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Ciscoes (Leucichthysspp.) serve as an intermediate host tor the tape-

perpetuation ot the paraeite's life cycle. The vsriousspecias ofciscoeJsre

~ifferentislly infected which suggests mesns of increasing the morketability ot

ciscoessndlakewhitefi8h,~clupe8tormie.SomeditficultywBsen-

countoredinidentif'ylngthespeolesinthisregionandasearchtor better

criteria tor dietinguishingthemwss initiated. As the systematic cle3sitication

within the ge:1us Leucichthys not always has been justified, the validity ~f certain

ncminal teXBwBsto be considered. Aside fromitBvalue to systematics, averifi-

cation ot the clessificationwould stabilize the studios on the 8cology of the

isabaaic roquirementot any taxonomic inv8stigstion. Not only must tho total

variation be revaalodbut it must be partitionsd sa to ihcsusos. Stud iss on

ciscosshsve shown (Kelehar, 1954) thstthe geogrsphic location ,sge,r.9xand

growthrsteofthefishhsvesnsppreciablsintluenceupontheirmorpr.'"'·

Quantitative ostimates of the eftects however are unavailable. Aprop3rovalua-

tionofthacurronttaxonomymustswaitsoparationandquantitctivoovt.""tionot

aringlsspacies. The main object is s description ot this populstionEO that

nxtsnt to which geogrsphic location, sex end ago of the spocimens 1srcsponsiblo

iormorphomotrievariation in 21 characters is prosonted. The semple ofeisc08s

rromLske1l8nitobaise1milerinmorphometryto8pecimensof~.l'~

fromthetypelocnlity. Accordingly the LekeWenitobscisc08S sra idontifiedas



halfofthGepocimans ..ereexaminedforTrieenophoru9~(Kolehor,1952);

thepurposeofeechfish. Each was set aeide in turn and if the dierollod "odd"

cold water ond iIllDOdieto1y afterwards were BithBr mo8,mrBdor oX8minB,d for tho

poraB1te. This was dono bet'8een Docember lB, 1951 and January 24, 1952. Tho

data are fromnon-prosorved specimens and wore takonwithintwolllonthsofthe

lloasuroil'.onts snd counts (cf. eppendix) were mode by thowritor

errorsweredetoctodthroughtheI.B.Y.ana1yeis. ThB ""BBurB,montB for"BchoBrt

were errangod invortica1 columns and listed Bccordlngotolnc,rOBBin"st"ndBrd

Tho analysis ofthemeasureIOOnt&w8s undertaken by the

tivBgrowth. llnrtin(1949)hssCSOSblydiBcUBB'dthosubj,octp"rtic',lsrll'so it





the she althe part (Y) and the size althe body (X) when the ve.rietesare

ve1ue other then 1 (Wart1n, 1949). Tho pe.rts then have e lIre te of change"

than proportions or retios to describe the morphomotry. l.larr (1955) helJ dis-

Konnedy(1953)hesbeenfo11owedinthisstudy. Judgment 8S to the validity



andmanne. Compnrieone between groupawere made by the analyais of variance.

nor proportionate for each of the sub-divisions (Table II}. Not all tho

able to any of the categories was fou!1d. The 345 fish consisted of 157 males

and18S females17hich is within the stetisticall1mits foraltlratio (X2=

2.79, Po5 Z:3.84). Tests of significance of each sexcompered to location and

InitiullytherequiremontofalineaT'T',JlC;ionahipbetweenthe

vsriateswasexaminedbygraphs. Eachpointropresentedtheeveragemeasuro-

tho ssme growth stanze (Mertin, 1949).



The numbors includ. tr(~:lOWingnumborof rips 1'o.,.l.s.



of the data. Fiahfromdifferent loce.tione and both sexeewereusod_whore pose ­

ible. TeblelIIliatstheteststhetwereperformodforoachfactor.

(ll)showingchangoe inavorage size. Difforencoebetwoonthosoxos\Vorores-

oxtontiasoenbyoxaminingthomoenaizoofabodypartat225mmostandardlength

(TobloIV). Thisstanderdlongthwaschosonbecauseitroprosontathoavorage



,ol·JIIl. ~::~l::n~~o:~a;r:;~e~:covarillnce tests for mean size of body parts of

BetwaenAges4 andi
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TC'blorv. Calculotedmeansizeinmm.ofbodypartsofciacoesat225mm.etandard
longth.

Age Groupsa

57.0 58.1 58.5

16.0

17.C:

22.6
64.5

23.5 22.7 23.!3 22.5
64.3 67.8 66.865.1

28.9
62.0

31.530.4 30.0
52.9 54.4 ~~. 9

38.:
28.4 27.4 28.4

PC 48.0 46.2 45.1 46.1 46.7

-:SexescombinedexceptforBDandAB(malel only) lind DH and PC (focolosonly)



tothedifferencosbetueenthemeansofagivoncategory.

leftsectionoftheTablerecordstheabsolutedifference;therightsection,

termodth13greatastpercantagedifference, is the ebsolute differencedivided

byehundredthofthoamallestmeen. 'Ihe difforonces era not regarded as lerge.

They havo bo::," found to be "significant" because of the large sample size from

Tho lergostdirferonc13swero foundbotweenlocations. Theyrenged

from 1.2 to 4.3mm. which is s percontBge difference of5 to 9. The=ifferencea

oncountorad'l-otweensoxesandbetweenagesweresmaller. 'Therang<JwasfromO.3

to2.5mm.orfromlto6porcent. It is notvslidtocompsro thoovor-all

epocific part can be discussod. Tho throe locatinndifforoncee (caud!'Jlpoduncle

d~pth, body depth and width) are greater than theso differonces bGtr!\)An tho

sexes. Similerlythedifforencesinth13sgefsctorar13salargoorla:-gerthsn

those in the sax factor. 'I'hefactlrsrankinthoordoroflocation, age, and

ssxaccordingtothsirdecreasing.nfluoncoonthGaizeofthebodyports.

'l'hosefectorsorenotnocessoril)'directlyrosponaiblofo:-thovnria-

tioninthopsrts. Theymerelyuaybotheexprossionofsomeothor

Tho growthrstes forelch factor msybe compared by sn oxemnstion of



TableV. DiffoJroncea incslculatedmeaneize of body perb of ciscoas at 225mm.
stondardlength. For calculated mean aizoaeeTsbleIV.

Gr:::tito9tActualDirf.(~

Age

GreatostPercentogeDi£f.

Location



'trvalueexceedstheSpercentlevel,,£P.
'**Fvalueexceedsthelpercentlsvel>fP.



atatisticellyaignif1cantcompariaona. Theyars e8sumed to have the faster growth

rata. Table IV (page 8) sholls the meesurements which varisd between the sexes.

body parts (TablelII t p.8). The morphometry of the females iacompere-ibyloca-

tions in Teble IV (p.8). The means of the Meadow Portags ssmple are not the

tobediffersnt(ssebelow). D1verssgrowthrotesoftheY88r-e18ssosrethorthan

conform to tho nogativecorrolationbstwoengrowthratoandbodyform,the1945

year-class (tho present age 6 fish) should have 8 slower grolfth rate than the 194~



'ilereexamined for variations inavorage size (Table lIlt page 8). Theslopea

codingoxceptionserodisrogardod. It can be inforrad from Wllrtin' a study (1949)



Tabla VII. RegraasionaquationandotharatatisticsforLakallanitobeciscoas.
X.logstenderdlangthendY.logpart.

Log
Body
Pert

sx2 Sy2





Table VIII. Calculated averago size in mm. of body parts for Lako ~·anitobe ciscoes.



51 20

12
33

56 12
41

26

52
6153

63

TableX. MeriBticcountsofLrkeHanitobaciBcoesand!e!!!ill.!!.!hllE!ill~fl,om

Pine Island Lake. 8

AnalRaY~keManitOb""



not'betwoenthesoxos. 'I'hetestsforagesworosignificentattha5porcont

LcngruthslImploa. 'I'he testa forlocetions01oro significant at tho 5 percent

Itappoers, fromsn exnminstion of the meens, that thoro is n genoralincroese

2gill-rakora. Thesge6fish,however,heveepproximetolythosamoevorega

bel1evodtobeassocintodwithdissimilaregocompositione.

The Lake U-nitoba ciBcoes ere identifiedl-y cocpering their morphometry

thepreeenttimethecomperiaonialimitedto1.tullibee. While dote are evail-

ebletoeffectcomparisonsbetween1.~end~.nigripinni8,theyhavenot

indacidingthetexonomicstetusof1.tullibee. This species is based upon a



Table X!. statistics of gill-raker counts for Lakolianitobaciscoas.

Location No.

12 20 2 21 56

~X2
583 973

2,916 4,901
1,045 2,754

28,3~.6 47,4:~.6 49.5
52,01:.8 135,7~.2

27
1,787 2,211 6,427

~X2
1,319

25,37664,6~.8 88,8~~.6 lOB,8~~.1 315,9~~.1

4,350 3,119 1,590
31

3,232 13,849
5X2

1,558

220,5~.6 157,1:6.3
79,2~~.7 78,4~L 158,5~:.0 693,893

50.0

5X2

~X2
765 2,143

39,O;i.o 26,6;i.6
109,575

Total
202a 174b

~X2
10,115

43~:~n.o
3,590 4,491 8,205 35,104

507,7~~.1 179,5~~.9 224,6~~.9 406,4~~.4 1,754,5;~.9

a'" 1 age 8, g.r. 54.
b-1ago?,g.r.47.
c-3age8,g.r. 49,50,50; 1 age 9, g.r. 50.
d-lage?, g.r. 50; 1 age 2, g.r. 51.



winter of 1926-27 end a description ofthemhss been published (Dymond,1928).

(1931). YorerecentlyDymond(1943)impl1edthatitw8smoreclose1yre1etad

sfishat300mm.stenderd1engthhavebeoneomputed(TDbloXIII). T'nosGcond

factors of the Lake!.tanitoba ciscoes (Tab1o V, page 10).



Log
Body



Avor::Size
(P.I.L.-L.M.l

tedjustedmesns differst5 perc3nt level of significance.
'Irt edjusted means differ st 1 per Clntlevel of significance.



differences botwoenthe gill-rekercount (0.8) end tho scale count (9.0) wero

ments snd 2 counts the Pine IslandLakefiohcouldboc,,"oid'lrod,liffoI"ontf'rom

in the morphomotry of tho same species in differont lakes tho ""'0 "'onn"co Cl'COOO

ara ido ntirio d as Lauc ic ht!!:!!!. tulliboQ.. TIli 'conc lusion ogro', 0 wi i~h the, ide"ti-

difforonthoodlongthregrsssion. How con o·rogro,..ionbo d"rivo,lth01;will.opply

thsyehouldloosoloctedinnumorice''P\t''oportion+othoirroprooentotionJ.ntho



population. Allourda'ta have been combined there foro implying that the age 5

fish are the r::ost nu=Derous age group in the lake. Thieiscertainlyincorrect

described if eQch age group is to contribute its relative proportlonto the des-

criptlon. '1feccnr.otdoeide upon the correct porcontage of each age grouplnthe

~aice lot alono co:"loct the specimens in this proportion. This point may appear

theorEltlcalt:Jtitdoespointoutaroalobstacle. Ifsamplostakonatonetime

are not repro~3nbtive o! the population, most likoly two separate saa:plos from

the samo pop:J .....~il)r. will show significant differencos. The 1951 sample was

tain 30 per cent age 5 fish. Acol:Jparisonofthemorphometrywouldprobahly

kov (1954) has B~Qted tho problom ept:.y, tlln ofre~t, a developin£; 'H;g c;'



Wilder (1952) found significant differencea in the measurementsof

certain populations ofepeckled trout. HereferredthemtothesametaxonbecaUose

greater differences could be obtained by rearing trout under dis similar tempera-

tureeonditions. Astatisticaltestofsigniticancedoesnotmeasurethediver_

genceofthe groups according to Ginsburg (1940). They may be considered dis-

tinetbutthetesteannotdecidethedegreeoftaxonomied1fferenceo Ginsburg

used the degree of intorgradationof the eharaeters in judging the t axonome

Godsi1(1948)andSehaefer(1952) had to deeide1fa s8.tlp1eof

yellowfintunafromtheHawaiienIslandswastaxonomicellythsssmeashetero-

tinguiahingbetwesnstetiatiealandbiologicaldiffsreneee. Schaeferanelyzed

the detadifferent1ybut stetedthetnomethodcurrentlywesavailebleto evalu-

ate the situation with any precision.

Dothsseconaiderationsinvalidatostatisticalanalysisofdatain

taxonomic studies? We cannot agree with thie viow. Statistical tests only in-

die ate the probability that the obsorveddifferencesare due to chence. Thieie

'.'Iorth-whilebecaussitlossensthesubjoctivejudgementofdifferences. The

statistics assiet in tho decision of identity. Onceidentityisrejected,the

proper t8xonomic category is chosen"cy ovaluatingthe degree ofdifferencewith

tho aid of biological theory and exporience.

1. Aninvoetigationof the morphometry of the Lake JJanitoba ciscoeswe:: basodon

2. Tho body form was studied by means of 16 messuromonts and 5 moristie counts

andW8S oxamined for variation sssociated with tho fectore ofsex8ndageof



tho fish end locetionof tho samples.

3. Tho measurom3nts wore troatedby the method ofroletivagrowth. 'I'hoevarego

eizo ofsllthemoseurementsoxcoptdoreslboao'l"/ss effectod by ono or more

ofthesefectors. Adifferontialgro\1thretebot'....eonthesexesprobablyac-

counts for fomales having smaller body parts thenmalos. It could not be

ostsblishodthat the growth rate \7SSrosponsiblofordifforoncesin body

pertaprosontinfishfromcertainsgegroupsorloeotiona.

4. Tho only eountthatussinflueneodbytho factors was tho gill-rakora. They

showoden avorsge increase ovor 3 agos of sbout two. Theydifforodbetuoen

5. Sox,egoorlocation do '"lotinfluonce tho slope of tho roletivo gromh

6. AdoscriptionofthaLekeVenitobsciecooeiaprovidodbymoensofrogrossion

oquations. Fromthem,thoavoragesizoofebodypertetenerbitrerylongth

offiehcanboobteinod. Rogression equatit:lns ere providod elso for a des-

eriptionofLoueichthys~fromthotypolocolity.

7.ThoL£lkeAlonitobeciscoosoreidentifiodas~!.£.!!!!:.uu!~.Thoyworo

found to difforfrom1. tullibeo from tho typo locality in 7moasuroments

8. A discussion ofprobloms reletingto tho doscription of tho morphomotry of

Wyepproeic.tionts?rlondodto.llsnyofthoeteffofthoWinnipogBiologieel

Stetionforporformingnumoroustas}eno=:lssnryforthisroport. Ur.R.Reiddld

thoI.B.H.phssoofthowork. Dr.J,S.WhitoofthaUnivorsityofMenitobaro-



Bajkov, A. 1932. The genus Leucichthys (ciscoes or tullibees) in 14enitoben \~aters.

Contr.CenadianBiol.endFiah.,Vol.VII, No. 26 (Sor. A, GQneral, N0.23)1

Dymond,J.R.1928.AdescriptionofLeucichthY8~(Rich8rGson)basodon



MartintYJ·R. 1949. Tho mechanics ofanvironmontal control of body form in fishes.

Univ. Tor. Stud. t Biol. Ser. 58; Publ. Ont. Fish. Res. Lab. 70, 72pp.

Schaefer,M.B. 1952. Comparison of yollo\'Jfin tuna of Hawaiian wators and of the

American West Coast. U.S. Fiah and Wildlife Serv., Fish. Bull. No. 72, Vol. 52:

Vladykov,V.D. 1954. Taxonomic characters ofthaEastern North AmericacJ.,f:ll'9

(~and~).J.Fish.Rog.Bd.Canada,1l(6}:904_932.

Wilder,D.G. 1952. A comparative study of anadromous and froshrJater populations

ofbrooktrout(Salvel~~(Mitchi11}).Ibid.,9(4}:169_203.

Mostofthomeasurementsweretaken\1ithcalipersandaremeasurod in

millimetors. Valuesover20areroundedtothenearostwholenumber,butvfllues

Standard Length: Tho straight-line distance from the lowormiddlo edge of tho pre-

maxillary (hereafter termed snout tip} to the upturning of tho abdominol

vertebrae as indicated by probing.

Head Length: Tho caliper distance from tho anout tip to the most postoriorportion

ofthesubopercle. Thefloshyflapextendingfromthesuboporcleisdisrogardod.

Head Depth: Tho calipor distance from the occiput to tho vontraljunction of th0

sUboporcleandinteroperclo.

Eye: The horizonta1diamoter of the eyeball.

Snoutl Tho caliperdistanca from tho snout tip to tho anterior rim of the 0 yesockot.

MaxillarYl 'Iho caliper distance from tho anout tip to tho end of tho maxillary.

Intororbitall Tho 10 a s t di stance botwec ~~ the latera1 e dgo s 0 f tho supraorbitals •



Caudal Podune Ie Longth: Tho distance along the lateral line from tho vorticalat

tho postorior insartion of tho anal fin to tho upturning of tho abdomine I

vortebrae(terminalofstendardlongth).

CaudalPoduncloDepths The Ioastcaliperdistancomoosurodvorticellyoftho caudal

Body Dopths Thegreatestdopthofthebodymeaauredjustanteriorlytothedors01

Dorsal and Anal Fin Hoightl Tho etraight-line distancofromthc anterior insertion

of the first rudimentary ray to tho end of tho longost principal ray •

Dorsal and AnalFlnBaso: The caliper distance from tho ant.Jrior instortion of tho

first rudimentary ray to the insertion of tho lastprincipalrey.

Poctoraland Polvic Fin Longth: The straight-lino distanco from tho insortionof

tho first ray to the tip of tho longost ray.

Dorsel and Anel Fin ~_ay: Tho numbor of branched rays.

Branchiostegall Tho number ofbranchioatogalson tho loft sido.

LatoralLineScalosl Thonumberoflatorallinoscalosfromthoirboginningattho

shouldor region to tho sca1e at tho termination of tho standard 1ongth.

Gill-rakers Tho number of visiblo gill-rakers on tho firat loft gill arch
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