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INTRODUCTION 

In conjunction with the investigation of the productivity of Okanagan bke 
in respect to Kamloops trout, a specia l study was made of the ,,·hitefishes. Tllo 
species of the latter occur in the la ke, namely, the Rocky :\fountain ,,·hitefish, 
Prosopiul1I 'ii'illialJlsoni (Girard) , and the eastern or common \\hitefish, Corego11l1s 
clllpeajormis (:\Iitchill). The former is native to the Rocky mountains region 
;tnd lI·eslward and is indigenous to the la kes of the Okanagan region. The latter 
is distribu ted across lhe con tinen t, occurs na t urall yin northern Bri tish C'olumbia 
but not in the south ern portion of the province; it was introduced into Okanagan 
;1nd certain nearby lakes from lake Winnipeg. The prese nt paper deals \I·ilh 
t hf' S(" t 1\·0 species. 

The study diyides itself into three main parts; first, an analysis of the food 
or~;jnisms a s revealed by th e stom<1ch contents; secondly , age and rate of grO\\"th, 
de term ined by a n e:-;amination of the scales; and bstly, a study of (he ,'ariabilit" 
and reliability of some of the characters \\·hich Illay be used for purposes of 
identification. The data coll ected also gi\'e information \Iith regard to depths 
at lI·hich the species are commonly found. Finally the results are compared (0 

shO\\· si milari ties and di fferences bet\\·een the t,,'o species. 

ACKNOWLEDGMENTS 

The material on \Ihich this p<1per is based \Vas suppl ied by Dr. \\'. A. Clemens, 
to \Ihom the writer wishes to express thanks for his kindness in suggesting the 
topic and providing- the necessary materi<1I, and also for his interest and :l ssist:lnct' 
during- the course of the inH'stigation. The e:-;amination of the m ateri::l l \\":lS 
carried out at the Un ivers i(\ ' uf British Columbia under the s upeni sion o[ Dr. C. 
:\J cLean Fr<1ser, ,,"hose helpf ul s uggestions and g uidance have been yery much 
;1 pprecia ted. 

lnformation concerning- whitefish pl<1nlings and fi shing experiments in Jakes 
of the Okan<1gan valley has been kindly supplied by 1\Ir. G. N. GartrelJ, Fisheries 
Jnspeclor at Summerland, B.C., and }\1<1jor J. A. i\lotherwell, Chief Supen·isor 
of Fishe'"ries, \ ' ancouver. 

The ;1ssistance of Professor G. J. Spencer a nd Dr. G. C. Carl hJS heen mos t 
,·,11 uable in the iden (i fica ti on of many of the insects and i I1sect rem;1 j ns present 
in the s to machs. 

39 



GEAR AND METHODS 

A ,1:; :1 l1g Clf 7 gill ne ts \\'::IS used, Each ne t was SO Y::Irds ill length a nd the 
si zes \\ E' re .I S foll o \\ s : I!, n, 2,21. 3 , -! and 5-inch stretched mesh. The nets 
were se t 0 11 th e hottom and thus it was possible to determine t he rebtive abun­
d ::l nce of fis h a t y a ri ous hori zontal d epths in th e bottom fou r-foot stratum, \\hile 
the va riety o f mesh sizes a ll o\\'ed fo r the capt ure of a graded series of leng ths , 

Be;1ch se ines of th e usual type \vere used, one havin g a small mesh to allow 
for the ca pture of small fish. 

I n mos t Clses the stomach contents \vere removed soon after capture and 
presen'ed in four per cent formalin . A few scalE'S were removed from the left 
sid e of the fish in the area between the dorsal fin and the la tera l line. 

Tw o le ng th measurements were taken, the standard len gth being considered 
as t he d is t a nce from t ip of snout t o the posterior end of the vertebra l column, 
meas ured in ct' llt ime t rE's , ~1nd th e t ot al leng th a s the distance fr om tip o f snout 
to fo rk of c::t ud,11 fin , measured in inches, 

S tomach contents were examined under the low power of the binocul ar 
mic roscope a nd the percentage volume of the various organisms present was 
es timated. 

The sca les \\'t' re mounted in glycerine jelly and the age determinations were 
made with th e use of a Promar projector. E a ch winter band or annulus \\'as 
considered as rE' presenting the completion of on e year of life (Va n Oos/en, "A study 
of the scales of ,chitf'ji shes of know1I ages", Zool ogica, N ew Y ork Z oological Society, 
1 '01. II , 11 0, 17', 1923). The positi ons of the winter bands \vere marked off on 
cards for th e d e termin a tion of the grO\\·th rate . 

The len gths at th e end of each \\inter of life were calcula ted by the method 
developed by Van Oosten (1923, lac. cit .). Assuming the increase in diameter of 
the sca le from \\'inter to winter to be in the same proportion as the in crease in 
length for the same period, the length increments were calculated from the leng th 
of the fi sh a t the time of ca pture. , 

Counts \\'e re made of scales, fin rays, and other variable characters to permit 
compa ri son of the two species of whitefish with each other, a nd al so with races 
of t heir own species in o t her la kes . Except fo r medial st ructures the counts were 
made on th e le ft side of th e fi sh . C ounts were made o f th e bon y fin rays, all in 
th e pecto ra l Jn d pelvi c fins, but in th e d orsal a nd anal fins the shor t rays a nterior 
to t he longest ray \\ere no t counted unless they equalled ;I t le::tst ha lf its length, 
a nd the divided ray at the posterior end \vas counted as one only. Scales on a nd 
a bove the late ra l line were counted only to th e end of t he v ertebra l column , 
ignoring th e sma ll sc ;-) Ies in the Aeshy portion of the caud a l fin. Rows of scales 
a bove a nd be low la teral line we re counted di agona lly from the in sertion of the 
dorsal or a na l fin t o , but not including , the la te ra l line scale . All gill rakers we re 
coun ted , whe t her fully devel oped or not. \Vhen o ne ra ker occurred exactly in 
the cent re of the for k of t he gill a rch, it was included with t he count for the short 
a rm. All 'i.' ertebrae \\ ere coun t ed (includin g those in th e u p turn ed por tion a t th e 
poste r ior end ) after removing th e fl esh from one side of the fish. 
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EASTERN WHITEFISH, COREGONUS CLUPEAFORMIS (MITCHILL) 

As far as can be asce rta ined, th is species was first in t rod uced to the Oka na gan 
" alley in the year 1894, eggs being brought from la ke Winnipeg , ha tch ed in the 
New Westminster hatchery, and the fry planted in Okanagan and Kalamalka 
lakes, to the number of 1,200,000. That th e venture was successful to some 
extent is shown by the fact that, no later plantings being known until 1928, adult 
whitefish of this species were captured by Professor J. R. Dymond in July, 1928, 
in Okanagan la ke near Kelowna. 

In order to determine the possibility of establishing a commercial fishery in 
Okanagan lake, a permit " 'as issued to a resident of Kelowna, Mr. Straumfjord, 
in November, 1928. He had gained his fishing experience in Manitoba, and con­
ducted operations regul a rly until October, 1929, except for a short period in the 
early part of the year when ice conditions prevented the placin g of nets in the 
,,·a ter. The results proved financially unsa ti sfactory, and the results of an 
investigation of other la kes in the sa me drainage system proved equally unsat is­
factory. Although the Eastern \\'hitefish is known to have been planted in Kal a­
malka and Okanagan lakes only, the species has been found to exist in other lakes 
of the system, a ll downstream from Okanagan lake, which suggests that the fish 
have migra ted down stream during some stage of their existence. That neither 
during Straumfjord's experiments, nor during the survey of 1935 were any white­
fish of the ge nus Coregonus taken in \\'oods or in Kalamalka lake, seems to 
indicate that these fish are more scarce in the upper reaches of the ri ver system. 

Table IX shows the monthly catch in each of the la kes for the whole period 
of the experiment. In cases where th e number of d ays ' fishing for the month was 
avai lable , t he number of fish caught per day (index of abundance) was obtained 

TABLE IX Catc h of the Eastern and Rocky Mountain whitefish In the various lakes, for 
each month in which fishin g took place. 

Rock y 1VIt. 
Eas tern whitefish whitefish 

1\'0. of No. of Fish per No. of Fish per 
Lake Year Month fish days day fish day 

Woods 1929 Kovem ber 0 2 23 1l.5 
Kalamalka 1929 Kovember 0 5 5.0 
Oka naga n 1928 Kov.- Dec. 330 0 

1929 Jan.-Mar. 295 0 
April 139 1 
rvIa y 86 0 
June 120 44 
July 91 2 
Au gust 219 0 
September 349 28 12.5±1.9 1 
October 220 20 1l.0±1.9 0 
November 45 3 lS .0±8.3 1 0 .3 

Dog 1920 i\oveIl1ber 339 12 282±6.5 9 0.7 
Vaseaux 1929 Kovember 102 2 51.0±39 .0 0 
050)'005 1929 I\'ovember 14 0 
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I,,· di\ · idill ~ the tOLd JlUmhl'r pf ti~h h\· Ihe Ilumlwr of ddYS required (0 catch 
them . . -\s the rt·Jj.lhility ,)1 t hi" tigure dq)t'llds 011 till' Ilumber of d ;l~·S, the proi>;"Ibk 
t'rror of ,'.Iell \ ·;!iue \\ ·;lS c!ieulateo. 

It i:; ~lpPdrt'llt that thl' b;llance i ~ ill LIY()llr of the t\\·o bkes (Dog :lnd \ -,,:;­

l'dUX) immediately to thE' south of Ok;lIldg.l11 LIke. In Ihe tablE" (he I"kes ;"Ire 
Jjstt'd ill orlit'r of sequellce in the dO\\"i]:;t rC;lm direction, ;l lld it call be seen that 
1lw yal Ut'S inUt'a!'e from h:;lh m;l I ka lake: a l t he upper end of t he system to Dog and 
\ ·;l"t'am; LIkes, and decline from t here to Osoyoos lake at the south. 

FmtlIPr cOilsideration of the data ill table IX :;uggests the possibility of ;Iil 

ill\·erse relation bet\\t'cil the abundance of the introduced and lhe native species 
in succeeding lakes of the system. Apparently the nati\·e \\hitefish is the dom­
ilLlnt species in tlIP upper lakes of the river, ,,·hile the introducpd form increases 

in ;Ihundance and becomes dominant in a do\\·nstream dil ·ection. 
III 1\)28 ;llId lH20 eggs from the \\·aterhell river, lake \\'innipegos is , \lere 

hatchpri in the J)olllillion goYernment hatchery at Summerland on Okanagan 
Like. From the,;e. -1,780,000 fry \I·ere placed in Okanagan lake and ilS tributaries 
ill 1928, and -1,680,000 in 192\). Conclusive evidence of the success of these plant­
ings is IJ ot ;1\;1 i Lt blp, bu t the ra t her meagre ca tches of 1935 \\·ould lead one to 
Iwlie\·e that Okanag;111 lake in its present state is unsuitable for the profitable 
rearing of the Eastern \\·hitefish. 

Forry-tiyt· :;pecimells \\" ere taken in 10:):, in the gill nels, :lIld one \\as found 

dea d in the \\·: I\er lleJr the lake shore. 

Foo\) 

Tht:' ("lJlltelitS of 55 slol1lach" of f1Sh taken ill Okan:lgan 1,lke \\·ere examined 
;1 nd the follol\ ·illg org<lllisms were idl'ntitied: bryozoan slatoblasts; four gener;! 
of \\·;1ter fi e;!s, - Dap/l17ia, Eurycercus, Lep/odora ;1nd Bosmina; t\\·o genera of 

copepocb. ·-· Cyclops and Episc/lllra; unidentified ostracods; t\\·o families of flies 

( Dipt pr;I) ,- · the Chironomidat:' and Tipulid:1e; . brval and pupal caddis Hies; 

1I~ · mph,; of 1l1 :1\· rlil·s: rl'm:lills of Hymen optera ~Incl other insects; the \I ·a ter mites 

Ilr H\d r,Ic111Iid,le: molluscs, rt'pfl'sl>nted by both clams ;1I1d s nails; and !i sh. 

n>prt:'senl ed by sc ulpins (Colllls (Jsper) . Plant mat e rial recogni zed consisted of 

,lk;le 1..\'(Js/(J(. C/taTi/, and a Ilumber of filamentou s specit's): pond \\·eed s IPo/a­
IIIM.e/ oll): ullid e ntified "("I'd:;;: and other rE'mains of tht' hi .~ h (-'r plants. Other 

Subst:111 ce:; found Ilere bottom ooze. s and particles, clinkers, ,l lld bits of \\ood, 

~()Illet ill1l:,., forming ;1 I:trge portion of til(-' stomach contt'nt!'. 

The foocl of:), specill1t.'lIs taken in ID35 is g i\·ell in tabl e X. III ;Idd ilioll to 

I h ,'"t·. th e co 111 (' 11 b () f the Sto 1ll:1 c h s of 1Rill cI i \ ·i d u; d::; (; 1ke n Il\" SIr; 1um fj md in II) ~~) 

\ILTe eXdminl'd. No record of th e ages I)f 11wsr fish \\·a " :1\ ·;lil.lbl e. The re ;:cullS 

; 1["( · pr(H';(;,IlI t'd in Llhle XI. 
Thrt>(· illdi\·iduLils ill the fir;;1 ye;ll· "f life h.l d 1.':11(>11 chil:t1~· Illidge :ll lc! cr:IIII>Ih­

Llf\de ( ,() to HO~(,) . :-\dditioll ;ti ill ·lll,.. indlld(·d hno;w; ln "t;II" I ,Ia~I". 0"; t r ,\L"(>(b , 

,llld fiLIIlWI111lll S algiI('. 
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TABI.E X. Foud urgallisll ls uf 37 Eastcrn "hiter,sh, ] uly-Au);ust, J93.1. Co lum n A- :\ uiliber 
IIf stomachs cOlllainin >:, org;IIl isllls . Co lumn H-Aver<l~e percelltage III a ll s lo lll;)cils. 

Culumn C-Cre:ltcsl perccllt <lgc ill <lily one stomach . • 
A B C 

\\'ater fleas: 	 J)a p/lIIia R 8 100 


Euryccrclls 4 X X 


Lcp/odora 4 -4 100 


Bosmina 
 ] X X 

Cupepods : Cyclo ps 7 X X 


Epischura 1 X X 


Ostracods: Ostracoda 18 X X 

Water mites: Hydracarina 25 X :j 


\flidge larvae: Chironomidae 
 18 6 100 

\IIidge pupae: 14 	 5 70 

4 1 ;) 
Cranelly pupae: Tipu lid<le ]0 


Caddis lan'ae : Trichopt era 4 X X 


Caddis pupae: 4 X X 

:Vl ayRy n ymp hs: Ephemeropt era 12 7 00 

Ants , etc .: 1-1 y menoptera 2 X X 

Clams: Pe lecypoda 1 X X 

Sndils: c,astropoda 18 6 75 

5culpins : Collus sp. 12 J8 95 

llryozo<l Staloblasts 6 X X 
)6 )6 9 ;) Alg<le : 	 ;. ilamentous 

Chara. 14 )0 ;j 

Nos/oc :) 3 70 

Pond weeds : Polamogelolt 2 X X 

T.\I3LI': XI. F uud orga ni sms oi 18 Eastern \\'hitet',sh , 5eptclllbel'-Ocwher, )02\). Culul"n .-\ ­
",'umber oi ~toll1achs cont<lining- org<lnisl11s. Column B- A\'eragc pcrccnragc in ;111 
stomachs. Co lumn C-Grcatest percen tage in anyone stomach. 

A B C 

()O\\'ater Re<ls : Euryccrcus 13 21 
Lcp/odora 4 X ;j 

:) X XOstr~cods : Ostracou a 
13 20\\"at er mites: 1J) dracar ina 3 
13 41 D.j:\1 iu ge larvae: Chironoilliciae 

:\1 idge pupae: 3 X X 

.\laI AI I1\l1lph s : Eph ClIl croptera 2 4 7;-) 

lJt her insect remains 2 X X 
.) .)UCl::tms: 5phJcr idae 14 

lln ozoa 5 t atobi.lst 5 2 X X 

.\l gae : Filamentous 2 X 10 

Nos/oc 2 X X 

II igh er phlll S . Seeds X X 
01 her SpC l'IllJtoph \'Ie 8 '* X 	 X 

·r_urC ll l:l ins 	 12 2 

TIH(, I:' speci mens In t he seco nd year had t <l kell chielly filamvntous d l;...: .ll-: 
I(il l(;') ~ llld sn'lils ( up to i 5S() . Other items \\'ere waler fl edC', COlwporiS. ()"lr.l ­

coci !5, \I:ll er mil es, mi dg-e !an'ae , <1nd a lgae, including Chara. 
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T\\,pnty-si" indi"idu:1ls in (he third year contained .:l RreJ.t v<1riety of orgJ.n­
isms. The nw,;t i rn pOrlJ.n t m<1 teri31s were \1':1 ter fleas, copepods, aquatic insect 
lan' ;le. ';ill<111 fi sh , fil:lnH'lltolis :dR<1e ;lnd Cham. 

Thc food of fiH fish in the fourth ),C:1r consisted of aqu3tic insect larvae, 
sm;lll fish :1nd alg<1e for the most part. 

AGE, GRO\\'TII, Sr.·\ \YNING 

The sGl le method of computing the J.ge and the length at the end of each 
winter of life has been used, practically as described by Van Oosten (Life history 
oj the lake herring [Leucichthys artedi Le Sueur] of lake Huron as revealed by its 
scales, wilh a critiql/e oj the scale method. Bull. U.s. Bur. Fish., vol. XLIV, Doc. 
110. 10:;3, 1929) . 

The "'i n (er check in gro\\,th shows itself as a succession of less distinct and 
Tlluch hroken, closely applied circuli. The length of an individual at the end of 
e;tch successive year is c3lculated according to the following formula: 

Length of scale at end of year X = Length of fish at end of year X 

Total length of scale Length of fish at time of capture 

The length of the scale at any selected t ime was measured from the centre of 
the foc us :1 nteriorly. The results produced by this method are open to criticism 
for the reaso n that they e"hibit the effect described by Van Oosten (1929, loco cit.) 
as "Lee's phenomenon". This shows itself in table XII as a decrease in the 
;l"erJ.~e calculated length in the early yeJ.rs of life as the fish increase in age, and 
an increase in cJ.lcuiated length in the later years with increasing age. 

The age of a fish in its first yeJ.r, the scales of \\'hich do not sho\\- a \,-inter 
check, is rppl'esellted by the numeral I, that of one in the second year by II, and 
so on. 

Table XII shO\\'s the ;:t\'erJ.ge stJ.ndard length at the end of each year of life 
for each yeJ.r class. The last value in each horizontal row represents the actual 

T~[lLC Xl L Sta ndard length attained by the ,'arious year classes of Eastern whitefish at the 
end of each year of life. 

Ye<lr Age Average calculated standard lengt h 
c!:los g roup in mill. atrained at end of each year 

11 III 1\' V \'l VII Individuals 

1929. \ ' 11 ]19 20.) 2G8 312 3-17 373 (383) 

] 930 , . VI 10.:; 172 238 293 32.:; l342) 1 

1931, V 113 232 279 308 (32 1) 1 
1932 , 1\' IH 192 2;)'* (283) 2 

1933, III 132 228 (2G2) 28 

193-1.. II 141 (200) 7 
1935 ... I (130) 4 

\\ 'eighled 
3\eragc. 131 224 259 30'* 33G 373 

The lI gures in brJckets represent thc length in lile yeJr of caplUJ'c-i,e. only J partial year's 
growth. 
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sLllHJard kllgth at the time of GJpture. The year class ,\,as determined oy 
reckoning oack frolll the year of c;tpture, J.ccording to the number of "inter 
checks. Each vertical column contains the aver<lge st andard lengths of fish of 
<:qual age , " 'hile the horizontal rO\l's show the ye~Hly increase in length for each 
age group , In determining the averages for the \\h o le samr>Ir:>, th e indi\idual 
averages were \\'eighted to (he number of indi"idual s represented, so thal the 
last horizontal ro\\' contains the true average standard lengths a.t the end of eZlch 
year of life. 

The data are presented graphically in figure 12. The portion at the end of 
each curve indicated by a broken line represents the gro\nh from the previous 
spring to the time of capture, and hence cannot oe considered as a full year's 
grO\\,th . Up to the end of the third year of life this curve of average values can 
be considered as f;}irly accurate, since up to this point the size of the samples 

Yl 30 f------+-­ -

~ K 

~ 
K 
~ 20 f-­- - --j--­

\j 

-- - -~ 
./ 

OL--------/L--------/~/------~#~/--------/~V~------7V~------~V/7-----~V/~/ 

A6£ IN YEARS JLMcll<gh 36 

fiGURE 12. Rates of growth of the age classes of the Eastern \\'hit efish in Obn~gdn lake, 

remai ns reb tively large. F rom here on, hO\\'e"er, the sign ificallce of each poi n t 
decreases, due to the smail number of fish which were in their fourth year or 
older. It is eyident that the aYerage yearly increment in length of the Eastern 
\\'hitefish in Okanagan lake decreases as the fish increases in age. 

Th e only record ;n·aibble as to the spawning ha.bits of the Eastern \\hitefish 
in Okanagan lake is founu in reports of 1\1r. Gartrell, fisheri es in spector. On 
December 13, 1928, he reported that specimens captured would not ha\'e been 
ready for spa\\ning for a.ppro~imately two ,,'eeks, \\'hile on December 31 he stated 
that most of the fish in recent catches had spawned. 
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' ·ARI.-\I31LlTY OF I :\ DI\'ID G,\L CtJ.·\}{.\ CTE RS 

The methods of l'~;\mination h:1\'e been described. As this \\'ork \\'as done 
on rornLJiill preseryed specimells, it \I'as thought adyisable to compare only 
cluractl'f':O ',hich could not be altered by shrillk::lgc or loss of normal shape. 

Th e results of the counts mad e from the OkJ,n agan specimens are summar­
ized in table XIII. When these are comp:1red \\ith counts made on fish from 
lakes of :\Ianitolxl, Ontario, and the eastern states, it is found that in all cases 
the resul ts are closely comparable. I t must be concluded that the Okanagan 
population is not sig nificantly modified \I'ith respect to any character examined.· 

T..uILE XIII. Vari ..bilit)' in individual characters of the Eastern whitefish in Okanagan lake. 

"lost frequent No. of 

Fin ['''1'5 l\'linimum J\laximum value individuals 

Oors..1 10 12 11 43 
An.. 1 9 13 11 41 
PeclOral 15 17 16 40 
Pch-ic 10 12 11 41 

Sca le counts 
In IClte ral line 70 85 77 40 
I n row above Ia (era I line 62 8-1 77 38 
Rows above latera l line 10 11 10 41 
Ro\\'s below lateral line 

-frol11 peh' ic , S 9 9 42 
-from anal 8 9 8 40 

Gill rakers 
Short arm 10 12 11 43 
Long arm 15 20 18 43 
T ota l 26 31 29 43 

Branchiostegals 8 10 9 37 
Vertebrae 56 60 58 42 

ROCKY MOUNTAIN WHITEFISH PROSOPIUM WILLIAMSONI (GIRARD) 

During his esperiments, Straumfjord found the 31-inch stretched mesh to 
be the most suitable size for the capture of adult Eastern whitefish. Having 
obl::lined this informat ion, he used this type of net excl usively until operations 
ce::lsed. F or the entire period, the catch of Rocky :'-1ountain whitefish amounted 
to only nine fish in Okan::lgan lake. This migh t be interpreted in various ways: 
(1) that these fish inhabit waters of a different depth from those frequented by 
the Eastern whitefish; (2) that they do not normally feed on the bottom, thus 
in habi ti ng \\'aters above the level of the nets; (3) that the numbers of the species 
presen t in the lake were relatively small; or (4) that the species seldom reached a 
size su ffici ently large to allow it to become caught in the nets. The last explan­
ation would seem to be the proper one since the results of the 1935 survey seem 
to show that the habitats of the two species overlap to some degree, that they 
both feed to a great extent on bottom org-an isms, and that the numbers of each, 
taking the total catch as a criterion, are fa irly close to being equal, whereas the 
data shol\' th at the Rocky l\Tountain whitefi sh does not reach as great a length 
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as the Eastern whitefish. Table IX shows the catches of Rocky ;Vlountain 
whitefish in each lake as compared with the figures for the eastern species. 

The fish taken in 1935 consisted of 35 obtained in the gill nets and 6 in a 
small-meshed seine. 

FOOD 

The organisms identified in the contents of 40 stomachs of fish taken in 
Okanagan and \.\loods lakes are given in table XIV. 

The food of three individuals of the first year taken in the mouth of Trout 
creek consisted chiefly of aquatic insect larvae, water fleas and copepods, while 
the food of another individual, also in the first year and captured off the mouth 
of Mission creek, consisted of the water flea, Daphnia, only. 

The food of the fourteeen individuals of the second year was comprised 
chieRy of water fleas, copepods, and aquatic insect larvae, but t\\'O indi"iduals 
had fed largely upon terrestrial beetles. 

TABLE XIV. Food organisms of 36 Rocky Mountain whitefish. Column A-Number of 
stomachs containing organisms. Column B-Average percentage in all stomachs. 
Column C-Greatest percentage in anyone stomach. 

ABC 

Water fleas: Daphnia 31 G3 100 
Sea pholeberis 4 X X 
Alona 2 X X 
Leptodora X X 
Diaphanosoma 4 X 20 

\\"ater mites: Hydracar ina 2 X X 
Shrimps: Amphipoda 1 X X 
l\J idge larvae: Chironomidae G X 5 
Midge pupae: 28 5 60 
Caddis larvae : Trichoptera 6 4 90 
Caddis pupae: 8 3 25 
CraneR), pupae: Tipulidae 7 3 25 
Blackfly lar \' ae : Simuliidae 5 X 5 
Flies: Empididae 2 X X 
Mayfly nymphs: Ephemeroptera 12 8 70 
StoneRy nymphs: Plecoptera 3 X 80 
Beetles: Dytiscidae 2 X 45 

Carabidae 2 X 50 

Sixteen specimens oi the third year had also eaten largely of wa ter fleas and 
copepods with considerable amounts of aquatic insect larvae in addition. 

Two individuals of the fourth year had taken Daphnia and aquatic insect 
larvae. 

The older specimens appear to depend upon water fleas and copepods for 
their main food supply a nd Daphnia is undoubtedly the most important organism, 
forming approximately two-thirds in volume of all the food taken. The remainder 
is made up almost exclusively of aquatic insect material obtained from the lake 
bottom . 
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:\CE, (;RO\\TII\'\l) ~l' , \\\"~I'\C 

The ngc uf l';lch fish lidS (Il,tl'rlllilll'd by tlw 5cale 111ellwd , ~11l(J the It:IJ:::th dl 

lhl' t'llcJ of l '. ICI! lI ' il\fer of life by the ll1l'thod dt'scrillt'd pn': I'iol!:, k, The resu lt s 
dr(' PIT",('IIIl'd ill ul)le X\', IIhi,.'1! corrl'sponci:-; in form to [;I h lc XII. Th e cb LJ. 
for the 1.11'0 imli\'idl1 :!ls from "'(lods bkc .Ire lIol included, 

The cun'c ill fi g ure 13 represents the \Yt'igi1ted a\Tr:lgcs, alld consequently 
shulls the a\, l'r ~lge sLan da rd length J.t lhe end of c:1 ch Y(,:1r of life for the \I'hole 
sample, \Yith ir, for purposes of comparison, is g il'en a s imil :lr cun'e for th,e 
r ;l~lern \Yhitcrl~h, 

The decreJ s ing s lope o[ the cUrI'e for the Rocky :'IIoun lain \\'hitefi sh shows 
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AGE IN YEAQS JL McHugh 'x 

FIGl'RE U, 1~ ,lI cS of groll t h of thc Eastern <till! Rock y :-Il o llnl"in IIhite fishes in Obll<lg:lI: lake, 

'1 ..lfll.l: X\ ', Stc111<iarJ length al("ined by the \'Jrious year classes of r~ ocky :\[ oLJnt<lin \\'hi lefish 
;1\ the end o f eac h year of life, Th e (Igures ill brackets represcnt th e Icn ~ lh in the "ea r of 
(;I plme- i.e , only a pMlial year'sgrO\\lh , 

l'C'"' :\~e :\,'crage C<l\culalcd 518mbI'd length '\0, of 

cl" ss group in 111m, a ttaine d <if I he eml of y C:1r indi,id uals 

II III IV \' 

19:31 V 113 193 2,i,j 282 1 29~ ) 

1932 IV 0 
1933 III 114 191 (218) Hi 
F)34 II 119 (IGG) ll~ 

10:3:i I (GO) -1 

\\ 'eigll1ed 
en erage llG 191 2':>':> 282 
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Ihal Ihe averJge yearly illcremrlll in le ng lh decreases as the age of the fi sh 
iilcrea~es, The curves for th e tll'O species are si milar in slope iJut il can I)e see ll 
Ih:lL til(' eastern speci('s grows more rapidly in its firs t year and mainta ins il:; 
"lIpe riorily in len gl h (hroughout lire, It also appears that the Rocky \[ounla ill 
\\ ilil l'fish h~IS a shorter span of life, alt hough lhi s has not been definitely prO\ 'ed, 

Spa\\'ning is said to t a ke place in Kovember but no exact information is 
,,\'ai iJble. 

\'ARJADlLlTY or I!\DIVIDUAL CHARACTERS 

Published morphological records of the Rocky :'IIountain whitefish indi cate 
a considerable degree of variation in the various meristic characters, Table X\-r 
is a su mmary of counts made in this invest iga tion, Two of the individuals \\'e re 
take n in \Voods lake, and the remainder in Okanaga n lake. These results appear 
to li e \\' ilhin the range covered hy the same species in other localities, and thus 
lhe Okanagall lake popubtion exhibits no significant differences with respect to 
I he characters examined, 

TABLE X\ '1. \';Hi"bil it y o f indi \' idua l characters o f the Rocb' :\[oun tain \\'hilelish in 
Okanagan lake, 

:\[ost frequent :\0, of 
:\[inimu1l1 :\la~iI11um \'alue indi\'iduals 

Fin rays 
Dorsal 11 H 12 19 
Anal 10 12 11 19 
Pectoral IG 19 18 19 
Pelvic 10 12 11 18 

Sca le counts 
In laterallille 7;) 89 82 Hl 
In row above lateral line 73 89 81 Hl 
Rows above la teral line 9 10 9 19 
Rows below lateral line 

-from pelvic S 9 S 18 
- from anal 7 8 S 17 

G ill ra kers 
Short arm G 11 \) l(l 

Long arm 11 15 ]3 ](l 

Total 17 2.:i 22 19 
Ura nchioslegals 
Vertebrae 

7 
;)(j 

9 
GO 

S 
:,8 

l (l 

JO 

DEPTH RANGE 

:\11 Straumfjord's catches "ere made in the 31-inch mesh, and th erefore the 
depths gi~'e n refer in the main to fi sh of a certain size range. He gives rhe ~l\'erage 
weight of the Eastern \\'hitefi sh ca ught in this mesh as one pound, In Okan~g~n 
hke during September, October, ::lnd November, H129, ::lll catches \\' ere m,1cie :It 

(11 ' l1ths from ]0 to 150 feet (3 to ~6 m, ) , In Dog , YasE'aU:-':, and Osoyoos lake~ ill 
:\o\'em))er, H)29, the Eastern \\'hitefish \\'ere taken from ~ lo ~O feet (lto 12 m,), 
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Eastern whitefish in OblLlg;lll Like during July ~nd August, 1935, were 
captured at depths ranging frol11 20 to 138 feet (6 to 42 m,) , A complete series of 
setti ngs a tall drpths was made across I he lake from Obnaga n 1\1 ission, the 
deepest set being greater than 138 feet (42 m,), but::lt this depth no whitefish were 
taken, 

The depths at which Rocky ;\Iountain whitefish \I ere taken ranged from the 
shallo\\' \I'aters of Trout and :\lission creeks to a depth of 50 feet (15 m,). This 
last \I'as lhe greatest depth at \\'hich this species was found. 

SUMMARY AND CONCLUSION 

Two species of whitefish are known to exist in lakes of the Okanagan valley. 
The Rocky l\ Ioun tai n ",hi tefish, Prosopium willia111 so 17 i , is the na tive species, and 
the Eastern \\hitefish, Corego/llls clupeaJormis, an introduced species. 

Commercial fishing of either of the species is unprofitable. 
The food of the Eastern whitefish in Okanagan lake seems to exhibit a con­

siderable seasonal varia tion. During the period July to August plant material 
formed the greatest bulk of the stomach contents. Next in order of quantity 
were small fish, C1adocera and insect material. In September and October insect 
food predominated, followed by C1adocera and Pelecypoda. The most important 
food of the Rocky :\'fountain \\'hitefish for Lhe July-August period was the clado­
cera n, Do phnia, and the remainder consisted of insect material. 

The annual increment in the length of each species decreases with increasing 
age. The Eastern \\'hitefish grow faster than the native whitefish and attain a 
grea ter size. 

The two species can be distinguished readily from each other by the differ­
ence in the number of gill rakers. The Eastern whitefish has consistently a larger 
number of gill rakers than the Rocky Mountain whitefish. The rays in the 
pectoral fin and the branchiostegals also differ on the average, but since there is 
an overlapping of the values in both cases, ~hese characters cannot be used alone 
to differentia te bet\\'een the two species. 

Both species are found on or near the bottom after the first few months of 
life. The native whitefish apparently inhabits shallower waters than the Eastern 
\\hitefi sh, <l lthough the ranges of the t\\·o overlap to some extent. 

As far as can be ascertained, the Eastern whitefish spawns in the latter part 
of December and the Rocky l\Iountain whitefish in late autumn. 
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