¡0r'NET trv EAOE Dryry RAi$eE' M0NTE .alTD Dm{grED ÁREAS e, u, uvù-

C, .ATü'D R 'I¡üHTCE TNDICAîES Á NUINOU SET, FÀ]¡CAT T,AI{8, 1958 Æ{D
1959. Tç{N ¡1g1169* OF SE$S IS TN PANSITEESIS

i;.'

Depth rang6 I{s,y June

215
ß)

6

ß)
2

3)
1
$)

July awust Septenber Area

0to20
(otoe

feet
r.)

5
(+)

9
(r)

2,,3
ß)

o.7
(s)

3
(z)

2
(z)

I
(z)

0
ß)

0
(r)

1.5
(z)

O.3
(=)

o.5
$)

o
(r)

1.5
(z)

In6
ß)

4"5
$)
2
(r)

3.

4B
(r)

c

2R
(r)

20
(e

to 40 feet
to 12 n.)

0
(r)

1
(r)

L
(z)

0.5
(z)

2
(z)

o.5
(z)

A

OB
(r)

c

2R
(r)

Table ïII contrd..
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Depth range llay fi¡ne July August Septenber Area

o
(r)

0
(r)

0
(r)

0
(z)

1
(r)

L
(r)

o.6
ß)

o.5
(z)

L.5
(z)

0
(r)

B

40 to 60 feet
(rz to ta r.)

t
(r)

c

R

During the spawning season in 1959 a totaL of 21,4 bass were
)

taggeti- ín l-ate May and early Jr.¡ne. Tlrey had been oaptured Ín gfu.

nets rvhlch were fished. at üvro hour interr¡als and b5r angling. ¡.Ll

bess tagged. were caught fn Areas A and A (figure 4). þ nid_Septen_

ber, 3.9 or B per cent of these tagged. fish were recaptured. by anglers,

seventeen of these recaptures were nade by the end of July and. in the

v:iciuity in which they had. been rel_eased. The t¡,ro others were aaught

during August and agaÍn i-u the vicinity in lrhieh they had. been released.

Orly one recapture was natle at any d,istance fron the taggrng site - this
fish was caught in earJ.y JulJ¡r along the north shore about two nÍles
(7.2 fu.) west fron where it was tagged..

Many workers (lester I93L¡ Bauer L95j¡ Eenderson ar¡tt Foster 1956'

anong others) have obse¡¡red. that water tenperature is one of the najor

influences affectÍng the distributíon and movements of bass. I,Iater

tenperatures at both end.s of the net were taken for 62 gill net sets

-

- ibid.., Footnote 1, p.16.

i.:::Ir.l

jì:.,;:,:,
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in 1959. The nr¡mber of fish caìrght i:r water temperature range 4.4oC

to 2I.2oC, at intenrals of 2.BoC, su.rnmarized. as follows:

il
Degrees C, 4.Þ7.2 7.2-]:O-O 1O.O-12.8 L2.*I5.6 I5,6-L8.4 LB.Þ2].,.2 i,:

Average nr¡mber

ofbasspernet I 9 2 2 5 I

This euidenee does not suggest that the bass selected or moved. j.nto water

of any particular tenperature rangg. Eowever, it Ís evÍd.ent that this

supposedly wa:nn water species tolerated, and r¡as active in, water at a

tenperature of ?.2oC.

I{o investigations were mad.e dr.rring the ¡rinter nonths. Webster

(tg¡+), îownsend (fgfe), and others, have all noted. that bass for the

most part enter a serui-domant state l'¡hen the water becomes cold., and.

this is perhaps the case jn Falcon !ake.

SPAIÙNN[G

From observations mad.e ín the past three seasons it ¡ras noted. that

Falcon leke snallnouth bass generally aggregate into inshore nrns i¡ late

MaJro Most of the species concentrated in Areas A ar¡d g (tr'ieure 4),

Other scattered points of ninor ooncentrations are also illustratetl ia

the figure. lhe bass generally renained in these areas ur¡tíl nid-Ju1y.

Reg'ions of sunner concentrations are also shol^m ín Figure 4; sone of

these are places where no active spawnÍng was observed. but where bass

¡uere most frequently caught in July and Âr¡gust.
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according to the observati.ons in this stud.y, activÍty &ssoG-

iated with spawning may start when ¡rater tenperatures are just berow

1ooc, rn Table \llt Ít is shown that bass were readily caught in May

ancl in Table iEI that they were in the shaLlow areas associated !flith

their sparørÍng activj.ty, The ¡sater terrperatures at this tine gene_

rarJ-y ranged from J.z to 12,Boc (appendix Tables .trTr to av). îester
(tg=l)r and I{enderson and Foster (WSA), holcl that adults will not

nove into likely sparnrlng areas r¡ntít water tenperatures reach rz to
16oC. She aetual spar,rning season j¡l Falcon Teke rr¡ns fron nid-Jr¡ne

to early July when tenperatrrres range from 14 to 21oC, The spauni:rg

peak was reached. ín late June when water tenperatures rÍere around lBoC.

Nests were usually J.ocated. along rocþ shores whÍch were free
from vegetation and in the 1ee of the shore so as to receive protee_

tion fron prevailing nÍnd.s and roave action. irrost nests r,fere obsezved

fn depths of water from for.¡r to six feet (r.2 to 18 n.). Observers

equipped. with scuba gear, encountered the occasional nest Írr d.epths

up to twerve feet (5.6 n-). Fry generally hatched ín fourteen to
twenty days and by another ten or twerve d.ays had. scattered fron the

nests. Fron the tine that the nests were made and. for as rong as fry
stayed. in the vicinity guardian rnales patrorred the area fend.ing off
interlopers. Thls vig:tla¡rce nay have been pecuriar to nales on1y, but,
spent females were frequently taken in nets or by angring in the sparuning

areas as late as nici-July"

.:':::]':l:l
-:-l
-:_ 
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IA3ITS ATID I{ABITAT CE' TOUNG

By late Ju]-y most young bass lost their iclentity with the parent

nest site. Fíngerlings, taken b¡r seines and, spot poisoningo lvere most

frequently found j:r the general spawning areas until_ n:id. or late August"

ïn late August of ]-959 severar bass fingerlings were seined fyon the

extreme rvest end. of the 1ake" The closest obsezved. nests were at Least

r"L/z miLes (2.4 fur") away, I^,rhether these fish had. nigrated. from the
observed. nestíng sites or had. been hatched in r¡::observed_ nests in the

vici.:nity is not hrowt:., Ad.ditionaL data on the young_of_the_year,

yearlings ¡ and trvo-year-ord. fish are lacking" \,iebster (tos+i noted that
at these stages of development smallmouth bass range in bouldery bottoms

withÍn Lower littoral d.epths,

FOOD TTAB]TS

The study of the feeding

r,¡as based on the eramination of

of eight young and tl.rent¡r-three

by poisoning, æd of 234 adults

ined..

habits of srnallmouth bass ín Falcon Lake

their sto¡nach contents" ILre stonachs

fÍngerlings, collected. with seines and.

caught in nets and by angling vr€T€ exâD_

The analysis of food of the smallnouth bass r+as nad.e on the basis
of the number of food. ítems found in their stomachsu and. on the nr.¡mber

of sto¡rachs contai-ning each ty¡re of food." rn ord.er to evaluate the
relationsh-ip of smallnou-th bass to other fishes in the rakeu numbers an¿

frequency of occurrence of the food items proirided. a more meaningful

i:iterpreta.tion than volunes or weights of the itens,

0f the 254 adu]-t stonachs examir:.ed u 1ZB or .16 per cent contained.
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food.. Those cor¡sid.ered. enpty were entirely free of food. remants

or had d.etrítus ùigested. beyond recognitÍon. Tab1e ÍIII sr¡marizes

the itens taken as food. rn frequency of occur:rence 6g per cent of
the 178 ston¿ehs eontained crayfish, 49 per eent contai.ed. fish and

4J. per aent contai¡.ed. insects. These results agreed. in general witb

those of D¡rnond (tglt), Tester (tglz), webster (lg¡+) and others, Í-n

that erayfish are the najor foott itens ¡rhen availabl-e and that fishes

and. Ínsects are close seconds.

0ver helf the itens regarded. as fish were digestect beyond. r.ecog_

nition, butr of the id.entifiabr-e species, yellow perch were the most

freguent" Snal1 tullibees and. stiekLebacks ¡rere aLss íd.entified. but

did not appeaf often. Most itens cLassified as insects were identi_
fiable wíth a good. d.eaI of assura¡rce. N¡rmphs of the naJrf1l, Hexasenia

EP,.r ¡rere more frequently found ín bass ston¿ehs thnq any other Ínseet

component.

îhere were i-nd.ications tb¿t the resuÌts obtained. fron stonach

analyses of bass eaptr:red in gÍ1r nets were not conparabre with those

caught by angling. hlith either nethod. of captr.re bass were obseï\red. to

regurgÍtate their stonach eontents when in the throes of the stnrggle

to escape. fhis occu¡red. more frequently r,nith bass caught by angling.

Booked bass ¡rould. often surface ancl spew out contained. food.. These

obse:¡¡ations are d.ocr¡rnented in Table rx wh-ich rerates the nunber of
stomachs containing foocl to the nethod. of capture. Sixteen per cent

of the bass captured by nets and twenty nine per cent caught by anglÍng

were enpty. tr{ith regard.s to the frequency of oecurrence of food. items

. '.':
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TA3T,E \TJIT

SUMI4ARY CE' FOOD TTEI.IS ÁNAIYZED FRO}4 1?B S}IATT,MOUIH BA.SS
sÎoiviacHs, FAICON LAJ{E, ]g5g.
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Food. iten

Number of
stonachs

containi-ng item
Number of

Ítems

Frequency of
occurrence
(per cent)

(att species) BB

5

29

4

5r

1

100

3

77

5

55

49

\15

T6

2

28

leuchÍchtþs

Perca

Pungítius p"

Unidentlfied

Esgs

tacea

Crayfish 720 20I 68

Diptera (att specÍes)

Chironon:ids

T5

4

]"65

15

8g

2

4I

2

2L

1

Eexagenia

Heniptera

57

2

Fo:micid.ae

Coleoptera

Unid.entifietl

7

2

L2

I
2

4

L

7

l: -.:.. .. - - :
r'1li --- i, .

::-:.
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eompare¿l with the nethotl of capture, these obsezvations holtl tn¡e for
fish and. crayfish eomponents. However, inseet Ítems vsere more fre-
quently for¡nd in stonachs of bass eaught by hook and line. This ín
part nay be due to conditionÍng whereby these bass took artÍficiaL
lures that sinulated insect forns or it nay be tnplicit in the netting

nethod.. [he g:ilI nets were generarly finished. at shorü interva]-s

but sone were left overnight (eigbt to ten hours) in which case some

digestion oecuned. before bass were removed. for ex¡minatÍon. The

nore delieate organisms na¡r have been nutilated beyond. recognition

hence were not considered in the taIly"

TABTE TX.

VåRTATIOÀI IN THE QUÁNîTIY OF FOOD TN îSTE STOM,ACã-S CF' 254 BA,SS
cAUGHT rN crlt NE[s Ai[D BY ai{ef,rNc - ?F,R0${TAGE cF, TmAL TN

PARM{IHESIS.

lotal number of stonachs

Nunber of enpt¡r stonachs

Nr¡nber contaÍnÍng food.

Nunber containing fish

Nunber containing crayfish

Nunber containing insects

95

15 (16)

?8 (84)

52 (56)

6e 04)

24 (26)

14r.

4r (2e)

roo (zr)

76 (75)

jL e7)

4e (56)

Crayfish, smqll fish ancl HexaEenia essentially accounted. for the

buLk of the food utilized by Falcon Lake snall_nouth bass durÍng the

Gill nets Angli$g
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stud.y period, Distinct seasonal trends rùere observed in the d.egree

to nh:ich bass selected these items. fltris is illustrated in Tavle .X.

rA3æ X

DIET OF SIqAI,TMOTIIH BA,SS FROU FAICON TAKE IN EACE OF THE
süu¡@,R MOIIIHS t[Ay T0 SEPI'EMBER, F00D ITEI{S ARE EXPRESSEÐ

as FREQUUICT 0r, oCCURR$.{oE

Food iten May June July Jlugust Septenber

Pisces (a11 species)

ï,eucichthys

Perca

Pungitius

Unidentified

Crustacea

Crayfish

Insecta

Diptera (a11 species)

Ephenerida

Heragenia

Heniptera

HSrnenoptera

FonnieÍdae

Coleoptera

Unidentified.

42 70 85 87 70

5-1-

16

922
51

i.B 67 t5

L7 45

9

76

11 ?

L4

2

l_

38

I
2

10

90

2

2A 14

Number of stonachs
uith food I
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rn }trayu June and. earry July the diet was varÍed a:rd. bass sereeted.

those items lihieh r^¡ere most available to them. In the shallows at

this tine, they fed read.ily on aquatie i_nsects a¡d. to a lesser d.egree

on terrestriar insects which fell into the water" The intensity of

insect feedlng was greatest in July" The August and seplember ana*

lysisu keeping in ruind the fev¡ stomachs examined¡ shoi,¡ed ülat no

j-nsects r¡ere included. in the diets" Distributíon i¡formation sug*

gests that bass are j.:a d.eep water d.uring the rater surmer where

insect items are not available. During these 1ater nonths fish itens

were taken r¡ith consid.erable nore frequency, Thre consumption of

crayfish however, remained essentially the sa¡re throughout the five

months" Bass do not appear to be rigid.ly serective in their feeding

habits but tend to eat those organisms v¡hich are avail_able to them by

rirtue of their distribution,

FOOD CF YOUI.TG BASS

Eight yearling srnalhoouth bass v¡ere eoll_ected. ín 1959u al1 of

which were taken in July, One nas caught by angling and the others

in seines or were poísoned. Of the eight stomachs examined tl¡o were

empty" oae stomach contained crayfi-sh only" Three stornachs had. r:n-

identifiable renains of small fish and trqo of these also contained ggxa-

åenia n¡nnphs. Oine stomach contained liexagenia a]one a¡d one contained.

several ttflying-antsrt along lrith.an r¡nid.entifiable insect larva. Al-
though these data are fragnentarxr, it appears that young bassu to the

same degree, take very nuch the sa.me itens as the ad.ults"
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Twenty-tbree young-of-the-year snallnouth bass were captured.

in seÍnes and. by poisoning, lhese isere collected. in early 4ugust

and preserved in 10 per cent fo:rual.in. An incision Ïiras nade through

the flesh i:oto the body cavity before each was preser,\red Ín order to

cheek post nortem dÍgestion, tühen examined most of the contents were

digested beyond. recogn:ition" A few Cladocera and insect larvae were

able to be dístinguished.. In one stonach, remains of a small fish

were detected but the species eould not be id.entífied..

The age conposi-tion of bass caught by anglers and by nets Ín

the years 1957 to 1959 is presented in Table XI. Most of the yor:ng

were taken by nettiag. f,inited d.ata are available for 195T and

1958, but no notable changes 5n age composÍtion of the eatch sas ùi-s-

ee:med. over the years.

In the gsmFle population of 236 snallnouth bass the age classes

ranged. fron II to XI years. lhe best represented age group was V, and

the next most nt¡merous (ùisregar&ing the incomplete j¡formation on the

J:957 catch) was 'rÆ. Bass of the years IV, V a¡rcl TI generalì.y accor¡nted

for 70 per cent or more of a sample. f'hese data conpare ¡s'ith those of

smallnouth bass in South Bay, Leke Er.¡ron. Fraser (tg¡+) states that

the range in age of captrrred specimens was fron II to )ttI years an¿ that

giroups III, IV, V, and Vlt doninated. the population. tr{ebste" (lgS+),

on the other hând., ín an especiatly d esigaed quantitative study of the

snallmouth bass population in ca¡rga Lake, found ages rr and rr to be

| '..

ì,',lttit::::
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by far the strongpst representatives and with ages rv a¡d. v for.tow-

ing second.c

TABLE E 1,r',,,.,.

THE PMC$ITJ.GTI AGE COMPOSITIO}I OF SIqATIMOUTE BASS CAT]GHT ff
NETS AIID BY AI{GI,TNG TN FAICON T,ÁKF: TN THE YEARS ]957 TO T959.

age

ÏI
ilI
1V

v

IÆ

WI

WII

DT

ï

XI

L957 L95e L959

20

64

I
4

¿

2

I
1.2

4.9

18

,T

2T

L2

6

4.2

6

o"6

1B

5e

2T

L8

L

L

I

Number examined. 53 86 274

RÂTE 0I' GRoh¡fH

rn Tabl-e lEr are presented the nr¡nbers of fish for which age

dete:minations were nad.e and. the length a¡rd. weight attained by these

fish at eaeh agÞ. The bracketed. values i¡ the table are not represen-

tative owing to the seleetivÍty of the nets at these ages.

t: -

'\:.:;..' :.:.'..-.:

i. i :.' -'
t:i.1.:.
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TA3I,E XIT

RATE 0I' cROkrTE 0I' SUÀtLUIOUI'II BÂSS 1957 T0 L959 ¡ INCT,USII/E,
tEE BRACKETED V¿,LUES REPRESBIT Îffi CATCE BUT NOT TTTE

POPUÏ,ATION.

age

Nunber
of

físh

Âverage fork
J-ength

inehes Gtß,

Average
weight

pounds gns

il
III
IV

v

W

ìÆI

WII

Ðt

x

XI

4

19

67

r39

72

46

t6

12

2

2

(g.e) z4.g

(ro,e) 2l.j
12.6 t2
rr.8 75

r4.7 57 "4

L5.2 58."6

15"8 4O"2

16"6 42.2

r7., 44

18"5 46.5

(o.e) zB4

(o.e) t6g

t,2 579

r"9 879

2"7 1.049

2.8 L27ø

t.7 r5o3

3.7 1677

4.2 LBgg

4.7 2L26

llre growth i.s apparently satisfaetory consídering an aetive gror{-

ing season of about four nonths and. the comparatively cool r¡aters en-

eountered. durfng thè sr¡nner throughout nuch of the lake. The dlate

presented on the gror*th of bass are intend.ed. to gíve a d.escriptive

pÍcture of this phase of theÍr rife history. As most fish were taken

Ín the early part of the sun¡rer the nean lengths do not represent sÍze

at the end of the grorrring season,

The length-weight relationship for smallmorlth bass fron Falcon

Lake has been derived. fron measurenents of 3?r indivlduals taken in g:i1l
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nets and by anglÍng. The average weights for representative fork
lengths are given in Table XIII. lhe range i¡r variation of weight

for fÍsh of the sane length was rather large, often 30 per cent

heavíer or IÍghter than f,¡s averag€s indicated. in the table. lhere

Iras¡ no significant d.:ifference ln the length-weight rerations of the

t¡co sexes except Í¡r the spawning perÍocl when fenales were heairier

than nales of the same length.

TABLE y'JI¿

AVERAGE I'üEIGHTS FOR REPRISI$ITAÎIVE FORI( LENGTES 0¡' ,?l
slqa[IMotltH BÁ,SS, FAfÍo\I I¡A.KE, 1g5B A]IÐ lrg5g.

..1

Fork length average welght Fork length average weightïnches ctn Por¡nds gms. Inches Gril. powrd.s q

10 254 0.6 2e4 L5 1et Z,O

11 2æ 0.8 769 L6 4O7 2.5 u
w 305 1.1 510 L7 475 5.O

15 37O I"7 595 18 457 3.6 L

14 356 t.,l 766
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Gn\ETá.L

ldalleye occuryÍ^rrg in Falcon T,ake naturally are the main

constÍtuent of the angling fishery there and have been exploited by

anglers fron eommerciar lodgesu private cottages and. tourist camps"

ln the past feri years, r'¡ith the d.evelopnent of the area as a major

tourist centre, the d.emands on the r,ralreye as a sports fish have

greatly increased.. Ilalagement has been directed. largely in the in_

terest of this species" fn a'ìnost each of sixteen consecutive years

eyed.-wa1leye-eggs have been planted., In each fal1 of the past four

years rough fish (r,ihitefish and suckers) have been removed to arlay

some of the conpetitive pressureso In 1957 a creel censu.s was i¡i_
tiated to assess the status of this fishery and. during its course

warreye were subject to consid.erable stud.yu rD the spring of each

yeare 1957 to 1959, a number of warleye were tagged., and the tag-return

infonnation gave the basis for estimating that the nr¡mber of adult

walleye generally ranged aro-rrnd 10rO0O fish" As a result of the creel

censusr the extent of the srnalLnouth bass population r.¡as d.isclosed.,

and-u hold'ing with current opiuions on these species ínterrelationshíps,

a ner{ managernent problen for walleye was portended..

DTSTRTB-LNIOI\ Ai,!-D },IOVEVm]IT

According to nost ¡rroykers (Ui"t" I943s Rar¡son ]g|7, Neimutb

et al" 1959, among others) r.ralIeye are not too rigid in habitat require_
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ments arld fare equaÌLy trell in almost aqJr envÍrorunent. Specificity
of the substrate ís onry denantlett during spawni,g. The generarity

of theÍr habitat req*irement is sumarized. by Neinuth et ar. (Ioc. cit) _
nlIal.leyes líve near or on the lake bottom, They have noctu¡naI habits
and largeJ-y depend upon uruùarrr, oftea resting flsh for food.. They

appear to have no rest:clcted hone range, and apparently drift aror:nd.

in thei.r environment responding to food. suppLies. They seen to tra_
vel ia loose a€gregations in open water. Sheir habits are such that
they never evidently becone abr¡ndant in weecty watels.rl

The onJ-y obvious nigration in Falcon Lake Ís the spring spaÌrn_

ing nm which has been obsen¡ed. prinarily in the i-nfluent streans at
the west end. of the lake and to a lesser d.egree in the creek J.eading

fron Barren tan" (rigu"e t)' The &istribr¡tion of walleye d'ring the
early sun¡rer is oharacterized. by the gradual return of the spalrning

runs and concentration inshore. Ttris is subtJ.y followed. by t¡^id.e seat_
tering into deeper waters fr¡ JuJ-y ¡¡here they appear to stay r¡ntir late
Septenber. The sa:ne g:ilJ. net sets nade in l95g and I9F9 and fron
which geaeralizations on bass habits ¡rere nade, provided info¡nation
about walleye and. thefr movements. In the g5 sets 2Ig wglleye were

taken.

fhe featr¡res of walleye ttistribution are anarysed i:o Tables
xrII a¡rd x[- col].ection rocarities were from each of the bass areas
(rigr¡¡e 4) an¿ other variously seattered poínts (ind.icated in TabLe

xÍ as R). The species unquestionably occurs ersewhere, in faet, it
is probabily widely ùistrÍbuted. througbout the lake. collectÍon ras

i:-. ì'j::
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essentialLy restrictecl to bass areas so that the relationship

betvreen speeies could be testeat.

ÎA3T,E XIV

AVERAGE I{UMBF,R CE WÁTI,E]E CAUGHÏ PER 50 (+5.7 N.) rÆD CF'
NE! I¡V EICE DEfltH RA]TGE 3I{D !IOIm, FAI¡OI t,AtE, 1958 AI}ID 1g5g

fTIE NUiIItsER OF SETS ARE TN PAREATTEESTS

Tþ bathynetric range of walJ.eye extend.ed fron the shallonest

to the deepest water ín the lale. Averaged. over the seêson, fish
were more frequently caught i¡. the mid-depth ra4ger that of 20 to 4o

feet (6 to 12 ¡n.)r r¡hen the rate of eatch waß 7,j wal|eye per 50 yar¿

(+5.7 'n.) of net" Thioughout the season narked. ehanges in dÍstribr¡t-

íon were obserred. During l{ay walleye were nost frequently founil Ín

the shallows down to the 40 feet (u T.) deptb rârr8er but never an¡r

d'eep,er. 1!he species appeared to be wítteJ.y d.istributecl ar¡d ¡uas taken

fron alL areas except bass area ,tA,r (Figure 4). This reLuctance of

the walleye to assocíate ¡sith this renoto bass area lvas not only pecgJ.i^ar

range May Jr¡ne Jul¡r Ar¡eust Septenber lotal

1.5
(u)

B
(z)

o
(z)

7.O
(rz)

7.5
(+)

1
ß)

7.A
(g)

7.9
(¡)

1.6
(g)

2.4
(¡)

2.O
(z)

4.5
(z)

2.7
(+t)

,.5
(zz)

Monthly
average

5.5
1rs)

2.8
(rg)

t.o
(27)

2.4
(ra)

2.8
(e)
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to May but prevailed over the seasons. fhroughout Jr¡ne the clistni-

bution of the species was somelrhat simíIar i-n thåt the ftsh e¡ere

wid.ely scattered., but, they began to show an acceptance for water 4o

to 60 feet (r2 to 1.8 n.) deep.

. rÁ3LE )CV

.å'IIERAEE NT]MBM. ff' T.IAI,IEYE CAUGET IN EACE RATÍEE CF' ÐEEIH .AND
MO,TTH IdTffi RESPMT TO ABEA,S A, B, C AT{D B (FTEURE 4), FAÍfOI

J,ANE, 1958 AI{D t959¡ lEE NüMBER CF, SEIIS IS IN PÁRENTHESIS

Depth rang€ l,fay Jr.ne JuIy August Septenber Area

LoT 0"7 2.5 2.O(+) ß) (z) (r)

7.4 7.7 t.O 2.5(r) $) (z) (z)

3.6 2.3 2.5 I.o$) Ø) (z) (z)

6.0 r.5 L.7 L.7ß) (+) ß) (¡)

A

4
(r)

B

0 to 20 feet
(o to 6 r.)

R

4
(r)

4O feet
12 m.) -

1
(z)

6
(z)

o
(r)

2.5
(z)

7.O
(r)

0
(r)

2
(r)

A

B

20 to
(e to 2

$)
,
$)

2.5
(z)

2
(z)

L2
(r) R

2
(r)

7
(r)

4
(z)

4
(z)

0
(r)

I
(r)

.0.

00(r) (r)

ot(r) $)

B

4O to 6O feet
(rz to rB n.)

6.5
(z)

c

R
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During July and ar¡g¡¡st nets set ín d.eeper r¡ater caught nore

warJ.eye than those ín shallo¡v water. The fÍsh still ranged. widely

save for a contlauing reluctance to inhabit .Area rAr. In Septenber

setsr fish were caught more frequently ia nLd-depth zones but a ten-

d.ency for these fish to inhabit sharr.ower water beca¡re apparent"

These obse:¡¡ations based on net catches were subgtantíated by

angling etperÍences. Anglersr creel census d.ata showed. that walleye

wsre more frequently caught fn the sane areas and d.epths in ¡Ehich

they were taken i¡r nets. That waLleye move Ínto shallow water in
the fal1 is further supported by the obse¡ryation that many of thls
species were caught ín por:nd. and. trap nets set inshore at this tine

especÍally to eapture lrhÍtefish.

In the spring of eaoh successive year si^nce 1957 a number of walL_

eye, capturect in the spawn nrn at the west end. of Farcon rrake, were

tagged and. released.. Throughout eaeh sea.son retrrrns of these tags

fron anglers and. from netting gave infomatlon on tbe movements of the

walleye. All tags retu¡ned save for six were taken fron ¡uithi-u FaJ.con

Lake, but fron such dfversÍfied locations and at such tj-nes that ao

systernatic pattem to their movements corrld. be interpreted.. Tlre six
other recaptr.rres were natte either in the Falcon Ri.ver or i-n Shoal Lake.

these substantiated the suggestions prevalent among Loeal obserr¡ers

that once through spawning nany walleye migrated d.o¡na the Falcon Rlver.

SPAI{NING

rn each ÍeÐr spal*ing n¡ns of welleye were first obseryedl ín

t::ÈcJ:: 1¡¡ |

l.ì1.::irr:i;ì:
f:¡ it'!:;:1:i;¿::ìl
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the creek at the west end. of Farcon røke during late april-. At

this tiue the cha¡rnel ¡ras free of ice. ttre initiation of spawring

movements is probab}y òictated by water tenperature, whiah at ttris
tine was obser¡rect to be between 4.5 and. T.Oo Centigrade. fhese

observatíons were consistent in the three consecutive years. This

¡ras the only part in the lake Ín which spawning concentratíons were

obse:rred. len mgsser. Other runs of ninor coïrs¡eguence were noted.

to oceur in thé ereek nmniag fron Banren f,ake (ffeure I) and nett
ing resurts srrggested. sone spar,rning nay occur along appropriate sha-l-

lows Ín the lake. fl¡e warreye rema;iaed Ín assocÍatíon with their
respectÍve spawn:ing areas for about trro ¡ueeks. W the Last week in
tr{ay Ídentity with these areas was lost anti their distribution beeane

seattered as outlÍned in the preceùing d.iscotrrse.

HABITS .A}ID HABTfAT OF THE TOUNG

N'o obse:rrations were able to be necle on the newly.hatched. of eaoh

year. rn late l{ay and. early June sa¡nFling for these fry was trled Í-n

spalrnÍ-n8 a^reas but none was captured or obsen¡ed.. Seinuth et aL.
(fg¡g) state that the rate at ruhi-ch walleye eggs hatch Ís depend.ent on

tenperat're. Besed on thei¡ obserrations warleye eggs should. hatch

in about twenty to twenty-six days after sBam{ng at the tenperatr:res

that prevailed..

Íhe behar¡:iour patterrr of young walJ.eye Ín FaLcon r,ake renaj¡¡s a
nystery to this stud.y. rn late su¡mer, however, several young-of-the-

year were taken in a sample fron bass area A.
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FOOD SABITS

stonach contents were examlnecl fron 384 walleye taken fron

varior¡s localítÍes ia the Leke. Sanples used, for foocl studies con-

prisecl all iadividr¡als taken Ín nets and a few taken by angring.

Almost alL of these rcere large or adult fish. NÍ¡re fingerlingË

were taken by spot poÍsonfng antl the stonachs of these ¡cere lfkenise

exaníned. fl¡e fish and contents of theír stonachs ¡¡ere treated l¡
a si-uilar nanner as outLÍneiL for the snållnouth bass.

0f tbe 584 walleye includ.ecl in t]ris facet of the study, 94 or

25 per cent contained. no food in their stonachs. The frequency of

oceurrence and n¡mber of food. itens as they appearecl in the 290 sto-

uachs with fosd. is analysed. i¡ lable XÍt. Insect items Ì,rere oonÊ¡pi.cu-

ous in the majorÍty of stonachs¡ 94 per cent of the stonachs r¡.ith foocl.

oontained at least one inseot representative. Snong the insects,

E$henerid. n]¡nphs were by far the most favoured. ehoice of walLeye"

FÍsh ltens, comprising nostly perch and. smatl suckers, appeared. next

to insects in abundanee. Cnrstaceans, as food. itense appeared 1east

often and. onry two groups were ídentifiedl, cra¡rfish and. eopepods.

lhese obse¡rrations d.o not. total.J.y a€ree with that of other workers.

Hir¡ks (lg+z) states that walJ.eye, a piscivore, feeds essentially on

otber fishes and. consumption of other itens is only of ninor eonsequence.

Ra¡rson (tg>l), on the other hand, regard.s insects as a connon food.

íten for walleye.

A,s was the case wÍth snarrnouth bass, walleye taken by angliag

d'íd. not show cornparable stonach content analysis ¡rith those taken i¡. Rets.

l,-:,,:: :: .::i: :::-l

l;;;.ìr-Ìt .".:a: r;
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TA3I,E )ffT

SUUITART OF FOOD ITU{S ANAT,YSEÐ FROM 29O ÍIAIJ,EYE STOMACES
FAIC0{ T,AKE, 1g5g

!:::

Footl iten

Nunber of
stonachs

contai"ning iten

Nunber
of

itens

Frequeney of
occurrence
(per eent)

Catostomus

CypninÍtl.rae

Perea

Stizostecli.on

Microptenrs

Cottus sp,

Èrng"itÍus

Ilnidentified

L?o

1t

6

47

IO

6

I
2

87

,7

9

2A

5a5

72

6

L29

16

I
I

5

128

58

4

2

16

4

2o7

0r4

o.7

70

Crayfish

Copepotls

70

L5

55

L'

5

9

94

10

76

D[ptera

Epheneritls

0thers and
Ilnidentifíect
ren¿ins

277

70

223

2t

51555

58

51250

45 I
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It¡e observations conparc.ng the nethod of captr:re of fÍsh and the

frequency with ¡sbich food Ítens oceur i¡r their stonachs are sho¡flo

ín Table )fit:[Io
l:i:'::.,::
l.:::t-

IABI,E fiEI

VARIATI0{ IN tEE QuÁi{rIlY 0F 800D IN tHE ST0I,IACHS CF, 584
TIIAT,IETE CAT'G}I[ TN NETS ¿I{D B:T AI{GTJ}ÍG - PERCEßITAGE ff.

TOfå.I, ÏN PAREI\TIEESTS.

Iten

fotal an¡nber of stonache

Number of e¡npty stonachs

Nr¡nber contaiping food.

Nr¡mber containing flsh

Number se¿f,aining crayflsh

Number containing insects

G111 nets

227

1e or)
æ4 (e?)

ro7 G6)

5 (2)

19? (e8)

âneLlng

16L

ii Ol)
106 (65)

67 (4L)

+ (z)

eo (¡p)

',Ì 
j

''ì

Itith either node of hand.ling, however, waJ-leye were not observed. to

regurg:itate their stonach contents, as¡ Tras the case with bass. Almost

three tines s,s maqy angled-walleye-stomachs were enpty as those eaught

in nets. Likewise, those stonachs containíng footl had. fewer of,each

ùten when taken fron anglecl fish. Weighed. wÍth the consid.eration

that net caught walleye were heLd. eight to ten hou¡s before exa'nination

of stonach content, thus alLow{ng tinre for d.elicate and snaller Ítens

to d.econpose and not be recognízed,, these observations may reflect the

habíts of the species. 4ngled caught fish nay have taken a }:re or

baft beeause they were more hwrgrry.

ti:r::.:. :: :r:.::



tgg4*¡{*.;çr}.*}.-3";3.}r;!aË*tt"; ?¡:,'5*'.1ìÉ};-ìr 'ìü::A¿fjil.:

52

llhere appeared. to be distj^nct seasonar trends i¡ the fserring

habits of the walJ-eye. fhroughout tbe five nonth stucty periott, fish
and. ephenerids appearecl more frequently tban any of the other food.

Íte¡ns. Eexaeenia, however, was eaten nost frequently in l[ay and Juee,

tj-nes at whÍeh the choice of físh nas least. flhere appears to be a

reLationebip betmeea the consunption of Hexa"qenía and. fisb itens.

These insects were taken more often ¡¡hen fÍsh were taken least antt

vice versa. Drettge sanples¡ horuever, d.emoastrated. that the nynphs

more or less were consistent i¡ nunbers over the stntty perÍod.. fhe

availabiLity of fish as foocl itens üåy have changeci throughout this
ti-ne. Toung-of-the-year of uarry fish speeies should. have entered. the

fishery as potentiaL food. items in the Latter part of the sumer. This

feetling picture nay also reflect the ûistribution habits of the walJ.eye.

lhe features of the feeding habits of the walleye Ín each nonth of the

su¡nmer season are d.eli¡eated. i-n TabLe XIEII.

AGE COMPOSTÎION

Soales were colLected. for age sttrd.ies from1[r- walleye ln 1957,

1958 and 1959¡ at Fa^Lcon Ïeke. îo secure fish sanples representatíve

of the fish population end of the catch, fish were taken in gtlJ. nets

and. fron anglerst creels. sore of the young Ín the sanFle were takea

by netting. fhe a€P eonposition of the walleye taken ís, sho¡m in gable

xI)L

In this sq'nFLe of 765 walIeye the age classes ranged. fron If to

l:. ;. : .:.

L :.1 -.r----i.
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T¿,BT,E rtrIII
DrEr cF i\TAIfiEYE FROM FArccßT r,aKE rN EAcg oF rm $ilvtMEa. Ho\TlEs,
MAr 10 SEPIm{BER.. F00D ITE}ÍS ARE ÐCPRESSED À5 FREQUENCY CF,

OCCURRENCE

Foocl lten May July August Septenber

44 52

4

4

I

7

0

0

0

75

10

4

6

100

rt
82

6

75

4

,

L9

7

5

o

o

57

9

4

5

64

T'

45

I

57

5

,

L5

I
5

0

0

2'

5

5

o

n
t5

o

15

0

0

0

0

47

Catostom¡s I
CyprÍnidae O

Pe¡oa 16

Stizostedion O

Itlicroptenrs I
Cottus sp. I
Pqng:itius 2

IlnÍdentifiecl 25

tacea 22

2

20

0

0

0

Crayfish

CoBepods

ta 100 78

7

7L

0

57

TO

47

Diptera ,
Ephenericla 10O

Others and.
Uniclentifiecl 12 o

Nr¡nber of
stouachs with

56food[ 92 85 te 1g
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lEE PMCUSTAEE T.GE COMPOSTTI€ÞT OF I{AÍ,T,ETE CAIIGIIT TN NETS
¿ISÐ Bf .AT{GL]NG TN F4ICCN T,ATG IN TM YE¿NS L957 TO Lg5g.

taken i.¡cinets. lhis sanple in eongnrous with those taken fn other

years and its paucity nay deter fron its being representative. ïlhe

1958 and 1$!! so'npLes tsere of more satisfactory numbers and. each sa¡rple

¡nas collected Ín the same m4nner. Ðisregarding the i_nconprete clata

fron r957r the best representecl group was that of age v. Inalleye of

t .:i.:: ..:...
i.-1.:r':rT

[, r,¡1..1

54

TI

ilI
ff

v

1'1t

vtr

vtil
ffi

T

xI

EI
EÏT

2

2

6

1t

22

L7

T5

T'

10

6

7.7

17.5

15.5

19.5

t3

T5

n"5

0.5

4.6

76'4

,r.o

12.5

9.7

5.4

2

0.8

o.5

o.7

Number of fish
1n sarnple
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tbe years rvr vr vr ancl vrr accor¡nted for 84 per cent of the 1959

sâftple but only 46 pæ cent of 1953 ganpLe. In the earlier year

the najority of tr¡s sanFle was included Ín the age range of V to

rr years. there i" ¿ dsfìnite difference in the age conposífion

betneen the sa,ruples of the tnvo years and. this is believett to be a

reflection of some event in the fishery.

Most walleye sernpres ln studies made i¡ other fisheries have

about 75 per cent of their nenbers i-nelutled. in the agp groups rv to
ïl[. flh-is j.s documentetl by such ¡yorkers as Rewson (lgSÐ, SJ.asteneko

(wse), Nienuth, et al. (rg¡g)r Fmorlg others. îhese obserratíons

a€ree favorably ¡¡:ith the 1959 sa,npLe takea from Falcon Lake.

RATE OT' ERO'I{Tg

[he average fork J.engths and. weights for each age in the saqp].es

taken j.:r each of the three years, ]-)5?r 1958 and i'9f¡9 are sho¡rn Í¡.

Table ÐL fhe values tebulated. for the ages II ancl III are not liJcely

representative beeause of the selectívity of nets at thÍs ege.

fl¡ere Ís LittLe consístency in growth rates 6g genFles between

years. Even if t*re 1957 sanple is ígnored. because of its smel_l rep-

resentation, the two more appropria¡s samFles of 195g and 1959 stil1
d.o not hamonize. The only consistent suggestion of these d^ata is
that the growth rate of wal.leye h¿s j¡rcreased. ía each suecessive san-

Ple. fhat is, the 1959 population exhibited a better rate of growth

than the 1958 sa,nple ¡shich ín tu¡n ¡vas better than the 195? soqpLe.

By way of erampre, rY year oLd fish in the L959 s"rnple averEge 16.6

l:':x-i'

l: tt.:,
l".a r
ljrr ::. j
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rÆTE ÐT

RATE OF GRO}Iffi OF WAT,I,ETE .A,S DETERMINED FROM SA}IPI,ES îAKN FROM
. ¡'¿$0{ LAre IN 19571 1958 AIID 1959, SEXES COMBINED

Average fork J.ength
in inchesr ottr. in
parenthesis

Average weight Ín
pound.s, gms. ín

n'-z

54

46

60

39

79

24

L70

50

150

,5

J2
(lo.¡)
L2,.4

ßt.¡)
].,2.g

(lz,a¡

15.9
(lç.t)

].,5.6
(lg.a)

]¿5.4
ßg.t)
L6.g

(+2,9¡

rg.4
(+e ,e¡

19.2
(æ.e)

2r.4
(ç+.+)

15"L
(la.+)

L6.6
(+z.z)

r7.4
(u.z¡

19.5
(+z.o)

lr9.6
(+g.e)

20.a
(rc.e)

20.g
ßz.g¡

17.2
ßt.z)
Lr,g
(ls.l)
L6.6

(+z.z¡

18.1
(+o.o¡

19.0
(æ,1)

2r.t
(¡+.r)

27.L
(¡e.z)

22"6
$2,+)

19,g
(lo.ø)

22.9
(¡e.z)

27.6
(zo.r¡

0.9
(+zs)

1.0
(+¡+)

L"6
0tt)
2.1
(ge+)

2.7
(rerg)

3.8
(ttzg)

4.7
(ztza)

4.8
¡naz)

3.4
(r¡¡g)

4.7
(nzø)

Br8
Qøz¡)

0.8
$eg)
0o9 I.4
(qeç) (ese)

1.0 r.6
GEù (nr)

1.1 1.9(lro¡ (azz)

1.5 à.L
(eeo¡ (ge+)

L.4 2.5
(zog) (ur+)

1.8 z.'.î
(ezz) lrarr)
2.2 3.L

(ggz) (r+re)

214
(noe )

U.8
(ttzg)
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inches (42.2 cn.) in fork length, ín 1958, 15.L Ínches (58.4 cn,)

and in 1957¡ L2.4 i¡aches (r1.5 Grn.). Ehis sane d.ifference prevails

for egch age group and to aLnost the same d,egree.

fh'e gror^rth rate of Falcon f,ake walLeye when compared ¡rlth tÏ¡at

tlispS-ayecl þ wa^Lleye in other waters, suggests lt is better or at

least conparabJ.e for any of the three year..samp3.es. Esctrnyer (føg)

reports that l,ake Erie IV year old.s average 15.6 inches (14.6 cn.)

tota} i.engtb, Lat<e Manitoba walLeye are 15.0 Ínches (75 cn.) ancl an

average for the PraÍrie Provinces is BS.Zlnches (71.e cr.). Fron

16.6 inches (71.,51 38.4 antl Q.2"2 em.) rorf lengtlr for the years Lgljllt

1958 and 1959 respeétÍvely. These lengths converted to total

lengths (see .AppendÍx I'igure A2) arc L2.8¡ L5.5 and L?.2 inehes (52.j,

39.4 efi,45o7 cm,). Få,lcoa lralçe wal1eye, espeoÍaJ.Iy in 1958 and

1959¡ exhibit even better growth than the species Ín more temperate

cli.uates. Iïeinuttr et aL. (tg¡g) d.oor¡ment that the MÍnnesota avera€€

for IV year oltls in 15.1 Ínches (3A.4 e!û.) total J.ength.

lhe growth of Falcon Lake walleye is apparently beüter than

satisfactory considerlng the short grow-jng season. Most fish were

taken before nirl-summer and. the cited lengttrs do not represent siøe

at the end. of the grouing Eleason.

fhe length--vreight relationship of a specÍes ûay seIlrre as an

i¡ailicator of the robushess or well-being for that speeies. Thig

aspect ís sho¡wr for Fa1con Lake walleye Ín Tab1e XXI, as d.erivett

fron 406 neasurements mad.e ín 1959. Average weÍgbts are given for

lr:.r:
I ..i:'

::
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representative fork lengths. fhe ta¡¡gp in r¡ariatlon in weight

for fisl¡ of the same Length is quite Larger often 50 per cent heaqiæ

or lighter then the averag€s fnùicated. By way of example, Lg inch.
ji:.r,'(+5.2 en.) fish averaged.2.1 por¡nds (965 gn".), but, the weights for i.:.:::;.:

a]-L fÍsh of this length ranged. fron L.4 to 3,9 pounds (ArZ ø lZee l

gns. ).

TI3I,E Ðü

.AITERAGE WÐIGHTS FOR RMRES4\TTATI'UIE FORK TEITGIHS CF' 406
ï4IAI,LÐÏE, FAIÆ${ LAßE, 1959

These obsewatÍons on the length-weÍght rerations of the 1959

sanpLe furth.er substantiate the suggestion that the growth of Fa-Leon

r,ake ¡raLleye is as good. as or better than average for this isothem"

fhÍs aspect interpreted for war.reye from [h¡ee Milo f,ake, ontarío
(shsteneko, rgf,6) and. fron rec ta Ronge, saskatchewan (Rawson , rg57)

:::: ia:.:

Fork length
Í"acbes Gn.

Average ¡veieht
pounds gns.

Qr6 24

Q,7 5T5

0.8 769

1.O 454

1.1 510

L,5 5g5

1.5 680

Fork ì.ength
fnohes Gn.

Avera¿e weight
pound,s

118

2.L

2.5

2.8

7.2

7.8

4.4

LM6

I

Lo 25,4

Ll 28.0

12 VA*5

ú 55''0

14 55.6

L5 38.r

16 &.7

r7 47.2

tg 45.'.1

t9 ß.t
2A 5O.g

2L 53.4

22 55.9

27 58.4
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sr¡ggpsts th¿t Falcon Lake walleye are a LittLe more robust.



SPECIES TNTERAEI,AIIø{S

GEIERAI DISCUSSI$\T

It is not unconnon to visualíze that anirnal. popuJ.ations líving
i^a t'he same hs,bitat conpete ¡rith each other for su¡vivaL. svery ae-

tiv:ity of each animal Ín some way or another becones interreLated. rrith

those of all other menbers of the connunity. rf one species d.snÍ-

nates a resouree or exerts an antagonístic i¡fluence, another Ín the

connrmity may be forced. i¡to d.ecline. a conpetatíve rerationship is
ther¡ nacle apparent by the end result.

with fishes one car¡ detect sone of the aspects by whieh two

populatíons ape i¡c.terrelated. They nay use xesources, lÍke certai¡o

food. Ítensr. or spacer in esmonr orr they nay prey upoa one another.

ftíth fishes, however, it is d.ifficult to ctetect what the erpressíon

ls as a resuLt of the inte:relationehips of two species. [he neeha-

nisns for compe,tíüioa apparentJ-y nay be in effect h¡t the expressions

subdued.. It may be as I¿rkin (fglO) poÍnts out, rradaptability 
anct

flexíbility are characteristically the habits of fÍshes{. A popula_

tion i¡ conpetition na¡r nerel.y bend. to the pressures of a d.ominatorr

rather than folLow a recognizable course lÍke enigratíon or ertinction ,
rn the FaLcon Lake sítr¡ation one night erpeet to fiad. the necha-

nisns of eonpetition in play. Ilnùisturbed over the years the fishery
was Left to seek its own bala¡ree. SnaLlnouth bass were i¡trod.uced

and they.found a habítat Ín wluich to advance r¡ntil they becane one of

rli:.1::

l'- :' -l
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the nost nuneronsly representecl species Ía the lake. rt foLlows, 
,

that to accomoclate their advance the bass either for¡ntl a vacant

niche or encroaohed. on pre-existing opecÍes.

],': ,':::., 
::;

The obse:¡ratÍons in tåis study were meaJrt to test sone of the r:::::.::;:

interactions between snalLnouth bass and walleye in Farcon L€ke.

since tbere was no previous picture and. since the current observa-

tlons rrere over sueb a short span of tine ilris r^¡ork does not propose

a conclusion that througb theÍr assoclations the specÍes are or ar6

not in conpetÍtÍon. Rather, it is the pur¡rose to e4prore sone of

the aspects þ which the specj.es are interrelated. [hree aspects,

some of those by which eorapetition nåðr be quaLified, were investigatect;

these were, (t) space interreLations, (z) roo¿ inte::reLatÍons, and.

(5) predatory intemelations.

Obserrations on the ùistrd.bution habits of t*¡e specíes over the

course of each season ¡sere ínterpreted. to tletenmine their spaee jnter-

relationship. The space faetor phenonenon ¡øÍth fÍsh ís d.Ífficult to

define. Tbis r¡nd.oubted3.y a d.ensity d.epend.ent factor r¡hich fí¡rcts its
basis j-n terrÍtorial behaviour ruhere sociaL ctoninance ancl aggression

have an infLuence. overlap ín space requirenents ¡coulal espeeially

culninate as a mechanism of conpetition r+hen one specles exercj.secl. its
d.enands for s¡nce so as to exert an l¡flueace oa another dr:rÍng its
spanning time"

The foocL j¡.te:r:relationshíp was resol.ved. through the ana-lysis of

the stonach contents of eaeh species. Sitfr this aspect, the use of

a tang'ibLe resource T¡as beÍng measured. and. Ít follovrs that an fnte:r-
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aation lraJr reaalily be qualified. If the two species live on the

sa¡ne range of food, errd. especially if tås3s Ís a linited. supply of

the itens, then eonpetition ís ímFerative. At the sa.üe tj.ner bolr-

everr the strlecies nay have conrmon food preferences but an inferlor

speoles rnay be able to live on a less choiee food. ar¡d ettapt itself
fevorabry' Then again, they nay denantl exaetLy the sane food., but,

va¡iation ín the pbysical environment nay al-ter tt¡eÍr fee¡linel effi-
ciency. Regard.less, the basis of the food Ínteraction of bass and.

walleye røil-J. d.epend. on to rvhat d.egree they eat food. ítems J-n connon.

The <legree or state of thi.s interaetion was dete:mined. by the rela-

tÍve a¡ror¡nt of each food. iten taken by the species.

oae of the more obvious mecha:risms of an ínteraction is the

d.egree to v¡hi,ch the species prey upon one another. shrough the

courste of studyÍng the footl relatj.onships of the species a resolution

was also nad.e of their pretLratory i¡cteractÍons.

I. 'r.ì:.
' i_-...

s¿acE INTERRELÀTIoNS

rn the ear3.y sprílg of each year the walleye moved. in towarcl.

tbeir spalnaing gror:nds and. frequented. the shaLlows. Ieter as the

tenperatr:res wa¡ned tJrey tencied to nove Ínto d.eeper water. By late

Itlay the species ¡ras uetted. most often ln raaters zo to 4o feet (e to 12 n)

aeep (fable EV). Fron this time on the net catches indlcated. that

the walleye hacl either noved. Íato d.eeper r,¡ater or had stayed at tbe

botton of the nid.-ra:¡ge. The catches also showed that the warleye

were fairly well scattered tbrorghout the Lake, There were, however,

ì-:.::::

,:::.:l:jt:.

)..
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select feetling grounds where the walleye congregatetL intemittently

up until mid-surnmer.

Drring the snaLlnouth bass spawning ancl nestÍag season, ter-

ritories were established a¡rd. n¿intai¡retl by the bass. By the tÍ-ue

this eame about the wai.leye had ¡noved. irrto tteeper water. By n-id-

July the bass left the nesting areas and exhibitett a trend to scat-

tering into d.eeper ¡sater. Í'or the nost part, holrêver, they òid. not

descend. below 75 feet (11. n.) a¡r¿ they did not rar,rge nuch beyond. the

areas they had. naiqtsined earlior.

There appears to be líttle overl.ap 1n the distribution of wall-

eye and smalLnouth base. Hhen one inhibits an alrea or d.epth range,

the other, p¡eceding this choiee, has vol¡nta¡ily moved out. lhere

is a suggestion of conflict i^n June when some walleye still in¡e¡ft
the þhalLows where bass are nesting. At tines, these conmon ground.s

were kept r¡nder sr.¡rveílance by scuba equípped observers. A few

walleye nere seen in the prorínity of the nests, but, no bass ¡rere

seen to exhibÍt a€igressiveness to keep the walleye anaðr, .another

posslble realm of interaction ¡ras on the sel-eeted. feetling grounds ¡¡irleh

the waJ.leye visited interuittently fron Jr¡re to late Jt ly. fhrorgh-

out this tj-ne an ocoasional bass was caught ín the areas.

Apart fron these Í¡stanees the species re¡nalrrecl ttistínct j-n

thelr distribution habits. There were fe¡r sitr¡ations observed when

large numbers of oae speeies were for¡nd in assocíati.on with the other.

For that matter, neither were tbere snaLler numbers of one persistently

Ín assoeiation lc:ith the other.

..:'-
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flhe distÍnetness of their d.istributÍon habÍts a].so appJ.ietl

fþ1'eughout the spalming ti.nes of the species, Neither incited

any appreoiable degree of i¡oteraction with respeet to the spawning

erpression of one or the other. The walleye spawned i¡ the early

spriag and were usualry finished with this activity before the bass

became aetive. [he walleye spalnred. in the creek at the next end.

of the lake, ín tàe effLuent from Ba:ren leke anrt to a lesser extent

Ín appropniate shallows around. the lake. Bven at the height of

theír actirrity the bass shoÌred no i^nterest i.a tbese Locations. Bass

were never obse¡:ned. íu association raith spannÍng wa3-Ieye both in res-
peet to tine and. place, and Ít wast assumecl there nas no interaction

between the species in this regard.

llhe bass sparrned. jn Jr¡ne and. nairqtained. vigll.ance over their
nests until mid-July. At this tÍme the walleye shoned, a trend to

move to d.eeper ¡uater away from the shallo¡r bass spanni-ug areas¡. Dur-

ing the early part of the bass sparming a few walleye were detected.

í¡ the v:ici.níty of the nestÍng areas. rt is coneeivable that the

presence of the walleye.nay have l¡reited. some anxiety anongst the

bass trut, a¡nrt fron this there Tras no other i^nterference.

FOOD TNTERRE],ATIONS

From obsen¡ations on their feedfng habits, gronnd.s were esta-

blished. for aggressive interaction between the species. Three groups

of food. iterns, insects, snalI fishes ancl crayffsh conposed. ermost the

entiret¡r of their diets. I{alleye fed alnost totau-y on inseet n}ephs
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aad. small fishesr rrhereas, bass fecl on i$sects, s&aIr fishes aÃcl

cra¡rfísh. FÍgure 5 s¡:m¡oanî.zes and compa"res the feedÍng habits

of the species rrith respect to tbese lte¡ns throrrgh the eourse of a

suûner.

fhe nainstay of the bass ttiet was crayfÍsh. fhis Íten

was taken nore often than any other and to aLnost the same degree

throughout a studly perÍod, Hal-leye rarely ate crayfish at any tÍne

so there nas Iíttle lnterspecifíc eonpetion for üris item.

aLnost aLl walleye stoürsehs contained. ephenerid. nlmphs. This

iten appeared to be the most consístent food of the speeies. Bass

fetl on a varÍety of l¡sects, fron terrrestriaL to aquatic fo:ms, hrt,
took more epheneritl r$mphs than any other. The bass, bowever, ùtd.

not feed' on the ephenerids as consistently as the walteye dld. ¡¡hereas

walleye fetl on then av:ldiJ-y throughout the su¡mer, bass took then to

a eomparabJ.e d.egree onJ.y ín Joly. prior to ancl after this tÍne the

basst intqrest i¡, this íten dropped off narkedly.

Both bass and. narJ.eye fed to aLnost the same d.egree and eon-

sisteney on sna-ll fishes. rlre warleye ate a J_arger variety of fishes

than did. the srnaLLnouth bass, but, both species took nore yellow pereh

than any otber fish iten.

si-nce the bass and wal.J.eye se1ect food. itens in comon they are

involvecl in fnteractions. llbese interactions cor¡Ld. be realized. as a

nechauisn of conpetitíon if the food. itens nere present in a 1inrjted

supply. Botton far¡na studies ancl other observations, howeverr sug-

gestêd that the food. supply was nore than adequate, Each species
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edribited a satisfactory rate of gro¡sth and. hence nust have re-

ceived, the necessar'5r nourÍshment. r'urthermore, the overlap fn

feedíng ÏrabÍts is of short dr¡ration. Eaeh specùes nay feed esn-

parably m snall físhes, but, ttr:riag the ¡¡'Ínter the bass rlkely

feed. less or harctly at all- (Webster bg|,l). In Juty the i¡,ter-

actíon nay be nore intense when the bassts cbofce of inseets r{_vals

that of the waLleye. Their eontentior¡s reLationship seerns to be

a seasonable one and. for the better part of the year their fee&ing

habíts are tLÍstinct enougb to keep the species on a conpatible basis.

PAEDÀTORT INTMNEI¡ATI OIS

Fron their feeding haþits it was d.emonstrated. th¿t the species

are involved j¡. a pred.atory reJ-ationship. Tbree per cent of the

wal.Leye 6¡em'insd had taken smaLlmoutb bass a,s part of .their ðtet. ar-
though this event occurs to only a snalL degree, grorrnds are stiIl
estabLished. for an aggresive j¡rteraction bet¡veæ üre species. at
the same tine, however, four per cent of the wal].eye had. eaten other

warleye thereby erhibitÍ¡g intraspecific aggression. llre smaLrnouth

bass on the other har¡tl. neither ate their own kind. nor wal.leye.

:;
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cc[\TcIÍisI0üs

the Falcon Ieke habitat prouid.es a favorable e,lruironnent for
both wali.eye antl snallnouth bass. Each species seens to fare well in
this lake¡ their popul-atioa numbers are substantial and. their rate of
growth Ís goodo

Ï{any rorkers regard. the speeiss sonplex of snalLmoutb bass and.

walleye as an inconpatible one, (Ie,cbner I95O, Webster ].:gr4r llender-

son and' Foster 1956, Nei-uuth et aI,, ].]F¡9, among others) beeause tbe

conpetitíve interactions between theur are too Íntense. Fron the

stud.ies at FaLcon r,ake, however, it was d.enonstrated. that theæ ¡ras

no extensive antagorristic ínteractj-on between the specÍes on three

aspects of their relationships. [treir space interrelationships were

not such that one incitetl. an aggressive interaction ¡v-ith tbe other.

Fron their feed:lng habits it was sho¡in that there is a basis for a
conpetitive relatíonship. fhis, however, was a short te:m or seasonal

l¡¡teraetíon. fh.e walleye preyed. on young smaLlnouth bass arid ttrereby

set up a basis for a conpdtitlve relationship. TLris occr¡ned. to sueh

a enrall d.egree, however, that adverse effects on the prey popuration

were uhlíkeIy.

Fr¡¡ther obseruations suggested. that the srnallnouth bass popu-

lation na¡r inorease beyond. its crrnent size. If üris event is ful--

fillecL then the obsen¡ed. eonpatible relationship between snaLlnouth

bass and. walleye nay no J.onger exist. More space and. more food roill
be d'emand.ed. rntraspecific pressu?es nay force the bass to vie nore

.: . ,.-;

6B



69

íntensel-y ¡q:ith the walleye for these resources. lhen agaín, the

questi.on arises - how will the walJ.eye respond. to thls encroachment?

.apart from there be{ng more bass avallable as food. items, r¡nd.er i¡-
creased. pressure the walleye may respond. r,nith Less resiliance (if it can

be said. they have so respondecl. to date) and. resist the erpansion.

rn regarùing fufirre events, the ínterplay of otlrer fish species

nust also be taken fnto consideration. Other fÍshes in the rake are

also involvedl in relationships wÍttr both walJ.eye ancl. smellnouth bass.

Prior to the introduction of the bass there was probabJ.y a balance in
tl¡e comn¡nity uit,L which the walJ.eye hamonizecl. .ApparentlÍr as we1l,

there was a vacant niohe i-ato which the bass could. fit ¡rithout adver-

sely refLecting on the wa1leye. To ¡rhat d.egree this niche is fiIIed.,
or to what size the bass popuJ.atfon can expancl before tJre aspects of
Ínteraetion culninate as meTranisms of conpetitÍon and adversely reflect
sn the walleye is open to conjecture and reJ.egated to fr¡rther research.

l:-.:r:,



SUM!{ARY

(r) fhe habltat, babits and interreLationships of two fÍ.sh species,

snallnouth bass and. warJ.eye, were studies in Farcon Lake through

the s¡¡sners L95T to 1959"

(z) Falcon, a 4r4ßa acre (1r?go ¡a.) tai<e in the perÍneter of the

canad.ian strleld., is Locatedt i^n southeastern lvlar¡itoba. 0n the

basis of physical., chenical and biologrcal obsenratÍons ít was

judged to be an oJ.igotrophic lake succeedrrg ínto a¡r eutrophie

crassificatíon. rt was regarded, as being nod.erately fertÍle
anct had. satisfactor¡r features to support walJ.eye antl snarlnouth

bass.

ß) the snallnouth bass population, estirnated. to be u¡Nuards to 10rgg9

in aduLt numbers, origfnated as sixty-four adurts pLanted in 1946.

The specÍes adapted. ¡rell to Falcon fuke. These fish exhibíted a

good rate of growth, generalJ.y reaehing a weight of t¡ro pound.s

(907 grns.) in tuetr fÍfth year of life, wl¡-tch is apparentJ.y satís-
factory in tbis isothenß (X,raser Lg|,4, Webster ]g|,4).

(q) Most of the bass were aÍ¡sociatetl nlth locaLizect habitat, spawnÍng

and' ranging Ín proxÍ^uity to these areasr. I{ew nesfi¡g a.reasr ¡üere

obserrred. 1n each subsequent year. Bass did not aetively appear

on tÏ¿e scene r¡nt1l J.ate l{ay anct they foLlowecl a charaoteristic

distribution pattern tbrough to the end. of the season" oree

through spauning and assoaiatecr activÍty, by nitt-July, they ranged

further fron the nesting areasr but sho¡retÌ a reluctance to pens-

i :.r,.:-.1
Ì..:-:r.ll i:ì
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trate the themoci.iue or go belon it.
(¡) îhe stouach contents of 254 snalLnouth bass ¡vere examined. over

the sea^sons to d.etemi¡e their feeding habits. Fifty-six or
: 

_- l r:j.-f:',r:
24 pet cent of these stonachs contaìnecl. no foocl. 0f the fish :,...:i.t.:'.",

with footl, 68 per cent hact selected at teast one cra¡rfish as part

of their diet. [lhese cnrstaceans lrere the nost frequent iten
takqr. Físh Ítens were eaten second. nost and. inseet itens least ,,,r;,,,:;:-i ,:,'

:..1::: -" 
:' : 

'often. The bass apparentþ fett nost aviclJ.y ín July when at '

li-:-..,1.;

Least 75 per cent of their diet consistect of each of the three ¡.i..'.:'..¡;'

g:f,oup itens. Bass ¡rere consístent 1n the toki'l,g of crayfish bru,t i

probably took insects and. small fÍshes because they were more avaiO

lable to then at the time.
i(e)Estinatesoftheattu1twe11eyepopuJ.ationnatleineac}rofthethree

years intlicated, thst it had renaj.nett the same, generarly rang:ing 
]

ulruards fron lor@o. sanples taken fron each of the years L957 ¡

1958 and 1959 do not show simrrar age strructure or conparabJ.e 
ì

I

growüh rateso fn Lg57 3es.-year oltl fish averaged. 12,9 i.nche 
r:.:..,:,.,:.,.

(35 cn.) in totaL l.ength, in L958 nembers of this sane a€Þ g?or¡p ¡;.;'...,.,.j

,;, ,',_, ,a-a,rt. t'¡rere L5.5 inches (rg . ") and Ín 19F9 they were ]|7.Z (44 cn.). , :..,.,,.. ;.::

Eschneyer (rg¡o) quotes the Frairie provinces average for rv year 
":l'::rr-'r':

walleye as L7.2 l¡ches (34 c^.)¡ Neinuth et al. (fgfg) cite the

Minnesota avera€e to be 15.1 inches (¡A cn.). ,i:,,.;,r;r:;,iii
ii,,,..,r.r;,r,,ì(z) Apart from spawning i¡ select areas Ín rate Apnil and early tr{a¡r,

altl holding a¡r association r,¡ft*r thes€ area,s for a short tine follo¡r-
fng sparcrringr the walleye rangecL lnidely in the lake, lheÍr bathy_
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Eetrie d.istrÍbution rras distinct. By Jrme they tended. to move

to deep water and. they stayed. there until Septenber ¡rhen once

again they ranged into the shallo¡os. At the height of the

sunmer they generally stayed ín ¡rater over fort¡r feet (U n.)

d.eep.

(g) a feettlng habÍt o'alysis ¡uas made through the i-uvestigation of

584 wa.lleye stonachs. Ninety-four or 2J per cent were enpty. 0f

the stonachs contairdng food., 94 Wy cent contaÍaetl at least oae

i¡seet item, the nost cormon by far being eþhenerid. n¡mphs. Over

the seasons i¡sect Ítens were taken nost often ín May and. June.

Fish itens were found. Ío 5g per cent of the stonachs. Iel1ow

perch ¡,¡ere taken more often than any other srnall fish. For¡¡

per cent of the fÍsh haal. eaten other walleye and qlnost three

per cent ha.d. eaten snallnouth bags. ffhe selection of erayfísh

as food ¡Eas ar'ïost neglig:ible at any tÍne. fllre warreye diet

was influeneed. by the distribution ancl behevior¡r of the food or-

ganims antt ttrat of the fish ítseg.
(g) By vÍrtue of thelr coexistence snallnouth bass and. warl-eye are

ínvolvecl, fn i-ntetreJ.ationships. through a stuðy on their habits

three aspects of relationships wer resolved.. These were3

(a) spaee intemel.atÍons,

(¡) foo¿ ínterrelations, alrd.

(c ) predator.¡r interrelations.

These are nechanisns by which eonpetition üray be ttefined..

(ro) fhe distribnrtion habits of the trro were ilistinct; they ôid. not

ir: !i '-:
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overlap save for a few cursorîr instances. There wa.s no i¡ater-

ference of oae r,rith the other ia acbieving space requirenents.

I[eit]rer clistt¡rbed the spawning activlties of the other.

(ff¡ Both waLLeye and bass seLect sone foott ltens in conrmon. 0n t¡is
basis they can be regarri.ed as being í.a conpetition, but other ob-

serr¡ations suggest the food suppJ.y is not lìrrited. through the

su¡mers they fect ts ¡llnsgt the same d.egree and wfth the same con-

sistency on físh items. Durirrg JuJ.y the bass fed on ephenerid.

n¡rnphs almost as much as watrleye ùid.

(fe) WaJ-J.ey preyed. on snallmouth bass to a snaLL d.egree.

1rf) Both çmalLnouth bass and walleye fare well in Fal-eon Lake fron

studies on three aspects of their i¡terreLationships it was aon-

cLud.etl the species Live together conpatibly. It was speculated.

th¿t the snaLrnouth base poprrlatioh na¡r increase, fn which c&se,

the reLationships bet¡reen the species nay also change"

ii i.:ì,,.:..;.
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T¿3LE .[Ie MEAI{ I{G{TEty gtiASIDr[y REAÐINGS, F3]f0I{ I"AKE, Lg57-
Lg5g, Tm NtI¡[Bm 0F TESTS IS IN PSRm{IEESIS.

.l..1
'" "'..'1

ti
i

: ::.-.i
:-:-:-J:.:::1

j

M,ay

Jrme

July

August'

Septenber

Le57 Q)
feet meters

(r) 3.7

(z) 4.4

(z) 4.4

(r) i.z
(r) 4.6

1958 (15)

feet neters
Lese ßL)

feet neters

T2

L4

14

77

L5

12

105

L4

L6

t5

(z) 5.7

(¡) 5.2

ß) 4.4

ß) 4,9

(z) 4.G

L1.5 (ø) 7,5

t5 1re) 4,6

L7 (re) 5.1

L5 1U) 4,6

15 (l) 4.6



TABLE ÁII. SUR¡'ACE I'IATER
EæRESSED AS

A2

TE1æERATURE AT STAITOI,I
DEGREES CU\TTGRADE

ï, FA]¡ON L,Aïtrle L957"

Day of
Month May June July August September

I
¿

3
4
5
o

7
I
9

10
11
12
L3
T4
15
T6
T7
18
19
20
2T
22
23
24
25
26
27
28
29
50
3L

].2,2
12.2
].'2"2
!5"6
15"6
l5.6
l..6"7
15,6
l-5"6
14,5
].4.5
13.+
r5,4
14.5
15"4
r7"g
r3"4
13"g
13,4
L4"5
l-5"6
15,0
16"7
17"B
L6,7
L5"6
16"7
l-7,2
18"9
L6,7

u.B
16"'l
19,4
17'B
Lg"4
18,4
18.4
20.0
1g"g
20"o
2r"7
23"4
2r"7
23,+
23"4
22"2
25 "o
25"6
24,5
23"4
23"9
23.9
25.O
23"9
)1 0

24"5
26"I
26"L
26"'l
25"6
25"6

25,o
25.9
25"9
22,8
22'8
25"4
23,4
22"2
23,4
25.4
23"4
27.4

20"6
2o"o
2r"7
16,1

16'1
16,1

IL,7
11.7
11.7
I]-""T
10.6
Ll"7
].4"5
TL,7
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TABLE AIII' Sü,RFÂOE idATER TEI'{PER¿.flJaIS AT STATIOI\T I, FALC0I{ LaIGe
1958. EPRESSED AS DEGRffiS CU{T]GRADE

Day of
tr{onth May June

LT"7
10.6
11'1
]'4,5
15,O
17,2
15,0
16,1
15,0
15"o
15"0
15,O
14"5
14"5
15.o
15"O
16,1_
16.7
19"7
16,1_
16"7
16,7
L6,7
L7 

"220.6
1g"g
16"7

July .eueust sep

1
2
3
4
5
6
7
B
9

i.o
11
12
T5
14
15
16
T7
1B
10

20
2t
22
23
24
25
26
27
2A
29
70
1J"

18,4
18"4

25,6
28.4
27 "225"6
26,r
26,L
26.L
26"L
27,8
26"r
27,2
26,r
25"6
26"I
24"5
25,O
25,6

26"!

20,o
TB"4
18"g
].6"7
l_8"4
20"0
22,8
2+"5
20"o
16,7

2r.1
21"1
19"5
17.8
17,8
17"8
L7,2
18"4
LB,4
17"8
17,8
17"B

15,0
16"1
18"4
16,7
15.0
r7"4
12"8
13"g
15.0
J-+"5
15.0
15"0
15"0
J-4"5
15"o
17,2
17"8
15"0

f8"4
20,0
2r"7
23.4
27"4
2r,7
28"O
22"2
28"O
2L.7
22"8
22'B
23"4
27,9
25,O
23,9
24,5
25"o
22,8
22"8
25.4
25.O
26.7



A4

TASLE AIV" SURFAOE I{ATER TEMPERAflURES .AT STATIff I, FAIfON I¿KE,
Ig5g. ÐPRESSED Á,S DEeREES F.ARENmIT.

Day of
Month May Jr¡ne July {ugust

I
2
7
4
5
6
7
I
9

10
L¡.
T2
L7
14
15
r6
L7
18
1g
20
2T
22
2'
24
25
26
27
28
29
70
5r

4.5
4.5
5.O
5.6
7.2

.7,2
6.1
5.6
5"6
6.1
5"6

L0.0
1o.o
9"9
'1.2
7.2
7.2
9.4
9.4

11"?
10,O
9.5

10.o
ro.5
10.0
10.o
LL.1

10.6
10.6
15.4
L5.4
17.8
1.9.4
1g.g
L7.8
20,0
18.g
15.0
16'l
16.7
L6.7
L'l.2
17"8
17"9
19.4
16.7
r7.2
18;4
18;4
17¡B
18,9
20.0
2A.6
19;5
19.4
19.4
18.9

20.O
20.6
2r.7
17.9
20.6
20.-6
20.6
20.6
17.8
19.5
2I.'l
20.6
2I"T
22"2
2]..L
rg"5
L9"5
2L.7
2L.7
'2L.L
20.6
2l',-7
2r.4
25.6
26.7
25.a
26.r
24.,5
2L,7
20.0
2T.J.

26,7
26¡I
23.9
24.5
25.6
25.6
25.A
23.4
26.L
25.6
27.5
26.r
26.7
2'I.t
25.6
26.L
26.7
27,9
27.t
2r"g
L7.2
21.L
19.,
29,0
20"6
22.8
2L.L
21.7
L9.5
20.6
22,2

2r.4
27;4
2L.L
2o.o
20.0
20.0
20.o
2r.l
1g.g
20.0
]t9.5
18.g
lg.4
L6.'l

l.::.:1.::tn¡r:ìii
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ÎABLE AV. SURFACE WÂIER TEMPER.IIURES ÎåKEùT PERIODIC¡I,LÏ AT STATI0[{ ïI
åi{D II AND .AS RANDoIq STATI0{S B, F.åIÆ$I LAre, Ig5g. EX_
PRESSED A,S DEffiEES CEß{TTGR¡,DE

Day of ltflay Jr¡ne &¡Iy .&ugust
Month II rII R II III R II III n II III R IIIfi

t
4

9

11

L2

L'

L6

L9 9:7

20

24

25

2A

tL 16.7 L'1.2

1€.4 Lg 25 19 18.4

L5 L5

15 19 l.g

2L

22.2 22.2

r4.5 L4.5

1?"9 l7,g

24,.5 2r.g

2r.4
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TABLE ÅrÆ. DISS0TITED oJffGE[I READINGS AT EACH STATICN .â]ID ÐEP:IH'ITÍROUGE0UT
Tm $lHlvffi.¡ L959¡ FâIC€BI LAKE: EXPRESSED.A,S P.P.M. tSr DEß{O{IES
A SURFAOE S.AUPT,E.

A6

Month and Depth of Sanple

Pv :rlronth feet s 20 S zo 40 60 rt 6- 4o----æ ffineters 6 6 12 18 6 tZ IB 6 tZ IB

Station I:
I
5
5

10 7.6 7.9
14
L7
20
2L
24 9.0
25
2A

9'5

9rl 8.4

8.9 9.2

9.8 8.6
9.9 9.7

8.8 rO,4 9.2
8.5 10.O 9.6

1O.O 10.4 9.4 9.6 8,5 g.g g.l 6.9
9"6 1o.1 g.g 6.9

9.2
9.5 8,0 5.9 5.Q 9.6 9.5 7.6 2.5

Station II:
2
7

LO
L8
22
24 9.0 7.9
29
,t

9.5

10.0 1.1..2

6.' g.g

LO.5 g.t
10.0

8.3 9.4

8.1

Statíon III:
7

10
L4 8.0 6.6
L8
26
10

9.1

9.7

10.5 10.J

5.0 5.8
7.6



of
tb Feet

Meters

I
7
4
5
9

10
LV
14
L5
t7
20
2T
22
24
26
2e
29

s2a4060
6\218

May

8.2 go0

ffi
6t2L8

7.5

7.5

Itlonth

8.7 g"O 7.9 7.9

JuJ.y

-

ffi
6t2L8

7.4 7 "6 7,6 7.3

of SanpJ.e

TASIE .A]JITI. trTDROGEIV IG{ COfCUSIBATICN ÂT STATIOI I $TROTIGEOUT TEE SUM}ÍER,,
FATCCN L,AKE, LgSg - ETPRESSED ÀS p8.

'1.8

7r8

7"6
7.7

7.7 7.9 7.4

7.5 7.5 7"1 7.5

7.8

1.5
7.5 7.8

s204060s
61.218

August

ii.

7.6

"1.6 7.4

'1.5

7.7 7.7

g.o

8.0 8.1 g.O

7.7

Septenrber

ir
tr
til
kt
Fi
R
þ:r

fi
fil

ü
fi
lir

li

H
V],

H
lö
tr

'qj

$i;
*11

Å{

hql
tü
¡ii
t,eti
It,
KI
Ë1i

kt
[iI
ß:,

ilr:
ú!\
'ñì
i?il
,1¡,

ilii

iËi

if;
:iYl
i}J

ffi

H
frl

lÉl
lsl

i¡j.l
lt¡t

r"ä

ffi

'3Ì

t*

i$r

i8;
i,r:
i+L

:*1

6

7.7 7.9

7.7

i.i.:! :

8.U 7.7 6.9 6.9

&
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TA3I,E .AI,TII. TDROEEN-TüÍ COICENTRATIOùÍ AT STATIODT II Ai[D ITI TEROUEEqTT
tËE SUMMER, I'¿.tr¡OI LAKE, L959 - EXPRESSED Æ Fffi.

of
th

Month antL Depth o3 gqÍ'ple

I{ay Jwre Jr¡Iy
Feet s-' F--ã' s---ã'

Meters 6 6 G

II:
7"5

7.9

7 14 '1.5

B.z 7'7

7t7

7.3 7.'l
7.'î 7"5

ÏII:
'?.8

7 '6 7'6
7"7

T"g
7"8

7.7 "l,g

August

-

s2a
6

8"1

I
,
5
6
9

10
18
2L
24
26
28

tíon

,
7
9

7.7
7"6 7.

L4
18
2L
23

'1.9

7.8
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TABIE AIX. PLAiIKI'ER REPRESmTTATIIIES .AI{D THEIR REL¿.TI .ABIjNDAI{CE A,S DIS0EnNED
FROM ¿î8 SA¡PI¡ES FROM FAICCN TAT{8, MAY - AUGU-ST bg5g. .å-¡,3I]NDAI{T,
c - 0OMMo}I, 0 - 0ccÀsrolut, R _ a.aRE.

PI,ANMER I\,i8V Jr¡ne JuIy August

CHT,OROPHTCRAE

Spirogrra
ïIlothrix
Zygnena
Dictoslihae:riun
Pecliastriun
Staurastn¡n
TetrasBora

MÐ(OPETCEAE
l{ostoc
Riwlaria
Aphanizonenon
Anabaena
0sci.ll-atoria
Mierocystis

BACCTT¿ARTOPETCEAE

Stephanodiscus
l{avicula
tabellania
AsterioneLle
Fragilaria

PROîOZOA
Ceratir¡n
Ðinobryon
Dl.fflug:ia
Volvox

R
R
R
R
c
c
0

R
0
R
0
c
c
0

0
0
R
0
c
c
0

R
0
R
R
e
c
0

0
R
A
c
A
c

c
0
o
0
Á

c
0
R
c

0
R
c
0
0

0
R

A
c
c
c

c
c
0
0
c

0
R
R
R

o
R
c

c
c

c
0
0
0
c

c
0
R
c

A
c
0
A
c

0
R
R
R

ROTATORTA

KerateLLa
Notholca
Asplancha
Branohi.onus
û,rchla¡¡Ís

COPEPODA

DÍaptonus
CycJ.ops

OT¡IIDOCERA

Daphnia
Eosnlna

o
c
R
R
c

0
0
R
0
c

c
c

c
c

0
R
R
0
0

e
0

c
c

c
R
c
R
0

c
c

c
c

c
c

0
c
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TA3ï'rl ¿J[. UIE ÁREAS cF B0['T0ü1 mrDER EAOH DEEIH RA¡IGE cE tfaîER, Tm
PERC}T{TAGE CF' THESE ATEAS !üIEIT RESPECT TO ÎI{E TOTÁT .AREA
OF BOITOT{ .å$Ð IUE NUI'ÍBER, OF BOITOM SAT{PI,ES ÎAKM{ FROM EACE
DEpig-aRE¿,, IN FAJCCBI LAIE, 1g5B Al{D ])5g.

,pth R

-40
-t2

0 - 20 feet(o-en.) 20
(ø

feet
r.)

4O - 60 feet
(re - 18 n.)

Area( aeres)

Pereentage of
total area

r.5oo (607 ha)

34

60

aoo (¡¿+ tra)

18

55

21oO (B5O

48

16

Nr¡nber
of samples



alt

TASIIO AJC[" NIJ¡tsM. OF BOfTOM ORGA}ITSMS COT,T,f,]CIIED IN ].'1 DREDGE S.AMPI,ES
FRoM EACII 0F fEREE CLASSES CF' SmSmAîE, FAIfCN LÀKE, 1g5B_
Lg5g.

0rgantsn silt Rubhle Sand. and
Gravel

Chirononids

Epheneroptera

Gastropoda

TrÍchoptera

Sphaeriidae

0ligochaeta

Einrdi¡ea

Nenatotl¿

Mi.scellaneous

r47

I
38

42

75

16

L2

97

L77

120

L2

24

L7

9

66

58

79

27

I
tt

5

4

15

lotal 477 42e 297
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TÁ3LE .å,JüI. CLASSIFICATIG'I CF BOITOM frpE Af EACH SAIvipIJNc STATIGìI
F.A,ICoN LAKE, tg5g.

¡i :.i. 'i::.'
::_r:.i :

Depth Range Station I StatÍon II Station III

O - 20 feet
O - 6 meters

sancl and.
gravel

nrbbLe and
gravel

nrbble

silt or nud

20 - 4O feet
6 - 12 meters

4O - 60 feet
12 - 18 neters

silt or uud

nrbble and
mud.



at7

TASI¡E A]C[II. NIITIBER. 05' DREDGE SAUPI,ES T.AreN FROM E.ACH STATTO{ Ai[D
FRoM EACE ÐEptE RAr{cE tI{RoItcHotT ffiE SÛI{MERS 0F 1958
T0 1959r FA]¡CN I¡AKE.

Lg58s
Station I

o-20 l. 2 1 I20-40 r 2 4¿+0-60 I 1

Station ancl
depth May Jtne &¡ly Àrrgust Septenber

Station II
o-20 L 2 2

20-4A I 2 2

Station III
0-20 t ¡.

Station II
0-2o 2 4 4 4 22O-4O 2 4 4 5 2

Statlon ïII
0-20 2 4 4 4 22O-4O 2 4 4 2 2

19592
Station I

0-20 2 4 4 4 220-40 2 4 4 4 2
40-60 1 4 4 4 2
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lÁ31,8 ANI/, AVERAGE TfP.tGEî 0F SOME B0flrOM 0RêAI{I$,LS COLLECTED IN
DREDGE SÁMPLES. F.AJ¡G{ LÁKE¡, :.:gSg - EXPRESSED ÀS
I'rtLI'IGRAMS.

îaBLE "A.t\E, AVTnAGE VoLT'ME 0F SoME Bg¡r0M 0RGAMS$S ootLECmD III
DREDeE SÄMPLES, I'.AIOCN T,ÂRTI, LgSg - ENPRESSED AS
CSBÏC CE$IITMEIER,S.

0rgarrisn lrfay Jr¡ne July Argust Septenber

Chirononitls 4.L 5rO 5.9 4.L

Epheneroptera rc.L 30,6 51"8 32.7

frichoptera

Anphlpotta

Average

Organísn l{ay Jr¡ne July August Septenber
"Average

Ghirononttls .006 .@5 .006 .@5

Epheneroptera .OO5 o0o5 "OOI .0o2

Trdchoptera o@5

Anphipodra .OO4
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FIGURE

Areo C Areo

A l. - comporison of the cctch composition, .expressed os numbers of f ish per

50 yords of net ) Folcon Loke, 1958 - 1959.

Areo B

B- Smollmouth Boss, W- Wcllsys, O- Other specìes.
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sluEs, B{Ir EACE 50 T¡RDS IN tmlcgE, FarcoN LAKE, L958.
EACE VM.fTCA], SET CF' TNNM M]MBERS REAÐS RESPECTITTEIJT
FRoM fop r0 BÛIToM - NLI{BER CF FISE, NUffiEA, 0I, NEIS
IfITH NO REPRESEWATT]¡ES CF' TIM SPECIES, A}TD, NTIMBF,R
CF' NETS.

Ji¡ne &rly Arrgrrst Septenber lotaL
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L
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I
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0
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2t
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7
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5

27
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TABIE axr,tr - (cout'o¡

Vfhitefish, suckers , tulllbee , perch, burbot :

| ,:.:a-- a
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0
5

4
t
5
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I
9

0-20
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o
2

14
0
4
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2
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o
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I
o
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o
5
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2
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o
6
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7
6
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o

10

20
t
7

67
4

25

IotaL

7
2
5

t1
1
t

L2
L
7

26
4
9

Rock

o-20
Bass:

0
2
2

o
4
4

1
1
2

1
7
I

20-40

o
I
I

t5
2
,

9
¡.
2

49
15
23
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6
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o
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0
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5
o
,

,
6
9

orthern Pfke:

0-20

I

5
0
2

3
2
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2
L
2

I
7
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2o-4o

0
L
I

o
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5

1
1
2

1
5
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7
4
6

5
I

10

I
2
7

L4
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2Z
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TÂBIfi .AXÍIII. NTI}.TBER ff' FISE CAT]GET IN 62 NETS OF 'Y.¡IRTOUS MESS SIZES,
BUT EACH 50 TÁTDS ]N I,M{GTE, FAT¡O}I T,AI(8, L959. EACE
VM.ÎICÁ.T, SEî CF' THREE NU}ßER,S REÁDS RESPECTIVETY T'ROM

fOP [0 SgITCn4 - I{UMBER 0F FISE, NüUBER 0F NETS II?ITH
II@{E 0r' rm spEcIES, aI{Ð, NUMBER otr'}IETS.

.: :-.,::i.1r'... -i..i. .,r:

I:t:i !r+ t-i: liii;.; -l

Depth range
in feet May Jr¡ne Jnly August Septenber Total

Snallnouth bass:
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AzL

$A3T,E åX\f$ - (Cornto)

IdhitefÍeh, suckers, tullfbee, perch, burbot:

w
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7
o
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6
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Rock bass:
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ortherrn Pike:
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TÁ3r,8 Ajcfr. tEE PERcm[TÀeES cF I'fatnRE Sl4.Àtü[u,ltE BÀss IN aeE
cBouPs II T0 E ff FAI¡oN Ï,AKE, tg5g.

age

u
III

ry

v

VI

VII
.ÌEII

TT

J(

rct

l4ature nale Uett¡re fenaLe Físh Examlnetl

50

40
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26

T4

25
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o
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o

25

67

55

74

86
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o

o

4

16
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67
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28

14
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o
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TABLE .AXN. rm PmCENfAeE CE it{AlIlRE }üAIIÃYE IN AGE GRoIIPS II fO
TX CF' A SA¡{PT,E FROM FAT4G{ I,AKE, L959.

f:;',¡:

l

l

age Mature lv1aLe Mature Female Fish kaninetl

u
III
w
v

VI

VII

50

,a

57

64

68

45

46

6'

50

20

75

57

5L

57

54

37
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54

45

41

27

24

I

YIII

Ix


