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Tl\ITRODUCTION

lffhen the fisheries resources of a certain body of water are expJ-oitedtoo much and the industry after reaching its maximum begins to decrease itis necessary to make detailed, investigaiions in order to find means for pro-
serving the industry and keeping it in a healthy condition. The main próblemof such investigations is to determine thôse spàcific conditions under whichproductiveness on one side and resisting forces on the other keep the fishpopulation in balance.

The total quantity of commercial- fishes of a lake we can dj-vide into
two- lar-ge groups: (a) f ishes which have reached. commerciaL size, an¿ (b)
fishes less than this size. It is not sufficient to invostigate:only in-dividuars of the first group, i.ê.¡ adurt commercial fishes,1nu totul
amount of these being dependent very often not so much on the intensity offishing and over-risñing, as on the regularity and constancy with whichtheir numbers are augmen{ed eveïy year by individuaLs from ihe second group.
l$ her-er. the main problem of the investigations is the study of tho condi-tÍons whích.regulate the total amount or young fishes. Two factors are at
work here,. (r) quantity of ferbirized eggä, uña (e) tire nortality of eggs
and fry. lt is very easy to understan¿-inät the intensity of riihing ñã.
no inf l-uencQ on the second f actor, i. o., on mortal-ity of f erbil-ized eggs
and f ry, and can only cause a decrease in quantity oi the egg.s.

studying the reasons of abnormal-ry low production of young f is\ q¡e
cannot always connect this phenomenon with pãor spawr:ing, úut ùe musi l-ookfor the cause in a great mortatity of very yorrrg i"y. Íi .""*" to theauthor that one of the causes of great mortäritf, is'a l-ack of food, mainlyprankton organisms. As a rule, the development of pJ-ankton, especial-ryoarly in the spring, is periodicaj, u.rrå :-r these sud.den developments ofplanlrton do not take pJ-ace until some time after the f ry have hatched theresul-t may be r y"*y poor crop of f ry, and aft er a certaín number of yearsthe catch of fish wil1 be ue"y poor. On the other ha:nd, if there is a
Y""y.pLentiful crop of plankton at the right time, the fatc\ despite in-tensi-ve f ishing, may be very good. rt seems to the author that this ís acause of puzzling periodical increase ard decrease in catshes.

The above considerati.ons apply very well- to the vhitef ish industryin the large l-akes of western Cànad.a. Theref ore we must investigate everyphase of devel-opment of whitefish, ánd especially thoso speciiic condi-tions under which the fry hatch and li,ro.' Ar-tificiar proiag"tio" 
""ahatchery work cannot be based only on a large quantity or'iítroáuceo trybut must bo in accordance with those hydrolðgiðaI and'hydrobiological con-ditions. rn this way tens and hundreds of mittions of fry vrould'u"--t.pt--

from perishing. Only thus can hatchery work give good results.
Recently rnany investigators have found that the catches of adult fishcontinue to diminish in spite of increased íntroduction of fry, and. as aresult have criticized strongly the practice of fish-culture Ín general-

and have concluded that it is useless to buitd new hatcheries when u¡e can-not see any results.
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Arthough absolutely in disagreement with this opinion, the author,
however, thinks that the hatchery work wil-l be usefuL only ín the eventof all- conclitions beíng favorabl-e for planting f ry. The main t):ing inwhitefish propagation in big l-akes is to find the time and prace forplanting fry most favorably. Hatchery problems not only consist of ar.bíf-icial ferbilization and hatching of the fry, but also tire protection ofthis fry from unfavorable natural conditionl, othenn¡ise the resuLt wí11be only an increase of mortality of the fishäs of the second group, i¿/ê.rfishes Less than commercial síze.

Therefore, an examinatj.on of hydrological and hydrobiological condi-tions, rates of grovrüh and food of fry should be a first consideration.

,.r. 
,.,,, 

1 1 ,:::,.:..i',.: .i1uring the
Boarcl of Canada to which

The author also d.esires to express his sincere thanks to Mr. J. A.Rodd, superintendent of Fish-cultuie, and trfr, G. Butler, superintend.entof Lake \'trinnipogosis Hatchery, f or tleir kind assiåtance and many hetpf ul
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Thanks are aLso d.ue to I\{r. F. Neave and al-L other members of theparbies for generous assistance and co-operation.
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years 1926-1929 at the request of the Biological
the author woul_d. like to express his thanks.



f'.î
ít- 3-

PHYSÏOGRAPTTY OF T}TE LAKES

fn order that the distribution of whitefish and its food in the vari-ous
lakes examined may be fully understood it is necessary to give a short des-cription of the physiography of these lakes.

Irg.kg_trTinnipee. ( pH T.T - 8.4)

Lake ltlinnipeg is the largest and, f rom the standpoint of f isherieg, the
most imporxan| lake in western Canada¡ It is e8o milãs in 1ength and tiie ''greatost width is f0 rniÌes. Tho area'i" app"o*imately 9,460 ,f,uur" *iJes.
A large number of important rivers flow intã late winnipLg, the principal '

being: Great Saskatchowan River r¡¡ith it s drainag ø á.rea oi,'ro". itran rõ0, ooo
square miles, Wínnipeg River with !1,lOO square miles, Red River *iir, n:6,347
:qu3"9.miles, and Dauphin River. Numerous smalIer, but stiIl large, rive'iãincluding the Berens, pigeon, Mahigot agan, Brokenhäad and o,r,hers, 

"ai"o 
con-tribute to Lake Ìliinnipeg- ¿ff theJe immense rivers running into Lake lllin-

nipeg empty bv ol9 outlet, the Nerson River, which has a drainage area of
appr:oximately half a mi11i0n square mil-es and flo*s into the soùthwest endof Hudson Bay..

Lake Tilinnipeg lies on the boundary of the Archaen and PaLaezoic depo.sits.
The easter:n shores are composed of g"or.ite with many rapid .t""J-.-i"äãi;;t""t
from the eastern forested area, The western shores on the other hand'aro-built of Pal-aezoic Limestones and dolomítes, with a few rarge comparativoly
alkal-ine tríbutaries f rom the west ern plains¡ Tttith this is*assocLated an
i'mporbant dÍf f "l9ltu in hydrogen-ion concent rat.ion, which is of importancein connection with whitefÍsn a:.stribution and of sòme significanco'in connec-tion with other aquatic fauna and., flora, with the exception of Saskatchåïi¡an
Ríver whor:e pH is somewhat lower than ii Lake rillinnipeg proper..

This lake is readily divisibre into two porbi*p rrom the standpoint of
f isheries. The shallow southorn erd(avera¿; ä;p¿;'6å i";h, i--i"-;hilt-ill""..pickerol anc sucker are the dominant speciès of fish, and t'he rieepgr *åre ',
exüonsive norbhern-por-tion, with average depth g - 9,8 f athoms, in'which
whitef ish are abundant and'in which laige in¿ir:.¿,rulã of :-ate'trori'(¿ 

"ü-Yomer namavc-gsh) are occasionally caugh{. The essential differences be-
tween these two parts are those of temperature, dissolved oxygen, có*poåitio4of the bottom and distribution of whitef ish rob¿. ' Lake 1tlinniieg'is a"shal-tôw"lake with a flat rnuddy bottom which supports an âxtre*e1y ricii Fuun., i;;;;; t"

larvaer_molIusks and amphipods being tL; dominant forrns." In this *.y it :-,admirably suited f or whitef i.sh culture. 
.

C_haracter of Ïtlater.

The average salinity for the whoLe of Lake Vrlinnipeg i,s qpproximately
220 parl,s per million or O!22/., It is interesting for ão*pa"i.on to ,otäthat in ocean it is 3f/" ana in'cerbain a1kaline tãtes of Sàs'tatcheuran, 'rl%.

rn diff erent parbs of the rake, the sar.inity is not the s4r4e.._ The,
f.reshest water is distributed along the easterp, shore.duo to the infLuenceof tributaries f lowing f rom the grãnite pIat""* 'lf¡"g-trr;-"¿;;";;-;;;;;.
the sources of such water ale coñparatiuãry .*ati *nJ t"ire ioiai:rãiiJr'I"
somo pl aces reach even 0.056/.. : 

, I .. , iri
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of anarS¡ses of water f'ron take [rtnnípeg and certain of ite tri-al.so f ronr the Nerson River in parts pei nil.lion ars given bolow,

IÁÐI,E I.
of water f rom Lake lvrn_1i¡ec and cerüain connocting vatcrc( ¡y or, paut Hiebart, uni;;";i;y of Manitoba)

J

I

t,
ll

\j
iril
l,

I

I

-ì

I,ocalit5 date
TotaI
spLÍdr

Min-
eral
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anic col c1 Ca Mg so+

Ntt*.3
Fe

Red River near
Lockport,

Mouth of Rsd
River,

'12.vi.28

L4. vi. 28
I fcelandic RÍvor, I?.Vi.A8
i Trav'erso Bay, . 4. vii. 2g
ïttinnipeg Beach, Ij.vi,28
2 mÍIee east off

Drunken pt. 15.vti.ZB
Middl e of Sout.lr

ern portÍon
1.1 rnt. 15. viÍ, 28

MÍddle of South-
ern Portion

Surface, lj.vfi.28
Black River, 14.vÍi.29
Bloodvein

RÍvei, Z8rvii.28
George id, !.viíi,28
Pigoon Bay,

Surf ace, 16, viií. 28
Pigeon Bay,

Bottorn, 16. ùiii. Zg
Plgeon River, 15.vtii.28
Eagle ld, 1J..viii"ì.fl9.
Berens Iì:ivor, 12. viii.28
Saskatchewan tLlver,
near The pas, 30.viii,28

Saskatchewan River,
Grand Fapid s, l1_. viii, 28

Kettle Bivor, 2. ix, p8
Nelson RÍver. near
Kettle Rapiåe, l, ix.28

Cedar Lake ix,Z8
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160
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I42
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1
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I
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2. l0

13,7
2:10

13,0

13.8'6,8+

1r,5

.08'

,16
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Profsssor B. C. l[allace)(by courteey of

Red River at Rivgr. park. l{an.

s102 Reo3 oo3 so+ cL
TotaÌ Euspended
eolide nait årCa NaMg
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x
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x
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20.8 3.8
Ll; l 6:-t
2L.6 22.8

14. B

23.0
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16.6
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3.6
,0.2
0,8

L7,2

4',1,9 30.3
54.5 25.3
68.3 30.665.2 26.4
7 6.1 2'l .g62.0 38, B

63.1
65.0
69. r
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67 ,5
80. o

32.7
22,'.|
29;4
29.5
31.6
40.3

12.2 O.5
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65.5 tt.g
80. I 10;g
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110. 4 44.7 19.0
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166.9 130.1 33.2
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328,8 L42.6
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5îÐ;O 35.9
56L.O 25,8

Red River t SeLkirk

Red River at itg $outh Mayr.
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Col or and f1fiht=pg*gljæ.
The color of the water in i;he southern portion of Lake llliinnipee is dírtv

from the large amount of smaLL particles of inud which are brought- iñ by the -

Red River ("T[innipeg" is Indian for "lfuddy water"). But furthãr northward
this mud is slot'¡fy precipitatgd, the coLor begins to be moro greenish-brot'¡n
(influonce of numerous diatonÅ as Asterùqnellã formosa, Stephãnodi,scus niag-
awe, etc.) and at rast in the noffit@d.
the water is so clear that it appears greeni The clearest r,¡ater ís in the
deepest pl-aces and in well protectod bays (Limestone Bay and others). Tn
nany bays near the mouths of eastern tributaries (Pígoon, Berens, Black, .lt{an-igotagan, etc. ) tho water has a rodd.ish-brown color s.s a-rosult ;f tne iir-
fluonce of. many peaty bogs situated along the ehores of these ríversj

The color of tho water depends on the penetration of the lfght or t'rans-
parency, wÌ:ich has an imporbanb influence on aquatic inhabitants,. especially
plankton vegetation, those primarv olenents of productivity of'the lakes.
In eonnoction with this we find in many well protected bays extremely rich
phyto- and zooplanlrton, a richer bottom fauna and as a result a more abi¡ndant
ichthyofauna than in the open lake. From the same point of view üre can say
that the northern parb of Lake TIinnípeg is rnoro productive than tho southern
part,

Seichi disk.

Traverse Bay -.---
Middle of Southern Portion ------ ];j0 mt;
Narrow place near C,ul1 Harbor
Northern Portíoir --- 1.'1.5 mt,
Northern Portíon in Asterdonella f ields I.50 nrt/ò

Pigeon Bay ---r.- ---- 1,I5 rfr.

HYÐRoqEN rON. gO\TCEJNTT:R¡lIorüs iN. t,qls wr.NNrpnc

28
28
2B
2B

28

28
28
2B
28
28

28

2sl,tl
27 I

:]J

pH 1 oc ality to dat e pH loc ality to
_.-*'-".

12. vii.
24. vii.
25,vii-.
2f . vil.

28. vii,
28. vii.
ö. v].]-X.

I'l . vlf,]..
]4. viii.
14. viii.

!. viii.

28. vi.
2l,vj-.

2l,ví¿
12. vi.

8.4
8,2
I,25
8.3 "

8.5
B.z
8,2
8.2
7.9
8.3

8.0

8.2

'l .9
8.2

8.0

Mouth of Red River 
I

lltfinnipeg Beach 
IGinli 
I

Riverton Bay ( Riv. 
I

Mouth of fcelandic I

Gimti ( cimri {

2 milos east off 
I4nÍres , rt " I

Traverse Bay I
Middle of Southern 

IParb I

$ mile west off Mout
at B1ack River 

I

2 miles off B1ack 
I

FLiyer, Surface 
Irr rr tt mt. depth i

4 mÍles off Black Rl
Surface i

:l_'jlil__l I

t7 .2
l.6"5
15,2
16.1
u.0
17. I
L7.9
18. 0
19.0

24,5.
h
22.0

23.0
18

24.O
16" 0

14. vi. 28
16. vi. 28
17. ví. 2B
17. vi. 28
18. vÍ.28
4. vii. 28
4. vii. 28
4. vii. 28

J. vii. 28

11. vii. 28

14. vii. 28

l-4, vii. 28
14. vii. 28

14. vii.28
14.vii.28

6.8
8,0
B.o
8.0
7,6

7,2
B.o
7.4
'l .+
7:5

1:9

7;5
7:1

B;O
6.5

Black Rivor
Grindstone Pü.
Mathesson id.
IllhÍt eway Pt.
$ milo off mouth
at Bloodvein P,.

Bloodveín Rivor
Ir,iouth of Pigeon
Pigeon Riúer
Berens River
Mouth of Borens

Pigeon Bay

I\{a^nigotagan R
Winnipegow R

Winnipeg River
ItlhÍt eshell R

22.0
u.0
20.r
19: a

20.0
23,0
20.I
24.5
23.0
23,0

t9t o

19;z
rT 9

L6.4
18.0
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As a result of the north and south direction in which tatélifiiinnipeg lies,difforent parts of it have different temperaturos for about half the yuãr.
At the tine when the southern portion of the lake is free frorn ice, usuallyat the old of May, the northern portion stfl.l contains pleyrty of fioatirrg i.e,
yhich is brought f rom the northern shore by the cotd ':Hùdroni " Bay" wind. '
While in the southern portion the temperature of tho water is. running up and
many signs of a "hydrobiotogical spri.ng" appear cerüaínr,l ejgi, plankãon'orgarþ
isns, along the nort'hern shore the lal<e is covored by fle *a'tirur" is etiil
-1 I'hrdrobiological wírit err'. Besldes the dif f erence in Iatitud,e, the distrLbution of heat is largely influeirced by the difforence ínrdepth'of these twoporüíons. The shÉ¡llow southern port:i--on heats more quickly in spring and
grows cold. more quickly Ín autumn, than tho deep northern portión, The firstÍce appears always Ín the shalLower bays of the. southern pãrtion. The 1ake
fleezes usually Ín the middle of llovember, oeveral days aiter the appearancêof the f irst ice in shallow bays¡:,'The thicknees of the ics in cold winters
reaches !,2J mt,, The-freezing poùnt of water in Lake llfinnipeg will be be-
tween -9r1o c to -0.3oc., depending on sarinity. The highert-te*p""ature
observed near the surface was 28¡90C (3f.vii.28)*e+r
The following graph ehows the ave-rage daily eu¡face temperatures baÊed on
three readíngs per d,iem, at I a¡nf , 

--noon, 
ana 8.p.m. during the sunmer.

Ae a result of shaj.low water aüd úûrburence the ihe¡rnoclonã ai"appears earlyin summer and- even in the deeper:places we cannot fÍnd any big diffêrence
between températures at tUe suiface and at the bottom.

The f olI'òwing table shon¡s tho distribution of temperatures and dis-
solved oxygen in parts per million Ín Lake ïIínnipeg.

TA3¡E.JIT.

1

3
5
7

9
I
3
5
1I

n

I
3
5
7

9
11
13
L5
174l

Between Ber-
ense id. and
Berense Bank
10. viii.2f

1 P.m.
toc 02

r7.+
r7.2
L7
L6.4
16.3
15,g
L5.5

'i:'

1o;6
10;6
Lor 6

10.6
10.6
10.6
10;6

'i.u

It{iddl e of
Sout hern
Portion
4. viÍ, 28

toc' 02

Black River
Drunken Pt.

12. vii, 28

5 F.m:

toc 02

Georges id,
II. viii.28

3 p.m,

toc c2

Georges id.
?. viíi.28

9 P'm.

toc 02

Marrow
placo

toc o2

23,8 10,3
20:+ r0.r
rg.6 10. o
L7,2
16. B

L6.4
16.2tl:o nl:t

18.5 ro.5
18.4 Lo,5
18,0
1?. I
17. B

17. B

17. B 10..g
]-'l .'l
t7,.7
I7 .',| 11.0

18,8 9.5
18.O 9,5
r7 .6 .g,g

Yl.2 :-
13.3 r0.0
13.0
13. 0
12.5 i_0. r

L5.5 10.0
t5,6 --
16.0
16.4
16.0.
16.0
16, o

:: ::

-0.r 25,6
+0.5 25.0

-- 24.20

-:.
+ 2, OqL4. O
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The çarbon-dioxide content of the water of Lake Vtlinnipeg and certaineastern tributaries is nearry constant, and varies between å¡ãut r.o and r.rpor mil-Iion.

During the work two deep sea reversing termometers ,,lrfegretii and zambra,,were used. Doterminatíons of oxygen were made by iVinkleg, s metliod and ofcarbon dioxide by the stanctard me{trod of tit"rtiån *lî; *" Tourr* carbonatesolution and phenolphtalein as indicator. ¡eterminaii-å"?z* ãa"¡o, dioxidewere made by lrfiss B. Sharman in Ij2B.

Agfslnå-g _or_win¿-n¿ waves.

rn tho southern portion u¡e can remark only a very weak current from southto north, it is mixed water f rom Red and üinnipug Rirrår., 
---rl.ri" 

scarcely per-ceptibre current becomes quito strons in the ;;;;.*; ;;;; ll,riüuoury pt. reach-ing in o]aces ] mires per hour. Anoi'her strong curront can be observed. nearNonvay House at tho beginning of flre lrlelson niu"r.
During norühern 

11inds, particularly in autumn, the Levet of the south-ern portion of the lake rises 2 meters, as a fesult of influx from the ex-tensive northern part to the southern þart, îhi, 
"",r"rsed current ís somê-times quite considerabLe ín narrow plaães.

' these currents have their effects on the distribution of temperatures,dissoÌvec1 gases and other hydrorogi;;i .;;J;;r, and have an inf r_uenc6 onthe migration of whitefish.

The water level in the north""l f3rt does not change very much, evenduring strong winds. As a result or its meridional sitùation Lake v/innipegis well- open to northern winds, and in é.il;;;" and october is alvrays voryliable to storms. The waves u"u "o short'mJ-rtoep that not onry fishérmenare unabl-e to go out v¡ith their 30-40 feet boats.for severar_ days, but bigsteamers must take shelter in well protected bays.

rn general, stormy weather on Lake I¡¡innipeg has an essenti-al inf luenbeon the rl¡l:.itef ish industry.

Character gff bottom.

'[long the eastern shore of Lake lifinnipeg is a narrow strip of precani..brian plateau running down and forming r.ny ieer. anJ r*åri-iriun¿", aLter-nating with consíderable depths. Not frr i"om the shore this granite pì.at-eau passes under the ordovician limestone, n¡hich runs und.er the water andforms the bed of the lake. Most of the l_ímestone bed is covered. r-'Íth al-luvial materiar-s which may be roughly divided into the following;;;;*ï;"r,gradually intergracling from one tó another:

(1) Soulder areas; This kind of bottom occurs i.n narrow and broken stripsin *t'v-lGîFìFãiluit; ; ;i;;"n.e along the shore and isrands. There arebroken pieces and washed bould.ers of limõstone arong the western shore a:rd.granite rock along the eastern shore. ,T.his. area nover reaches considerabl-edepths and reBresents a comparatively rrJi o.* t" comparison grith the restof the lake.
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(Z) gftei 

"""ug.. Thdse Lie next to the boulder areas descônding deeper
and coverirtg more space than the latter. This kind of bottom is intereãt:.ng
because in many parüs it forms spawning grounds for whitefish and" on it the
v¡hitefish f ry passes its first ar:d most dangerotrs stage of lif e¡ These
areas are composed of difforent sizes of small- stones and gravel. They run
i.n narrory strips along the shore to the depth of 4-j ml.

(3) S""q*q-ugg. These areas aró scattered over many parbs of the 1ake
von¡ often representing continuations of the sand beaches. They usually
run from 0 t'o 2 mt. ofi"en near the mouths of the rivers and. occasionallythey occur in the deeper places clown to 12 mt. this'sand is yelloi,r or
yellovrish gral, the parüicles having a diameter of o.o5 - o.2j mrn., com-
posed of nearly pure silica. The v¡ho1e of these sand. areas foirn a com-.paratívely snall parb of the t¡hole J-ake.

. (+) s¿Iaui¡-.AryaS. These areas of cloposited vegetable matter are al-r,vaysin connection with river mouths or with a breaker zone ancl reach in some
places a depth of 6 mt. Thev are rich in organic stuff, rotten piecos of
vegetation, u¿c.r populated by a great many bottom organisms. Oiten such
bottom alternates with rock and. sand... The total amount of such places
represents a greater part of tho lake than the sand areas.

(!) ltuÈ-¡-gttom area. This area covers the larges'r, portion of the bottom
of Lake lÏinnipeg,. takíng up abou!-f,_fTlgquare miles. Tt is re]atively flat
situated f rom J-6 rrrt. at the deeffÊt*.ffaies. It consistb of soft, u"ry firre
bl-ack or dark grey mud, the particl-es of which measure orool - o.bo¡í mm.,
together lvith a considerable amount of organíc matter f rom cleacl plankton.
In places this mud is mixed with sand and clay.

(6) Clay areqs. Clay bottom occurs ín a few places in the Northern part
of the 1ake a]ways at a con5id.erable depth and in patches of varying rir",
among extensive mud bottom. fn some places clay occurs at a depin of tB mt.

L_AKE ITTNITIPEGOSJ.S_ (pH. 8.4 - S.6).

From the point of view of v'¡hitef ish production, Lake XÏinnipegosis ranks
second in ímportance in the western Canad.ian lakes. ïn the province of 1fan-itoba this lake ranks nexb in size to Läte lVinnipeg. ït is à tu"g" sha]Lowlake with an area,of 21086 square miles, and is ielatively saline as compar-
ed with Lake lirlinnipeg¡ al!hough the aLkãIínity does not approach the 1imitof tol erance of the cortnon fish.

ifre most important u¡hitefish gnounds aro found principal-Iy in the deepornorthern portion of the lake, thus forming an intereãting änatåry rvith thedistribution of the sarne species in Lake'['üinnipeg. In the nortùei.n part ofthe lako from Cormorahd Island to Davrrson Ba¡¡ a common sound.ing is 35 f oet orsliglrbly more. North of T',lhiskey Jack Is]and the l-ake is abouã 60 feet indepth. The southervr portion of the l-ake is very much shallolver, usually
about LJ f eet deep. The conditions in the soutirern part of the lake rpp"u."to be quite definitely unfavorabl-e for v,¡hitefish during the period of warmweather. As a result of the'high temperature, tl're dissolved oxygen contentof the water is very Ïow, and a number of deaá wl:itefish ancl cisco lvere
jgund floating on the surface between the lrleadow Portage and the town ofIl[innipegosis. But in autumn, when the water is coId, ã number of whitef ish
cotrfè f rom deepor places to' spawn near the mouth of Ïilaterhen River.
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Charac-þer of gfateii

There is also a distlnct differenco in the nature and amount of thedissolved salts ín the northern and southern parts of the lake. The waterin tho northern portíon of the lake has about l2OO.parts per million of dis-solved solids, while the wators of tho southoíí--puii rtã"u-ã¡oîi-ore harf thisamount" This is to some extent tho result of the dilution of the solutÍon bythe waters by Mossy River, an important strsam which eropties into tho laks atthe town of ltrinnipegosi-s, dd haá.a drainago arsa of atãut ar0oo-siuã"ãïirã",Tho total sorid content ór tne water of thle river is about JOO parts permillion' There aro num€rous salt springs draining into the Íako.

Analyses of lVater from Lake lJÍinnlpegosis,
and certai.n connecting wators.

. TASLE rV, (uy luiss B. sharman).(in parts per miliion).

TA3I,E V.
(in ;ã;lãTer milrion) .

Lake TJinnipegosis, near Dog fsland, 5.TIf. 28.

colour .'.r.........14 (approx) cr............. .4zT.oTtrrbidityr.... ...... ? (a'pp"o*) So4... .... .l3B.O
Total solidù,... r...L265.00 C02.. .t9¿.0

Ca ....cio.......,. lOT.O Aldalinit1r..... 324.0
{g.....i......... 54.O Si02.....-.¡.rori - 6.0
Na . . ......... .. .. 2,lO.O Fe I AI, o.. .. . 2.3

Si02 Fe Ca Mg other
solids

c1 so+
otal AIkaIi-
So1ids nitv ns

Lake Winnipegosis r22.VI"Z,|
n,sar Snake id. Surfacoo B.B 2.61 46.04 0,65 366.54

I6
168.0 47.35 600, o L4g.g

,e.ko ï,Tinnipegos is, ZZ.VI 
" 27

ilear Snako id. 3 motres 9.0 2,6I 44.8 L66.o 55.5 720. r4g"g I

i

,a.ke Dauphinn 3O.VII.I.Z|
noar the sourco of the

..JeEg.T-&ivet
1.0 3.5 42.0 1.0 !5. 49.3 2Bo.o 139, g



TABI.E rV.

(by Dr. p. G. iii.-cbortr.ín part per rnilliân).
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Locality Dat e Total
Solids

lflnol
ral 9"gu-

äic c03 ,Gl -ca '']"fg

N

?s
xro3 Fe's0¿

Near Snake id..

Near Red, Deer
Pt.

Near SaIt pt.

Betweon Lon$ pt.
¡¿nd Cormorant

id

lr,-ear IDriskey
Jack

Betwoon Fox pt.
and Pemmican

id.

184 g5.4 ].64 52, 5 25.5

224 .8r.6 207 43.2 21.g

464 85r+ 1965 42.0 23.0

25.Y.22

27.ïI.23

27.v.2L

55o

558

6sa

336

336

t92

7O,6

60.6

77Ã

.01: q.1

.ôr¡ LoJt

.01: .16.

tx,.25 708 292 416 g2å 226 46.1 26ú 74,,6 .1 .1¡

rx,28 æ6 254 3ge Bz.g 2OB 47.g 24.00 69.5

rx.2B 6+o 27o 3?o 81.0 zo4 48.6 26.o TZ.t

.4

1þaco

O.ther gonditions.

*:"ü*;î"n'"rl{io}î'îlü-;;l' t' clearer rhan in Lake rrrinnipegr Average or

Temporature.s and dissolvod gases-in Lake willinesoSi¡ do not differ voryiïirfi:T.l*" lrinnÍpegi ¡r,.-rãii",rË ;äi""iiui-Àîpiãir-inä,e hydrological

r

take llinnipogosie .

3 milos east
Snake Is1a¡rd

22.VLT].27

rpth
nt-

Tomp.
27.Zoc
22.5
21. B

21.3
2r.2

2 niles west of. Snake Island
24.VIJL..2T

Dspth Tmp.
29tOoC
22.6
22a4
2?..3

2 nÍles N.T'f. of
Snake Island.:i :

28.Vrlir2'T i ,, '
L
{r. -

onp.

of

0 ntq
1
2

3

22.2

zz.i.goc
22tj :

22.9
23..0
23.08
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27"
24.

-1 2-

- LO,z p.r pr mo
VIT, 27.- 3 p.p.m.

e,xx.2a i.3 -
ii:ii:åB 11;i - îi:i " ,;:6-" rr.413.1 ].4.g I5.g 1r.3

;)'
1..

Dgyi-Is Id.. (Surrace)

16" rx.2g

Ën*\e-¡Sr. (Surface)

29 "X"28

11.0

-0.IoC +b.3

!4.4 16,9 L0.2

-0.1 L6.8

îABLE ruI ( contd ) .

Oxygen at surface -24, VfI"
Oxygen ai bottor¿ (+.5 nt)

eig!"v -.taqÀ. (Surface).

Tho bottom of Lako Ì[innipegosf.s has a dífforentÏ[innipeg. There af-s no fig riiers to bring in targehumusr As a rulo the bottãm of Lake 
'rinnip:eà;si,s 

isdoad rnollusca shells and Chara, although rrrä î* fin¿soft mud, similar to that of Late lfilnnipog.

ëharactor from Lake
quantities of ¡nud
somelvhat harder., covered by
in nany p3-aces a very
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L.åfG MAIIITOBA. (pH: g.3 _g.6.)
Tlris is the- noxt in order of síze and Ímportanco aftor the two pre-

Ëï!Tirlf-ili*u"*n-" 
;;.;';;'iä" ä:**"¡ä"i,îiî'i "nu*s m'los. rt is¡airrorJ ;;"''i,,;i":iiff H#::l:' ïtT'**iiå;å i:^ 

":1_ :.;."r* ãã'*ii¡ rhem byof about i_6 mt. (*å"i,"*"7ir.¡. is very shallow *itn ãnäãíu*.
*¿ tTli_:.iiå-¡i.ï3"#S¡;#t''iåná, third in imporranco ror.rowrng rhe picko:.o_iHydrologi"*1 

-"9nÀitions in this-lake differ from both the previous lakss
as a, rosulr of shaLlo;;;-;äiur-.',0u, i, f"nãi;i"+." si¡¡Íra¡ to tùe southern

'l!fËüË""lnlånï" 
mr"ip"Ë*åiå'wi*ip;i;;il: ** 

in_" rransparency- o r rhe waî er":x{ii;är : i:Ifu "#i}::Ë 
î:å"* i 

-ilfu 

"'i: iffi ii iårr,kir; 
" 
ii"îi ;,

arr¡'eloai;tåiillir:åtåff-i;il 'r'o* tho chemical composüion or waf,on, t"rn""-

TABI.E VIII.
. in parts por nilllon.

;-'u eälity-. Date.
TotaL
golíds

iner- Organ:
af ic co3 CaCI l/g s0,

+
as

N0" 'i,r
J'

fhe Narrow
i.ni.chorn Bay
S'.'..ep Rock Bav
IL¡n Bav
la.k Point
D'etwee¡r Eln .Ðt.
;nd Lor¡g pt.

viii.2B
víÍi.28

10.vi1i..2I
25.vj':LL.zB
4ç íx. 28

15rvÍii.28

. 37.4 9O.E
4&,7 ,12.9

35.1 I.7.9
39.2 87.8
lr.g 11014

50.8 r!5.6

628
628
6t+
6t+
T58

752

200
23+
186
t94
392

424

+28
394
+28
420
366

204
154
196.0
20r.5
Ì13..3

?r4..5

lLI
45"0
38.2
3'7.-2
32,6

90r5
136"7

ST rg
84.8
1I3 

"3
328 I15r.g 33:.6



¡bke iu¡antto.ba. ( Surf ac'e ) .,,

tr.'airford.
7. vrrr
Steprock
luy Air zt.o
9 VIII tÍater ZI.O

10, VIII Air ZL,Z
ïllater ZL,6iI, vrrr Air àe.ø
lVater 20.2

12,VIII Air A3.9
Water AI.8

l-3,VIII Atr ZL,5
lVater 22.6

14, VIII Air lB. zIfater ZZ .I
lil_lrn Pt. -A,ir L+,6
a É -- r- -L2ivLtr Water 20,2

Gar lson BayAir LZ.z27,YIII 'r'ilater LL z

loe Creek Air 13. a
I'ay, 29, VIII,,-ilater f¿: I
29,YIfi. Air IA.0

ïrl¿iter L5.5

llfm Pt ¡ .Air LZ ^q30,VÍII tyater LZ:'6

l? 8P,iiri. 02 Date , 
p trac enoon no-on

24.8 20.0
22,0 21.0 g. g

3ln 3ay
1ó VIII

24.L Lg.6 iÍatchorn
23.5 2L.9 Bay

?i'? ?,?,0- il;TÏli
?4,5 21. I 10.9
24.6 fiathison23.2 Bay

20, vIII
?6.,9 ? r, g Do tly Bay24,0 22.6 g,g 2l,Virr -

?3.6 2L,+ 24,vrrr
23,7 23.5

1^1. ? !9 .5 - 25, vrr r23.0 23 .2 10. o

L9_.6 20 2ó.Vrrr
2 r.0 zL.g 10. r

*.7 !!,2 susar Bay15.0 Lj,+ i.0.ó jf,Vffi
21.0 15.B
14.5 Vt ,9 I0. A 1, IX

l+.0 9.2 swan creeklÐ.9 L4,5 a, IX.

i5.l r1,o Swan CreekL+.6 Ll .4 I1.4 Bay

8A"j¿, le 8 p..¡r, .o2
_+i ._ noo¡ .,. .5, -,, æi-.L

Ì9.0 2 1.0
20.0 22*O 10.1

Ðate, P lace Ba.M.

---_Air 24.7
lÏater 21.8

Bemarkg: at the
vari es
three

2 1.0
22.J

ú.9
19.g

13.4
4.2
L5,5
1ó.7

2L.5 z l.4
20, o 20.6

L6.5 ló.9
20. 0 20 .l13.5 lg.b
L7,o Lg._6

74.2 lq.l
tó. 8 tg .e

lz. o jó.0
t3.B 15.3

13.9 ló. EL5.g t6.5

11.4 L5,j
14.0 I5.0

1.¿.5 L7.8
t2 . I 14.9

:

L2,5 1ó.2t3.5 L7,5

l":á ll:l
lo. B ló.2
14. 0 L5. o

9.0

9. +

11. 0

to,6

+0.2

13.4
L5,z 10.4

10.5
14.5 10. E

13. óL5.6 g.o

¡ottom 3-3å mt. the temperature never
-f'ron that of, the surfac" ¡y more thandegroes.
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I'airf ord, (near shore ) !'alfford (5 mfes from shore)

Surface
I mt.
2 mt.
3 mt.
4 nú.

(ph. - B"+5 r)

19 
" 
Boc

Lg "518.6
18. 3

oz- 10.6

oz 99

!7:2'" 02 - e'o
L9i 45
Lg.+T9,4 02 - g.g

ghe--å!,,_ga.q!.in.,

llatçrhçn 1a*ke. (ph. - 8.4. )

Íhis lake is situated between jake iura.nitoba and. J¿¿ketr'/innipeg and. cennected, with_them ¡v ¡ãirford. and DauphÍnrivers. this is a smalter tr*"-*iih ;-area of LA5 squaremi Les " chemica t ç6nrnosiiion o r the rvater,, a tkalinity,
!:tpg=?turesr d.isso rved gases, and a.Lso fauna of trris takeare intermediate beti¡ireen .rekeå uvinnipãe and uanitoba. Thisis a' shallorv *k? with i*teu areas oi ñard bottorrr, which
l.::T:-gog¿ spavining groundã for ,,vhiiédryr. This take is
*i:::::":,^1:d interestin6 beceuse rareã shoa ts of whitefislrr¡¡¿5rsr. ue Lrrere every year. at the end of Oetober, from Jr¿,"ke
'ïinnipeg, __througrr baúpniå river; ;;d ,iu*r, in a. narrorvprace in rake si. iuariin, ãt * cr.eptr at à-6-i*"t

This srnall, h},g, with ân area of about fOO squa.re milesries between tku. ifrþipeg_and. rake iuranitoba. Arr hyd.ro^logica I and hydrobio roeiããt conaiii"îä"å"" .r""y sinii tar to'i'a'ke rdinnipesosis. Thõ wate-r iJ quiïã .1ò"";-i ";;;'ti aisk -L"25 mt. ) ; p'r -. I, a5_¡8 5,- The iak;-is ùuit" d.eep in 
'remidd te, where whiteîish- iinã:à sãää iã"åing ground. Thisr."Tu is verv rich in amphipods ãnã-'iil;;;--î"i;;;.'*"Tr.u **_phipods are so cornmon itrat thçy vgry ort"r,;;;;;;y åir.nets. This is a very prod.uctiïe rale, - '

A."çglgE-t _I*T". october 2E,L923.rn pqrts per rnillion.
Tota.I so lids ]ütinera I Organic

?gö:- Ðc-*
C 03 C I. Ca . i¿g. SO4 f'e .

ry] W, B.T mBT.!*^r

*ï-JIJJ* ?f-- t .pre*
Surface
I mt"
2 rnt"
3 mt.



Ðaue4i,.n f.ake. (Þh. 8.35. )

This shallo lake with an erea of neerLy ZcT squarè
T11":t is.situated twenty mlles south ofi ¡ri.U i,ilinnipegosf s,lo which i.t has an outlet.

Hyd.rologlcal conditions are somewhat simlla¡ to thesouthern part of rake trTlnnipegosis and. are not very favor-
abLe for whitef ish. The waiei is very nud{y. TTre- je,ke isnot important f,or whitefish induotry änd, is-stoàte¿ +rtiiicarryw1thw]ritefishfryfromlTiwripegosiËhatchery|
Atlkafneg and. Cormorand, f,s,kes

Atikameg {eke ls situated on the llud.son Bay Rairway,
seventeen mileg north of the pas. It is quite a Lar.ge, .¡eryclear and deep. þk", being about twenty mi:.es ln fenËth andtwelve mlres wide. The mãximum d.epth 

-found. 
was ro*.ñ¡"t--*J""

lhan si;,rty feet. rt has one outrÀ'i ãr--*oã."ãt"-;i;; int¿-- -
Conorant .lake, a more or less similar lake, sj.tuate¿ a iew
mi Les to the noith¡

As a result of its northerly :situation, and. the natureof the surround.irrg country, .A.tlkämeg jbke ¿itrers very much,
f,rom lbkes of the prairies, and is ór a d.lstinctly northernor_elpine type. The water'is very cteàr and. has ; faint bluecoror. The fish fauna i.s of a type characteristic of suchlakes, whitefish and lake trout Lärtre the ch.aracteristic
lpecies. The fÒrest comes very closð to the rvaterr s edge.There ere very. {"* sandy boach-es alonê the *nôi"-:-in";-iläthe shoreb most Iy consist o f limestone and. do lo¡ij,üe rock andstones. The western shore is as y.i "".*pro"ñ-''Ëüi ãouþtresshas the saüûe character ãs the rusi of the-shore ri::e. . ìTochange of Level was noticed. on the Laker

The bottom of the rake is mainly stony, in deep praces
covered by a thfn siratüm of, mud. rn nrany-;iarts of-the bottomthere,.arç big pieces of llmestone which aie-quite easiLy seeneven in deep places. some of these stones aie of suclr. ä r*g-
Yi*Ir rectangurar she.pe, that they appear as if rnad.e artif ic-ia tfy, T.hese stones are brought ly i loating ice. In sorne

I3::*-i31" sh9re, th9 botrotn-is 
"ár."è¿ wiãrr grÀrr.1 and sand,

thicit fr^rm g?oq spg,wni'€ places for r,vhitefistr ãn¿ rake trout.;;;;ä õii¡îätu" pÞnrs

f

4up) and near shore with water inoss,



rPl*/- Å
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The sríâ.lt percentage of chtorlne occurring in Atikameg
lake is very characteristic.

The results of water analysls
per nne rail}ion coco of water:

s i02

tr'e

Uq,

Me

K, lla , rri

SO,+

cl

Alkalinity (*" CaCO.1
J

p'H

The temBeratures of the water
follows:

t9,VIIr27, 6 p.]tti. Sunshine, quite.

Air 2L,+ C. B rn. I5,B C.
Surface L7.g C. 10 m. t5,T C.I m. L7^4 C. 1? m" l5.O C.
J m" 17.0 C. lB m. f3.6 C.
J m" L6,7 C. 20 mt, 13.6 c.

Distribution of disso Lved. oxygen was as follows:
Surface 14"ó parts per million.
20 mt" (near bottom) 1"0 parts per miLlion.

As a result of the very clear water, (Sechits d.isk F
L4.J 'n.) the tiéht penetration is very gieat so the ther-

moc Line was not found in the lake ln the nÍddle of July.(¡ rimilar cond.ition has been found. in the alpine lakes
of Jasper Park. )

'are given below, in grams

7,c

+,702

tg.20B

L4,662

ê 1.370

47,29

8.0

L38,27

8.4

in the lake rjvere €rg
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ç lear. l¿ke (pH. 8.4. )

Clear .i¿ke is situated ln Riding }lountains, Ivianitoba.
This small lake has an area gf about'22 sguare ¡niles and
is interestin6 for copiparisAn with the other rakes of the
?rairie Provinqes. As'a reslttt of lts higb altltude, and
the nature of the surrounding country, cleer ie,ke d'iffers
very much from the lakes qf lhe prairles and tends rather
towards an alpine typer

It is a d.eep lake with roaxtnum deplh fn the southern
portion of somewhat nore tþan ei¿hty feet, the nolthern
portion being Less deep and well covered with Sotainogeton.
The water is very clearr Secchi disk d{sappearing at a
depth of 6 Íit. tt¡is take has one fairly good, sized out let
and several inLets ¡

.

Analysis of wateTr

August 1923. Parts pei mlllion.

Total solids ltineraL

2+0 13ô.

-I '! -. ..,.:

CO:0f Ca. Me; SOi- I'e.
-J 

=F 
: 

- -96,8 3,0 32.6 28.3 35.'8 . r
tre.?qió
104.

ìÍIlßltef ish are veryi cenmen in this lake, but havç no
coiltmercia.l vaLue. From the ichthyo logical stand point this
f ish is very interestir:g and. represents a different geograph-
ical subspecies.

P ta-!&!-q-n,

Taking into consideration the great, impprtance of ptank*
ton 1n the llio logy of whitefish ïrle undprteek extensive studies
of plar¡l<ton in tho Prairie Iakes. ThF invertigati,.gns o.f
the larger Lakes d.eaIt in more detail wfth,, ti¡e,,B.lankton of
Iake trTinnipesr while the obeeryàt{enp op the other lakes lvere
made for purposes of comparison, A€ 8, sa¡nple ,of, the Norther.n
ls,kes, situated between -.t-ake $tiir¡ripeg and. I{ud.sQn Sayr TVe

chose.êtikarnçs lakp (neBr îhe Fas) "s a,tU¡iPal whitefl$h
iake e ^ ri

Plankton play a &$eat partr, ùn thb lifd' htstQd,y- or wfilïå'*
fish. tr'irstl¡r- tbese SÐganisms t'e'present direct fciqd for
${hitef ish f[Xr æs¡ ¡r'ol¡n$ f is]re-c, during tïeir f irst, -apd to
sqroe extentlli ãecond tears, are cþ;gf lg .l lan\ton-f ee$.""sr
Secondly adult f lsh, bel ne bott-måf eBders r f ee C o n tho.e,è
animals which a,re túethse H *ainffi*fankto-n'-feed.ers.' ¡-'röm



.;.{

thiq standpoint ve can eee thå.t tiar¡lrt-on studler ¡hould
form an iruportant part of whitefigh investigations..

Co Llection sann le_s. apparatus. melhglþ.

The collectiong r/yere obtained fro¡n ¿,akes linnipe.",
ivranitoba, tlir¡nij-'egoeil, Dauphin, $t. iliartin,''.,faterhen,
Cedar, Atike.meg, Cormorand, C Lear, and o blre¡' lakes ernd
rivers, incLuding, Nelson and Saskatchewan rivers. The
Iargest coLlectlons vlere ¡ecured fro¡n ihe three iaost 1¡ir
portant lakes in the ?rairie Provincesr i.€, lakes ;finnlp-
e€r tvr¿nitobe and ilinnipegosis. The tota L number of samples
taken from these lakes, durÍng all the seasons, ig over six
hundred.

.4.t1 pIa¡rkton'f,or guântitative trr'qrk was collected with
lwo specia I galvanized, iron plankton cy Linders, vo lu¡:¡e ten
titerã each. - lhese cytlnd.ers u¡ere eaeh f itted'witn a lid.,
and a bottom, in the for& of two semicircles,hin¿ing:in the
middle and aeting s.s valves, which gpqn as the appq,.fatu,g
descends, allorvin¿ the water to Bass freely, but cLose âs
soon as the cy linder stops or is draryn sp. The lvater coll-
ected (úsr-rally 50- 100 liters)- frora the desired d.epth in this
vrlâyr r¡ras then strained through an Apstein glanl¡ton net and
carefuLly drained from the -cucket into viaIs. "All pLankton
was preserved in 3Í; formalon. Temperatures. were always ta.rcen
¡vith tr¡tankbon sampies at a Il depths. 'r,Tater sa^mptss fc,r
deteruination of oxygen ïrere taken when possiple at the
tlme. For vo Lumetric deter¡irinatÍon of planlton use was
of special, gradua'i,ed tu-oes, half a ir¡eter in length e.nd
a dia¡neter of 5 iprrio r in which the plankton was a.Ilorved
settle for 24 hows.

";J,l
'.!* 

'

same
m¿ de
with

to

Our experir*ents show that the volume of plankton in such
tubes does ¡lot eharrger or cþanges very little, during the
period from ihe first 24 hours to one year.

In addition to settllng tubes a hand centrifuge ryas used
for quick deterninati-on of voh¡¡ae of the plankton. The vol-
umetire estimation of different species has been already
discribed by the autho¡, in his forroer report on nQuantitative
?ld Qgatitative study of tb.e pla"nkton of Jasper Park l^ekest! ,

1L927), and several nerry experiments for seperation of diff-
erent aninals, by tlaeans of different Épecific gravity, (in ."
NaCe solution) and, washing out snatl diatlons from larger
copepods and Bhyllopods rrere performed.

All samples obtained have been carefully worked through



and as Bany diffe¡ent' Bpqcies..as porsi-oLe identified. in
each co llection,

In connection with the study of the elrculation of
the.or,ganic and ¡ninêral matter in whitefish olology, sêv-
eraL chemècal analysis of the nost oharacteristic-iiank-
ton s_amp]"t, as well ag of different species, have been
made by Dr. PauL Hie-oert, at the university óf ¡¿anitoba.

C'o.mrogition of, Plankton i!*Ere¡ÄÀ-e-]a&es-,

Generally s¡reaking, the plankton of the Þrairie lakesj.s very rióh, -ooth 1n ãlecies-and lnd.ividuats.. About 200differerrt sp€cies of Btar:kton organisms have been Ídentl-fied Ín the lakes examtned, ,The number of species of phyto-
p'lanlrton is only a little greater than the nünber of speciesof ZooBlankton, ,Of course not a Ll species of the phnÉton
organisms have the.same impórtance in the biotogy of thewhitefish, many spee les of {fÍophyc.eg€- and ChfoiôQþyçgg _Abeirtg useLess or aLmost useTeFa-ni.Tnce nõTiõïEiïã-g apart of that oircre of organic ¡oatter which includ.es-thewhitefigh. Neverthe Less ihe r,rost e-ounila nt and wid,ely' d.is-
tri_buted, plankton or ëa nigms , such .as d.iatons , pþ tioiod.s,
and,-copepods ere of first importanee in the life histor¡z'of the wfriterish, rIt f s ver! difftouLt to-esii*atè:tne-
importanc e .of 6¡eèù and,blsegreen..'a légrifi.¡uf'$Ë of iuhi,ch;
undoubtedly represent food gupplies for saalt crustacea.
The iärportance of sma tl crustaceâ as fcod. for fiTrffiñ frJrr
Ìue can see from the second part of ttris paper..- As is
?þ,pyn by chemicaL analysis of these planktãn organisms,
-th"y represent an extensive sû,urce of phosphorus and. ai-bumens the foundation stones on whicrr tnã developrnentof the skeleton and rauscles of, the f ishes are baseã. The
gos! important for whitefish fry are the genera.r Bosiì¿¿,!g,
Paphni?, Alonq, Chydorus_, i,:pþ-dorq, Cyc Lõps, whiõã-co n-faln a !r tlre necessa.rJ¡ e Lementg f or puilding up the bodyof younii fishes and are exirenrely cornirion orgarrismg in a.trthe Lakes êxàr.ifl€d.. .

The pârt ptayed by diations consists principaLLy inthe feedihg of certain insect Larvae and amphipoãs, ivhich
repreeent food of adutt whitefish. The stoiuachs oi cyrir-
o;Êonidae-, llê:faFenla and pþryga4i4êe are futt of S.tepñãiî-
.di..gcus-jE:¡AF?ise-, Aster iqne lla fornôÞa, i!þlogl¡a, lgþfl-931?r .8'ragiÞria¡ otc., and ttrese diatoms; together with
sna tl. crustacea compose about 9O7a of aLL the piånkton¿

il
;¿
t1



lhe three. large prairie rakes : wlnnipeg, Manitoba,and r,ïinnipegosis, 
_e?gh poseess a distinctivã'phnktãn,fauna and flora, whils in the best whi{efish îakes,-i.*.frtjnlj.peg and ,rrlinnipegosis, tþg pLanfcton- consistg cúietfyof 

. 
cfiatoms, copepod.s and p:qylrolods, ir r,ake ivranitob¿rwhich is not so important-ai a wrritórtsri t*u, F;;;a.nd bLue-green a þãe predominate.

EoJiz.o+3al and -vef sÅS.ej- ,Êi:,!,li¡ut:!o¡r--9¡[-p]€IE!9_I_grg9¡EFrrå.
The hori zontal distri oution of the plankton d.epend.smaÍnr{ of depth .a1d- accomiranying hyd.ro 1oàicar cond,itiorr".

lj"ly ç.qgoc=gag.- rvl:ieh are alru'n¿añt ä¡ove ãeep waters àonot occur in -fha llow p Laces. This can be eiplained bythe vertical migratioil or-the ptankton. For instance
S|+3pfg, , ??nlrnia, i.,imnocg tanús_ ana fårt rv ¡qir.;ñ;;
b e-i r,g r'eãa t:@ñó ii o-;ãiTã-ãir,la ts , 

'a 
n a ri vi ng i n d.e epp re.ces in r¡,ke ìftnnipe., ãtten _¿r"i"ä eïoo",y 

'*-äti.lrl 
,1u"near the suri¿ice, even ðturin6 the aa! [irne.

on the other hand. guch organisms as chlorophyceae and.
Iiqg.pb{9999. are dístri'outed. noãt ry nãar 

- t¡ffiË#ã-ä¿*"-only sink down at night.
thele is " rr""y interesting ninsularr dist¡ibution

gf. "ertain planyton organisms, For u*"*pb-¿h;-;G;-
Aphg,.n-izose3ol¡ f rog--equãe, whiðn uèry-ã¡ün¿ant in theqgulir9¡n porti-õ-ñ õ?ElGire vfinnipäg, is not equatiydistributed over arl this area. r; [h"e" it forms acarpet on the water and Ín other phðes does not oceur,a_lthough alt conditions seem to bè the "**. iiri"- is we rrshown on fig. III a,nd fV.

A cons Íd,era-rile inf ruence on the distri oution of p rank-ton organisms is exerted. by the ehemic.,r 
"ãmporiïiãn or thew-a!e_r and particu rarly the alkarlnity. Thusl **rrj- species,whích are wide ty distriìlrted and 

"onoræn 
ale¡! tne- eáËternshore of l¿ke rIi*ipee, hardly o"",rr ålor,g tñe westernshore. fn shaltor¡v Èa.vri the p-ranxto' i"-"fcher, both inspecies and in ind.ividuars" There are many plrylropoda and.

$F*XBHg_qg, which ¿o "ãi occur in trie åirnouglr' of minor importå.nce to the whitefisir, these oftenform a. source of fõod to other speãiðs-or fish,
The foLrowing graphs illustrate the verticar and horiz-ontar districution ãr trre rnost importani pla,r,]rton organixmsin T.,ake vfinnipeg.
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Fron the point.of viow pf fi.shculture the' rtud.y ofseatonal variation of plarkton is one of, the raost ú-portant problens. Drring the tatter part of vinier an¿
9crtv.ln.rprÍng, just beiore rhe hatcñi"e ;f ;hi¿;?i"ü-fry,- Ín rake t¡Tinnip-eg and ì1ianr',,other praïriã, Ck;;;-¡i"
t]"*l:l_l: ill I1¿h, -eirher in ,peciãs or indivi¿úais, and

SeFl oni,t,y.a¡iat io n¡_gf p t€rnktqn;

i ? _ : ?*l: s 9$ e hi er ry* 
9 
f 

?.o,p..e,g9 a9.' a¡g a ai.a to nu s .- 
- - 

rñð;-pr i å_

LeSS f iCh neAf ShOf eS. 
.' i ': ':t' : --s:- -i7:' --T-Y- t

+fglæg*þl r ab e 1 le r i..a,, - s.t e phe ño dj s e!r¡- )s.gf¡9lgjfÊ, Tabeilaria. S-!çpbangoisous.) reaeh' tnê ir
max-imurn àõ6da¡-ãã-æã 

";ooffiqo.r rarr,.. osupport e ertain i.nsec t larv;_€ 
r whichare faod. for adult white?Ísh.

?ña@E lm-tlã'úktonry through tþQ, l"kgs, becoming

l¡
t:

t¡

As soon as wâr'n weather comes and. the ice begins togo -0ack from the shore a very rich fauna of smari-ptw-l.Iopodø and other sma 11 crusiacãrtts-ue[in to app""i,-and.
spTead out farther and. d.eeper from the ehorç as the ieenettÞ and the temperature õr the rnater ir.ã;,--?li-i; tegin_ing of the "hy.ùgþgi"aL springu usuaUy ocçurs earty in
S3v, wþen the hatchin¿ of ivrritãfigh r"l- takee p !açe,-
The eharac teristic p ternkton ani¡nars, ri tiri; tíne, å""

ffiäfhffi ,aååå'&*¿odå.ArL tnese aninraLs represent-Tood for whitefish iõ{--õ'il
!þt early a,nd incolent development of the pfankto-n-Aef,änAsthe crop of wtrîTã?îÊiliry.

rf an ear.ly and. cold auturnn is folloÌved by a late,
9.9ld.oprile, the whitefish rry rnay noi find enäuah food.x'nrouglr the sunmer these smaH- crustacea &re arwãys quite
1.]-entjry]. Ða,phnip lo_neibpona, wtrierl probaprV roims 

-atso
one oI. tlr.e iúiost important foods of young whitefish, reachesits naximum aoundance in the midd.le and. Iatter pari of
l* 3*uTl A! ]h:-time sreenaþae *"á alãiã*rlËrp"ãiu.iry

-tater in the sumner and autumn Jæptod.ora. Kindtit
#*+gsrnacrurus and sr¿rsþI¿ge iffi' r"more aounda. nt.

rn d'ifferent lakes of the ?ra.irie provinces we find. .agreat varia-oility in iaaximum abund.arce of differeni specÍes.
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Thus ''phaniroJ+e.a.o! f ros:ae!¡ae - the mos t abundant a,iga inrake ','inniÞeEr 
@"rr--ãou" not occur at all_ in

ii5;ri*ni 
to¡ã, but Ls 

-"ápiac"cr 
there by anotleer arga Rivura'i_a

T'he plankton sampres obta ined from air_ the various stationshave been caref urry rä"t"0 thr;;g.h ;;ã-;, Trny species as poss rbleicentified in each corie"iin,.. ihe foriowing retters are pracedi; **i";'få:u"#5:i'H;iiilå* "i"înå"Jil"ieã ancr u¡ã"' thõ rocality

M.yxophyceâe.
.4. -
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There are great variations in the total amount of the pJ-anktonin Lake t"/innipãg dr¡ring-ãifferuni 

"åã.ons. The foltowing graph illus.Lrates such t'arI-utionsi ou"ing Lgzg. 
- - 

rn. average am.ount of pianktcnestimated from. about five frunãreã-åampfes, durinã ¿ugust is aãou t zZ,5ecubic centimeters per one cubic,.uiur*-ãf water, ãs a.ea,su.rei after'qettring. Th.e ruiimum oepenas chieiry on tÏ.Le maximum cf blue_EreenaLsae such a?=+lhanff-qg€-q ã"0 ,n+BgI€-"| etc. êsru*ing that tnã v,¡noleof Lake 'i'Iinnipeg-õã;ETãî a¡ouFãz6lm¿. ðdõ "ooo"ã;;î" me ters of r¡ra terÏ¿e can sey roughly that in;iugust the"u'ure brblzeboo cubic meters ofplankton conta ining ,pp"ã*i.r,u ie Iyl
Lr!! ?'500s0OO kg. of rough weight,1L4r750, OOO kã. drr"rioighî,

Ta,sOO,oOO kE. ;;i"nic ¡natter,38,25 O e OO0 kg " miiiera f sa Its , 
'

SVÁ as¡ i.n dry weight.

.

lake rfia terrren. The pra nkton of this rake is compos eo of thesame species as cccur in Ie.ke ,,Tinnip"go"ir, AsterÍonãfta formosa.3_rgg;. I? ria c rg_tone,ng.i?
@siT-Eieõt"this take . ¿Is " c a_Tã tìñãár*on . ITo t verymany sam.ples have been secured fróm t- i; -i?ku r but jud.ing from thesimilar conditions;hï.ú";;evail in rBicé ilin¡ípeg;_ï;i *u cannot expecri: f ind a grea t manv--r'i*nñion organisms v¡hich o o-'not occ ur in rake!/rnnrpeg'os is rr trake iVianitoba.

ffi*l:ul-lyultIqYunttitativeandqua1itative
: :T_l l:: i:::- tr ïTq rf om lhi; 

" I;t" "r ;.,,;,:Ë ;S i' ï E, i I The followingü'ffi"il3"lî:î"';;äã;;#Ëi irs"äi+?];iå ,
j4Jlgorus snha,erier¡s ^ ¡r#t- DaÞhnia lcggisËina
nfie 1cs iraffi:ï.,-*,'-"r vu pL.trd,t j.'l-Uljlj,

Ëåi;"iîi.rîj H#å^:l coc'rearis and aculeata^ffi#ffi*;ffis=isffiffiH##;ffi"#i";i,lg*T*', sffii,ffiffi'lu 'and iViyxo.Fhyceae.

- cedar- Lakq. Tïro sampres from this ï¿ke were corrected in,:eptember I928, The ¡lå,nktnln ^r.i^^-_ r^r_^ j_plankton of C;edar latce is quite srmilar. to
f 1; : il;:, j'" l*? 

^ 
i: : j* il_l g I f 1 e 

À 
- 

o ; 
" ä k" "Í il n i'i" un ï' " T. i Jii # å, ij thei;##ffi"ü;tu.'_!_g_qrqËl_Ium s.rsicit is ãnO õ$cr

clear lake ' severar quantitative unq^quaritative sampres r¡¡erecolrãclëo-Tñã ti.ir-i;;.";; rsz'' ,nã iõáe. rrre prankton of this rakeis som.Êu¡hat differ"nt i"oi'othe" p;;lri" Iakes. , s"r",""1 planktonicorsanisms such as ]ior-rop.o¿up_e¿-bt;;-;;;"nlä;i:lroi.u;ï;"i:"t"Ii3:*j:ij
Çpinieéry, 

";;;. 
õToõc*_''- " ;rF#iH;,in Clear lake. Cn t_l-,e ot-,er hano many cotï]mon species of planktonor€anisms in Lare ' innipegr--il¿äip"ö;is and l¿anitoba, have not beenobserved in clea" ¡"rå. . 

-"o'irru *.o.î- i;ipärtã;; il;å;ãJ'ro, whitef ish r"y,
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sBh as Bosmin@ Da'phnia longis,pina, ÐiaptoËloug sicilis r-_. 

-

Cyclops bicuspidatus and cther small Crustacearas well as leptodãrã
Kindtii, are atrundant in C1ear Lake o 

-

NeIson River. A few sam.ples of Blankton fron. several t'ays in the
iiel-sonT-Ïver, ne,ar Kettle RãpiCs, *ãt" taken¡ in September 1928, The
f ollor,ving sp,ecies have been f ound: Àsterionella form.osa e jvielosina

CCMPOÞITIC}T CT 1]ü BOTTOM }TABITATS OT" I,AKE Ttr]NNI}nIG."

sianulata,,Metgg in? vari?ns, conpiro.n"-_ma õ@Bhãñãffiãls
niaaaroe, F{aei-iaria crc}onen rmEiagaroe, Fïaei-iaria =c{q.tgnen r@
?91{??!9r slry*ë ?nd glBlex* uTo.b@ macTu"ãî¡-õFmina sp.

Às the arjult whitefi.sh is a bottom feeder, sc
fa una , bo th quanLita tive and u ua,rita tive ¡ rrrus t beportant probi-em.s in the biolcgical investigatior:,sr-,urin¡ L927, I928, and IgZg, ãome fifteen ñundredcollected and a consideratrle attention was given

the stuCy of bottcm
one cf the most im.-
of the species.
lrottom. samples wer.e

+.o v¡hitef ish grounds.
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fuethod,s and, instruments ;

At each station, vvhere quantitative p Lankton wastaken, toge tiær r¡ri tìe' d.eptir and, temperatuf e s, frorn f iveto ten oottonr_ s¿iúipies witir the ¡kmãn dredge lrvere cor.L-ec ted" This rJ.redge cuttinB out s ixty four ec1üEì,r€ inc-rres
o f ¡o ttom r,vi i;h att the ani'ru,r }s iher ui", rvorks v erywe 11 on soft groünd. -þut is nea¡rt-;;* lår, on ¡ard- stony
??!!o*, wherl ln,|.d*.1lron ro rhi; instrurnenr, severardiï'f erent sizes ( .r-3"i of sinrpru zoàrã¿iou r å"èãsÀã-lver e us ed"

samp res were nrashed. through ¡neta l sieves pnd rid,d.res"The most convenient sieve= *urõ f;;;e zÈ fr in diarneterylth ^L(?0 inch mesh. Áfiãr washing, urr organixms u,ereca.refuLlv co rrected into via ls- ana-;þre,s""uã¿-*t';" j"r'r rcoho ror for¡¿a Ldehyde or counted. ..nA rãão;ã;ã:
nThe mate¡ iir [ lvêrs lvorked., throueh ún -bhe ra;oratory ofthe Pra iri e .urkeg rnves ti6Êrtion in-,,l¡irrttip*g, where a rl bo ttomorganistns were counted., iãeniiiiãJ, ;il- rrrou¿,h nre ight,, ofcertain species lÃ,as dei;err,^1ned.. 

- '

Thistrrou¿¡rr EE rrformali¡rr rvei,5ht gíves a ¿eneralqu+ ntitative idea of t*.e tota r proãuctãyrty or-ã"¡iã*spots. The si iírp lep, af ter beinä prãrerúe¿- tor a tone time
l: I:t-,::-t:ll usua rtj increase iã i,¡eióht by ar ooutO .Ar_o.Z j,to1n consêeuêr'rc€ of beconino gaturated" and 'poss 

i'o ry"Àiso,
c erta:i n ciremic ¿i i r€a c cio nË, r¡¡iei te the liu rããñã ï, ïuinht ,as a result, of 

, 
extr;¿ction, 'whows a. cünsider¿r'b te decier.se,(to. e-3;") . Determinario4'o¡äá;; ;";$;; lryas ro¿_rde afterpre liinine,rv drying at óooc. and rtrtt'cryins'oî-'ïõoöô.'until a ccnstant lvei6ht l"uu ootained.. -Cir"*i.e. i a¡¿lysi.s9{ lþ" oréarris;iis wriiãrr *"ð-ri*pt i*poit.,"t in the biorosJ¡bf the vyhÍtefisn, iivere *ãá."

Ði.st,A-] þg-ljgl*e-r- þe !.^t ern_ geu ng_ !n bqr i zo nta I and vertica 1
di rec t io n-

- 
ls the quant i tat ive and. q'a ri tat ive coÌ¡lpos i t ic ns ofthe bottom fauna depehds on the deptir.,rrd 

"h*racter of thetround, it lvi ir- be óorrect to díviåe àt into zones rqir.ichcorrespond to bottom areas .¿o åeg"gþpg_o f. ¡elr r.gså-gr_q_ ÊIg,yelg-giligJls.
, This are¿i is preferred by mo llusks : physg $yf iJìR..,eþ¡ q I, lnt esie;'* s ucsjgsg- g v:. Þ p-,.-È!4 c c i ne a .ffiffi*aiåstasna !*iÞ- atr'F,ressã.-ÞLãnonãìË"Ëãäil]ì;ì'å-"ìfi'';.;X;rl.;:.*îï.ï::==:å¿-ã:--::åuelá{9:_Ègg._ujå¡Sg_9J/È-ì tts. öucc inea_ÈVaåg.¡ . þ."qiqnFSg

HÉ{gråF -+ ptlgå! e ; _ !-*ã-söLjj: Ëre ôiiä üä î p r e; ne ¡ p i s p arvu
¿g r¡taþ i;ricari nât¿1 . 

=FiËjãii¡ñ- ä;i; -=siif,Ããåå'i;;;= ä;1"'';"i¡'
5,ÈilF.i¡:*-#-å'!..t**E¿i?¡ ...5*S-liggrr s exa cuous - I.li,¡g f p i Þ paryUF-Lve r*v s Is _:r i c_tr.å nâ-t a__ p*i f lE 

"ñ- Fp p*_. Ue¡S il l"+ S ¡pJä ¿p_. 
*
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s gvgra L-lpe.c içs--o.f 4tog9.l.!a-at4-j3g!,8Å1f-g.. There are
aLso preaent in a-oundance the rârv-ae-õ? ¡phemerÍd.ae^
@leoptgra, arnBhipods, (;;yaT.:--TI, ta-- r-
lgq.Eel ii' Ê-ggirgÞ. sp.p 

" ) Carnbarus, a nd -*=naffTrustãcã¿r
t +1d? c {I å!-e }.!t4e. ¡ul.¡ic e.!9ge-}engf}g3g:., s.iqoo epha.lg!.,_
4*q n?, gxy, gp-LUg'- 

. 
3-o smi gii r .cpntiro o-?gpt "t , Efc.I-ffi'y -'-

species of g¿gqgj-peÊ*__ql¡ËFffiÞtffiqggþf_.pra aie ¿ tso
cotnmon 

"

íi This zone is very rich in aquatic vegetation and,
shows most diversity in num-oer of species. on the deeperborder of 'bhis area, a-Þcut f+ - Z mt. spaqning of whitã-fish takes place and the r^initefish fry pass the tirststadia of their life.

The quantitative ir¡vestigøtion of the benthos àfthis area is verJ difficult, because iihe deveLoprnent ofthe or¿anisms, whieh are most iinportrint for whilefishis regu.l-r,t,ed óy d.iff erent circwniiu*ã", -r""rr -å=-cr,u 
ng""in temperature, winds, etc. The rchthy'or fauna or tùigarea is ver;v rich. There are Ílany different species of

minnows (e!,I,gË]åÀg{sotiEj¡,--}Toträpis gBp. PerÞ-9iåig,
9m.1¡co-rogr.Icyst!._etc)_ and fry of certain coíün-ercla r flshes¡:--'such as pickere I, piker p€rch a.nd othêrs.

_ ¿Lone the western shore of .mke 'ryinnipeg there are
absent quite a nu¡nber of aquatlc or5anisris-which are ìûoreor less clra"raeteristic o f the eastern shore as campe loma
d-eqÌsu-*, (say) s{gges-e--*uÊgseomg (s*y) and. severãm
li9 lry.sks, e,tso rake stur6eon (Ãe0pensgÄ_lg-{y.eqcS¡¿¡ dur_
]-ng rn.e spr].ng¿

2. Senthos of Sand. bottom area,s:æ.--- 
--- 

r1:zr

As these areas are situa.ted. in d.ifferent parts of the
.r-ake their fauna is a.Lso quÍte different. In þeneral, ifsuch ä,rees are not covered wi rh aquatic vegetaiion, tÍreir
fauna is cornparative ty poor. The þottom.sã;,iplss fiom :.such arees inciude a few species of mo Lrusks, egpeciatty
F?i-ççy!"g"**, arnphipods and insect larvae. The contents of
a-limeniar'y' tr;i,cts of fisnes taxen from ünch praces showthe presence pf srn¡r l-I phyllopods. Such s.Íd atrea,s arê pop-
Yf"!gd. gy _young picl<ereL, peieh, and diff erent minnowr,-büt
i-" flryiled quantity. Thé role ! j-ayed -oy these åleae ,'inthe hioiggy of wnitefish, is noi vLry clear to üsr bui iÈ
i"possibl_e to sa"y'¡"hat if they are not very iiùporiant it is
þeg¿ìuse .ihey are not la.rge in comparison with other part of
bottom.
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As these_êreas are d.igtribute¿i. near tlre mouths of
Il:-livero, aton¡s Ûre western, as \ryerI as the easternshore,_^where the chemicar conáitions of the water .""tvery different,- thelr bottom fauna has a considerabrelnf rueræe and,. ihows .r. rdrÍ*t,rr" or r.irä" formg. Arong
l*: n:" 3,1:tl::_weetern ;h9re; ;; ;;;'instance, r.iver_

ffiåä; -Ïiii, 
areas*are popr r¿tå¿'i' ;ú-###+

::::i:::f g?tåFË ruparativerv rew

3. Hum.¡s A¡'eas.

t'lrCE

_abundan tffi' ¡yî"ii- Ëp"ä i ã, 
-o i"rif,jffi;#l[usculiu.m, Pisiãiuin. pft="l lvrrì.âÁâ n tq n^-:.F --ffiif-'-i---r- *--Tgt ¿.¡,r,*+u¡¡¡r_tfrJf gA.- _qvlna no +åi:gp.gÍ ti g ¡ -_tüãt-Epã¿îffi;¡

on the other hand, simiLar areae near trre eastern:l:: :- ::- T*: yl:llP: e' ur ã-' po p-.i i" ! " 
a-o,".r. n,r e i chrv.

;ffiffiiïd
.,*_ *?ny.,specl-.r of fish and, fish_fry find. a good feed._rng ground on these. areas. Severa I siatvni"g giãù"¿, to"whitefish are situate¿-"ãår such ure".å, arong the easternshore of i¿ke-ürinnipes, ;;ã i;-ïr-;;ii'po"sibre thar white_fish fry can find 

"'aãåa îeecì.;i.ng rground, here. Adult rvhite_rish do not occur on such Fit;{}"ã"ääöt ,t oBawning time,when they pass through the¡n to the spa.wning ground.s.

a

^ These, the ¡¡iost extens_ive,areas, coveling approxi¡,ratery852" ot arl'r¿,ke wi""ipîgl'are trre ptaces where the whitefishspend the éreater parl ;É 11e11-"ii;";;-*yr"re they gronr,f eed and where tÌ¡e main wrriteç¡p¡-¿ñãü"i"v is ca*ied, or.rhey are rhe eo-catteã -'-,,v?.ii,ëfüËùà 
,ä#äüå¿"¡,.

The tsenthos, of these ur.u$'lg rather poor in number ofspecies, but lndlvidUals a{e F-resent in s.rch large nurnbersthat undoubted.ry they c_ãn-ggeä- ã-*"ãr,*iu"*u" guantity ofwhiterish than är " pi"å""t='g[-täe"^Ï,t" i'rî u,r.i p" ðã"î,t rime,

:ü'i



.--r\

rririth few,exceptl0ns alt _lheso organirr¿s are uFefutfrom the stand,poini oi "rrit"fish p"óãü"iiorr. The inve¡ti_gation of the Lenthor oi-ïrt"se ground.¡ was given oonsid.er_abre attention, and quite a nunü*, õi- øttorr, samgres weretaken from difierent ïrriãeiisn eoã""ãr.*
the nrost charsete¡1stie organirms of thig zone Bre:

clgstqggg þ. IÌllo.l1,u,s_ca "é. Insect ^larvas c
,/o

Pontoporeia-hoyi óJ

I{Yale lle knicker-bockeri 0.ó

Gammaru" _tp. 0.3
rqyglg re tic ta I,0
Estherie mexica na3:T

Valvata t:ric¿rlnets Ifexegenia tln-
0.3 bata t0

Va Lvata op. O.z

.&nnicoila spp. 3,3
Pis idíurn sp. 4,5
Spharium sp. 4;0

tpheräeridae
( larvae )
Phrygenea sp.
lvro lana Bp
Othcr Triehop-
teta

0.5
2,2
rr5

0.9
0.4

Sefore the consideration of thls a:rea, wàich is ofsuch importance for the whitefi"r, -inãu"äty, 
it seems we rr_tirned to examine_ thorõueËïvr-uãuã"*ïì;Lrtions, Ín conn_eotlon wlth the- biorogy ot'ihesr-o"g"iis:ne, Bs it witlthrow great rieht os iLe-aioioev ;;ã-ï;ar dlstributionof whiteflsh.

1.. - Ëources pf foA_d- of d,er**rro ii:"iåJ:srr_which provid,e food ror wíritefisù, irr"ìr-that most of themf eed on liv ing, aB we lI "i, d..ead.'p rar*lon organisr¡s , an,1uninterrupted-íain or wiriõå, tãÀpõ;lî; sucrr, ss are moreremoved from the surface anâ ,rppär gtraie or the wator, and.the irtuminarion an¿ riããt-år uõîr"ri;i;i sun rays.

jrimnaetis gou tditg.-g, Museutíum ep. 0 .5 Chir onomidae
lervaeRest -------j.Oif/a

i* i:::^.'*?::l::t,Irar.kton orsanisms, which provld.e
':í"'iffil åtrïffi" f 

È:rig,u**u; E**+tr'+$+-:idi;#trs-"are sne iI diaroms, æËËåriËiäte
*-È+gp.s, rilFeFqvgj s..u" rr*"ffi

arnphiBódõ or

foo d
etc),

s

Fie lièFõõcETî p,o_n,to por å ia 
-ir gma

vi.geJs*åEt Epõ:T-ãã'ñ'ãî;
Taþe,lf arig, juir lo_s i-ra. nedr



q*ø

It-tsLvd \,d Lr'_Lcarlanra and sn":l.rynagg_ sp. ) i ephan-
,^, or rrroo"u""u*, Sceneffiç¡oryanum añã-@

As an illus tra tion the 
-fo rlovring table shows the num,bei. of Am.phipodssecured in ten dredges at' five olffåreái stations situated.within one:nile near Georse rsl on whitefish ¿;;;;;. Tþ" depth, temperature, naLarecf bottom, etc., appeared quite similar ' 1r1e ueptn,

The f ol-1ov'ring scher¡.e shows this cycre cf exchange of orga nic m'tter. -(See p. 48. )

2' gn the bas's of our examination of the lr i.tom. fauna of the v¡hitefisirgrounds in La]<e 'ìiiinnipeg, we conclude tha t the larger propcrtion of ci if ..ferent animals, such ãsïoIlusks, lÀseci ]arvae e amphipods, etc. , aredistributed irregurarry beine^.oÁgtugãi"a in spots cn the whole bottomarea ' rt is true r noTï only for ñ.orÏusLs, and other sedentary or€;anisn:.s,but atso to different quicí<_mc"i1e-¡;;;", suc¡r as"ii¡opnipodar lvlysis retictaetc. As the depth,templerature*,0îr;;i;"d gases, aää-crremical cpmpositionof the water werã Ln maåy-"u"u. sim.iÌar, suõh oiirerences in distri¡utiondepend, probably ontthe äirrut*ni-;;;;;iticn and structure of the bottom
;åf";rtl"t 

specific conditrons, which ñay easiry pass undeited by investi-

Dredges. Cr+ ìr.) U. I¡ Q+ îUU. át ù.L. J. LJ tJ. 4t ¡)L. D.

?o39 ¿¿

03026,32

0
tÃ2e,

233B39

41 24 2B 0

19326 11 7
0

3435 40

2B1543

õr<,o 32 c)18
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P/a.akto.¿
'Lf-q|:il/e lolmou?r, s fyþooà1:tr.s' 

"¿.gon"<, 
/Ve/o t,'rq ,,q//G¿n s, Le/os,rq s,/a',q/:fo, âó-e.,//en,:. ¡*7.zhi.ro/ r,-s,tá;,;-. "';';í;!e1s/s, sqr.¡¿<//4 ,ry', -//eLr/rbt, sy'.-cázoe<ø<cus /,c,n,Å-ê¡%, . -z.río --¡!.à.o jt--"1-ä_í.îíxr.J).'. "ä#n-;,-''á,í:JL_,-
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"/; 
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7ou/dii, ftsìet'<'t'-rr¡ sy'y Sfíoez-í'*-,n r/, y'l*".oh'í--., 
"¡, rtahey'e îrr¿on,.rnfq -/r-.

þ-<otoL þlet n ,Cto 4
f , I

Aîlte^ ezqah4? zzral,
;q ,11- Át/a"¡( *,,.4.i,l\i hee

r fish

Ben.thos.



"È#
_jxarÍina Lion ot' s t om.acn contents cfeven from. the sam.e locality, ,frã*s-ri"obe shown below, some stomaóhs are full

whrtefish ancJ other species,sirr.ilar differences and, as v¡:_-t_l-of HexqgÈl_le, r'ohile in oiiru^

rn adcit'ion to these, great differences. in qrirarity and quantityare regulated by depth, chemical and mechaniãar=Jãr-io.ition of thebottorn., chem.istiy o.' uoát"r, ÞH, tðr,p""ãtur", ¡otio,'.-rlora, etc.
PRODUCTIVITY_ O? V}'ITIT,ISH GROTINI\S IN IA]GV¡]N}T]EG, DtIRTl{Ê ThE Sü|¡trVERTI]VIE. **

The following estimations are based on the sum of al-r dredges takenf rom whitef ish giounds, mås tly drtiÃt"irr" s umn,.ers of Lgz'-zg. Asthese dreda'i ngs ha,ve ¡een ta.ken in oïri"r*;;;;rî*"år the rake, theywill give ihe average abundancã ;f ih;-;"1ious organisms, despite theii
:i=Jí;iT"tJ:n in "spãt",;;, 

-ãq 
the "ã"r"ã"v depend, ãàlury rn thð-number

cf course' the abundance of different organisrns, as for instancethe amphipods , is not irr" 
-rame 

. 
d uri.ng ã- p-riõo of s"rr""u I years, butshows periodical decrease and increas-e in connection wÍth decrease orincre ase of othe r aquatic organisms " N_evertheless , Llte results ob_ta rncd durinE, the first-i*à years, wiII be us*fui iå, corïrpar.ison wÍthl;tj':,iîî5; ;:"X;ll-ã" "'iìr'- other i;;;" r¡¡hich rrave 

-buo, 
inves tiga ted

The forlowing tables srrow j!9 averagc numbrr of seven of thc mostimportant food oiganj-sms rãr v¡hitefish,'per one square_ milc (unit area )being estímated fiom ar-r ã""aei"eJ-;;i;;n from *hiä;i;;h gr.ound:

v¡e found only Chironomidae or l\[ollusca.

1928.

thousands
I sq.mil_e

Rough weight
in Kilograms

Dty.J? ight Orga niö mat - Urineralin Kilograrns tãr in Kg. *"tter in L^
a\è3

Istheria
mexi ca na 32. 900 2 ezLL,0 L82.4 Il-66.05 ,i 16..35

Am ds

Mysis
relicro

5 95 .020 f9, 6 34.6

:13,630 2L9,6

',1___1___ _ __l__*
65L5.47 : 65475.72 j so.ts

44 ,8 40.32 4 .48

1696. O 1383.69 3L2.3I

903.8

Hexage n ia.
l- imba ta

Phrygane idaie

i 961820 7 ,67 4.5

46,530 3,6L5 .2 450.0 AR2 Õ.tc/ J¡ CJ

Chrro nomidae 39 
' 
89o 780 312.0

Mo llusks

ig¡+, geo

60.04t90 3, 120 .0

2L5,28 96.72

L7 .4 42"65
Tota 1 37 ,255,0 97L4.5 i B,? 48.+o 966.06



L929

Thousands Rough weight O"U
ki loþram, ïl lograms ki lcgram.s .

Is the:: i¿:
mex:-ca n:: 2'800 lBB. O 15 .5 L4.L L,4

Amphipod s 21, 400 . o

--Ær-e4Çu.U 

?l-60.0 ?060.0 4O.O
l',iiysis 

-

relicta 1.200 19 ,4 4.0 0.4a^qJ¡ O

Hexagenia
I imba ta 2 30, 000 r8,250.0 40 30.0 3290.0

v"'

?40,a
Phyganeidae

19 
' 
000 L ¡ 472,a ÔOU. U 1?8.0 190.0

Chiz onomi dae 6?.000 1, 310.0 5 37.0 570.0 Iô7.0
iuioltusks 91.000 2'180.0 4r.9 l-2. l- 29 ,8

, TotaJ. 1,058.000 44, BLg .4 12,096.4 l-2,927 ,B 1. 1õ6 .6

å;;"3å;"7ä";il":t 'oush vreight is 4r,0oo kg. per

Counting the whole whitef,r?h ground aïea as g,OOO square miles v/ecan say r ouahly tha t this bottom"r"p"""ents sZB miiiion kg. of r,irhite-f i'sh food g coytiai-ning ubãrt 6o mirriån-kg. ory,*uìghi.
The analys is of over 5oo s+-omachs of whitef ish shov¡ tha t the a.veragestomach content is ten grams cf rough weight for onã-ìdurt fish, per24'hours, (ot' 3.28 kg. fiãr-'on" V""ri|
so if in r'ake ïlinnipeg. the o.nry fish ï¡ere wl:itefish (no other fishcompetttors )-_]Tu "gl say ttiat "p¡;;"i;ãi"rv gO,COO.OOO vyhitef ish coutdfeed on this area (teavine' the iöst ãi-trr"" totái-;;;"r of availabr_e f ishfood for reproduction ). 

----Erliryli¡tì*"åpproximateì-y 
from the statisticsthat the total amount of *1ot?risñ 3aräåt in rake',,inni.peg equars aboutone third of the total_ productÍon of ifii. Iake, v¡e 
"àn say that30' 000' ooo of v¡hitef isrr'ãorio feed on uøoru whitef ish ground in Laker'rinnipeg' vrithou ! 3"y "o*pÀtition rtorn'ãtnut 

"orr."rãlLr f ishes present
;i"i3:rïîi?; u" 

tf,*Ë,:,Ì-:i:::Ëff"i: ";"; rrif .nirobs have the same rerativeproductivirv a:.Lakg '-iinnipeg, v,ie can ""u':'iüJ;"iä,ä3ð:oååu";åï,äEå:ååð"whitefish can rive in the;å iár."";;;d;tivety.
As can be seen from the,.sgcond part of this work there are onrysix or seven miltion v,¡i:rteiish in Läk; ,,innipeg a! the present tim.e.ìri:l other words , the re is ã 

-reserve 
f ood s upply-vrhich can support f iveitimes the number or-v¿hii"iiu¡, wrricri-are now present in trake ,¡/innipeg,



BOTTOI¡I FAU1VA O! CTHÐF. l,AIfrS

------
a nd l,riu sc u I.:-um Ëilir fsìiffi#

ïi5r-3'""å;""Jr"1":iíiîíis'r l"lf:'-:î,îî"*Ì-;:.. "rr:. th? s¿ìae thrc ugho u t
s ize of d:fferent

srrÌnmere anO-Ji-iutumn ;r;-.!uqt\!!!!ur!I size 
-i1:I weight) tn the;;;;i; cflhircncmus r".,¡"¡ f Jrc i * ,-^--.'-:*furativel-y very snal l. .fhr. r cy,r¡^ . ^rIhe lalvae cf

a 1o'g the shores of rake -.ri;;ili:Ë,";å,,r3ï" ".?i;íffij* l5rjl" 
"å";;iï;;"

'?J

f'he bottcm fauna cf iake.,,rinnipegosis an,l lake lvianÌt,¡ba Ciffersffi:J'fi"'*"'":î''o'|;'3;JJ;".;å:r;:'-íãl""",iinnipegløhief}yin*-he

ï";å"J,'åìï:fi;i*Jr:. o:"+l;:., 
-?,' ll::: Jwo lakes is very muck

richer is srãr-t-morrrEr""". ";";Ji;"ïå ii?:: tv,ro takes. is very muckt
a

-ï'arvae of Hexagenia "ii*¡å;ur,u rrt rJa'Ke * 
{}n"ipegos os and ivianr tola-.Íjsliæ-'"ffiíil",îËil;'5'';;iiåíJ'i",í:"it,jíf;;""

The benthos of r-akes st: Martin and ,7ar?_"f."r, is qu:.te si¡:ilai. tc
il.^¿ ^¡ r

;ffi;,ii,i?f:"";'*;iåS"Fnof '5.q!;lfl;;F;,-,i+:*iiËå,#;":å;:,i;J,:S;,3fthese lakes, us ?a" u""åri'o¡serlå;i;;" go ali these rakes, as werr
; : "ffi : r' ;"'Í: J: :i ;ff , ff 

;¡; jí" ;jjïtÏí:,r, 
Í; ni : iT 

i ",n" - ;;" - 
;p i;,',,.*

i*:" f?" í;, 
"" 

g"::;, Í:; j?:;:¡ij", ,ï"Jiå',1i;i",li*¡ j..^ "j"o ,
üÍï:.t. lÍ, I?:-9yrinä- oi;r;i;" t',.JÍ: 

";: :ffi";:;:l^ã,'ä*'å3,i.."ii;ídl;'*".1l;?i";j_l*:-*::l:i'"l
: iå,;Í ; i; : 

" 
; : f : 

;, j*j," *: :ffiii" 5 i ;i "i å 
u. 

IT I i, * " :ï å';
r ii, i?,iliiå' JJ,ii;È:;üïtiï$;" :ff " :T ri#;î;J; tïåis" 

;;;*j" 
:

."-" 'q uur,.L's, rï lmaso about, the end ;r ;;;";,ïft,; ;iåif"""î.iriiJ"St...åT:ru'init5f,":3""o:"il:y^;,-:l::Þ";;"";; ;" observed in th,- ¡.rôyì ì.^-^

Cther botrom organi"*"1.::"f*".: anrphipods ancj rtol-l_usks, also show
seas ona l increase uñc decréase in numuår an,r s i.ze.

The:'e is eveÌ'y rea son to be 1ieve that if the v,¡eu t?rarching peri"l^ "i ;;#"uquo,-t, 
"^:ü;";";..î", 1u_ira¡r",,lrårårä;:fl ;i"-arvce shtlulri be _expecie,l=rreïi- r.ason , a.nA l-n conneci:on wrth the

\-á^^1,-^¿.

.;;i:;'¿J?#::; 
:í:iii.iËi:"î.il"ii;*;:;i-;;:"::iíí;i,i;g;,..,,Tni:,.å:rürvee rnusr be cne cf tñe main profi-;,.-"i-;;;";;;r;ic irisect invesli_ation
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sYpIE¡frATICA! Sr\mcH.

._.. Tþe co¡nrnon whitefish, E(Mltch) bqlongs to the "*feEl¿varpir+Fl I.inne ) .

Tþis group of whitefishes befng widety dlstrib-uted tþrouehout atl the circumporar-reglo¡ inciu¿Àsseveral well marked species wfifr a ereãt marry ro"utvarieties

rn manJ¡ different places, und.er simirar condit-igtT,, fo,r¡us have orlgináte¿ wtäich are so slmi r.ar that
It It verJ¡ diffieult, and. sometlmes even impãstiotu.t9 dlstingqÍsh qne from another. Generally speaklnÅ.
thes,e fishes repregent one of the mogt difiicùrt uvãt"*-atical groups" -'

All this group can be divided into anad.romousand fresh watei fiËhee, Anadromous fish spend. a partof their }lfe in brackish water, usualry not ear iromrlver mouthsn and enter the rivérs ror äpaùning-pùo---poses. The gecond oneg, entirely fresh ivater ãfän,repr,esent a your.lger subgroup, whlch d.eparted rrom iheanadromous condition, after the ice peilod..

lhe foLler¿i¡g ls the schematic representation ofthis group::

GXqBp Coregonus lavaret,ue.

North Asfa

-

SgIlþ .åmerica.æ

Ð.II1,IV G- lI; A, DIII-IV l0- t4:Atf I- Bav^ -'--
TJi*lv']1- r3( u) ; w_ 12- 4; tt. Z*-94 ¡ iv.p;Arrr=rv to;llt9+,g9; cirr rakers- ig-á+, 1t,za.:-i6.õiir ra-'ci tl rakers *24-J9. _ _ k,2i[ zb-iV, 

-

C. l,p,natio Smitti
ç+Jergss! us ra y ar e t -ü; ;'';å; ilå;lir%H,l:#s.l*?-gI.3IS3'\Illarpacrlowski . J€,cus- coregonus c }upea-
9¡q,.-ål:?fjal<o1) lT1l".ÞFu relerskoge@-râcustrine.radog?_& (Siberia)-lfff -ty t0= ¡ffiîi II. _Árner,onesq_l¡rkes, ?,.-ITJ, rl¡4iII tI- Þ; ttg0_86.1 iIf_¡y. g:Uj -Á'

Tvg;l*; *IrI:Ty It- qirl rakers2!r25, = -. rr:iv ð_u¡ -¿i 
7,r=

ii*ä!i:'g, iåü ft##;il1:ä;FfuE#ås4,?i ;;-: )=-)n'_n,Several varieties. iake Bajka't(Sibeiia)
ÐIIX-IV_9=!Z;AIII-IV (Several varie-ties)
t0- r1; 11.88- Io7, cí 11
rakers 20-28, (and

regonus cI orruie
ve gfoup o

nneJ,
SaItic Sea.

other varÍeties)



@

_ ïn its systematÍc characters'the American white-flsh ls quite simi 1ar to the siberian take whit¿ti;hand nay be p laced between Core
_ia+ nation Smltti and. Q_oreffi.=natlon -tsaicatensis-

i

According to the key of l.S. Berg. X,ishes of,Russla, thg American whlief ish-dães "ãi d.iffer from
-

3y taking the characters of a sufficient number ofindi_viduars from the stand.point of variation staCi áji",by the method -oÍ *g?" squaresr w€ can compare dlfferentvarieties of whitefish on this.continenl. rf the diff_erence between means is much greater than the mean errorr.Ìve can tell that we have two d.ifferent species.
ïn the case of coregonus clggeaformis and. coreEonus

,*avarerr¡.F. pldschiaq ä ãTir,ffi-þetween the meanã-õoes not exceed the mean error. and ingeneral, both fish are so simirar that ii--tñËy-ãå"ürî"atogehber no ichthyologist would dist:.neuisir them as diff-erent species. on the casis of smarr ãirferences in thenumber of scares in the lateraL rone and. the geographic-al distribution or these two rish, it may t; ñ;;-ãã"ï""tuto consider the.American fish a" á su¡lpêcies of cor€-
!:i1"") L?5E. raking i;i; õãã"iãuñãtior,

ifü ;if; { 1. ï"is',å:', 3Tl,lnå¡ iîü i gf,Ë Ëï #uîEf å*äåif ïffi '

r¡re shall continue to use this. name.

. .- Thg comparative neasurements of this fish are givenin the following tables;

&p
\

,

/
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Coregonus lavaretus Coregonus c lupeaformis Difference be-
and

error

a/
//e

of head
Scales in lat.
line

Sase of dorsal;
length of body

( smitt )

Eeight of dorsal;
Iength of body
Base of Anal;
Sength of body.
Heieht of'AnaI;
l,e rrgth of body
length of Pec-
toral; Iength of
lody L5.306
J-..ength of ventral:
length of bod.y . Lj.z5
.k:ngth of caudal
Fedunc le.
þngth of body LL.g45
i,ength of lviax-
i llary. {orretir

0 "39-0.74
Q"5g -091

0:+7- l, 15

g.B5-Q,56

L. L-,Q 75

0.23- 1.07

r.02_0.50

69-z,z

4.3-

Ðif ferenc e be+,u/een
mean and their
mean error.

1.4ó- 1.23

2.63-L"55

0.22-2.L5

0.4L-0.9

o,Bl- r.36

t" tó- L.g6

0.28-0.88

2. r5-3.8

?o-

pidschian
I¿ean me¿:n error

---

tween meansMean me&n çl¡rcr'their mean

L2,725

L7.90

1r.7gg

11" 70

23.+75
&

Ba. o

0 "25
Q,27

0. 15

0.22

- 0"14

- O. TB

- 0.14

0.65

0.57

u.33
17.31

I1,3 I
v.55

t6.7L

L5.+B

L2.97

25. L7

?7.7

1.23

- L.55

2.L5

- 0.9

- t.36

- I,96

-0. 88

- 3.8

ê,/
/c

Base of dorsal;
L. of þody

C. c lupeafermis
I¡ìkrå Winnipeg

C. c lupeaf ormis
Iake trYinnipegosis

Mean lVteah
error--

t3. 06 -.1.2g

18.63 -r"5r
LL.+2 -2.9

v.76 -0.71
L7.L2 - 1. Þ

t6.q6 -2.9L
L2..92 - I. le

26.25 ",4,2?5

75.8

Mean Mean error

rl.6 -1.17

-1.ó

- 1.4r

-l.Ig
-L;59

- I",)0

-0.65

-3"33

Height of dor-
sal;l. of body 1ó"0
Saso of AnaI;
I.. of body ll.a
Heieht of Anal;
1,. of body. 12.35Ir. of Pectora|¡
l. of body 16.3
Ir. of ventra L;
f,, of body JA.g
lr. of caud. ped-
UncIs. t:. of body$.2
Jr. of rnexi llary.
.L. of head Z4"I

Sca les 1n lat, li ne?g,?



lviSAsuRuffiNTS ox' ll¡HrrE3rsH (coregonus ct-upeaformís )

În 7o ¡¡f J.ength from iake 'fflnnipegosisÒ

of sody{smitt) t z 3 4 5 ç T B ? j.0

rength of head 20. 0 19" 3 lg. g Lg .Z 19¡reieht. or ¡o¿y ài-.+ zí"i jã:õ jó:B ;6:, åE:8 î8:?, iro..r, !rr".å 3?:3Height . of caud.,

'"å'r"ri't""';î'çl*tli¡iz?ili,g'tilzfi 
i!i,'i1ïii'Ê-.'iHlt

Snout to anal
Snout to dors¿
Jæng'th of caud.¡

pedunc re l?"q 1l; l l¡.2 \5-"! !2.ç lJ,g !!.6 !?.2 r3.3 12.5Base or anar - tg.g t5-.¡ rõ"å úit iõ.g Lz,o rl,oBase or ¡orsar iõ.a ü:Ë rz"ò n.i tj,z r2,o r3.+ t1:ä !i!, frt:?length of pector --' ¿' -r

.ength or ventT*r'å'J l3;' !i,? i|:l i1r:3 iZ:å tT:å ll: I i8: i ¡"r:?teight of dor- ' -'t -/Ð
sal - +7,! lg. _1 ?g;? ?1"0 l7.q !7.6 tTIt r7.6 Ig. t 1g,.8Iieight or Anar Þ.9 u.¡ w.i wii Ja'"g ú:õ rh7 r3.4 Lz.5 Lz,5

n lo of length
f head"
dian port!f head 50.0 5B.g 56,0 60.0 5T.z 63.2 5r.B 62.5 57,2 62.5ength of Pec-

i:äir er T{: . ii:'i'Å:ii7:i'ú:i lö:õ Ë1,' ?1..T ?A:ã ZZ:; ?h3enerh or snout 25.8' 29.+ zg.4 ¡2" ö z¿.g z6,g zts:i zt:a ji:; jt.3ength of ivlax- ' -'a --rr

:roteror*lt3lt 2r.5 29 .+ 26.T 29. 0 e7 :z 22. ! 23 ,5 25 ,e 3, . g 3ó.3
width 27.L 2+.5 37.6 33.4 2E,6 J1.6 27.L

' lvrSASURErv¡INTS OI' ll¡IÌiTEf'_ISH (Coregonus clupeafofmis)
n /o of rength from rske rt/lnnipeg'

:.rl::irì .ìr.

f body(smitt) L z 3 4 5 6 T g g t0 M

enethorhead 7'7"4L7.L19"ãlq"?18.g 12.9 !g..4 Lz.q2r.0 LT,g rB.zo
åïË*t':i l:iä . ,'., 2ó"8 2?.i zg.\ sõ.ó ziii i'6:6 ;'6:i t¿:i ií;l ãt. jj

peduncle q.ã 9ro^ g15 g,9 Br9 B.B g,6noüt to venrra t +7".á áå" e !þ',+ +g.+ fái2 +Z.g +g.? +4:7 +l:5u _8:3 _8:?ã
rål,* i 

"" 
ä3i" *, laI".Z'lì :L T1-:Z fâ:i r-]:à 1?:g ä:i X|:t 

¿å:i i^;_ii m:!iength of caud. - "/a

?=3"ËF::*å,. fi:i ii:i ,i'i ü:f iqtr ii:å îi:Z iõ:3 !s:,2 tå:å iå:å3se of dorsar ro.õ rr.ö-rí"0 i,.¿ u'"5 rr.B rr.5 LL,5 rr.g rr. r tr.26ength of pec-

Lr*.fi":it r5:1 r3.8 15.8 L6,z r5.8 Lgtz rB.9 rB.B 19. r t6.T rT,g4
ientrar 13.4 r3"9 ii:l !+.2 lt"._ !!,2 !Z.g !5.g L6.z U'.+ i.5.ooìeiglt ar dorsa L Lr"g Li-.i \'l-.i þ:å ú.2 i:i ú:¿ !!,2 \5.a L6"Z L6.05eisi.t or;anat t2i3 rö;Z th,+ ti:; ü:b ra" I r3,5 rt.9 13.0 IL. I nr" je

lo of length of
a'd.

ff;" port; of
helh of pec-

toral
of eye

ngth of
th:.of 'sylo;ut

iUaxi llary
ngth of tuan-

di.b te

64,2 6L.j
82, o 80. o
LT.+ t8"ó
30.4 31"4

21.8 34.3

terorbita I
widtþ.

62,7 6o.B 6+.9 6j.g
8_5 ,6 86.5 83,5 too.

il""; LE:"- È!g:t- t:ã
23.7 2+.3 22.+ 22.?

27,2 32.8 29,o 33"9 30.6 28,g

62.o

98 ^oIó.0
30.0

18. o

6L.2 59,,2 75;L &.6

97 .0 90 ,9 g3.g go ,21,
ry,4 ú.+ ' 18"8 'tó^6r.
26.5 zZ .3 32.5 zB,6+

2Q.+ 20.0 22.5 23 
" 

J-O

30 " 
oo 27 .6 26 .3 33.8 p. oo



r.1 t2 13

20+ TE,8 Jß.5
30"7 30"00 29,5

g,Qg g "5050.0 4"7'
72,8 70 " o45"5 +7,6
!2,5 13.B

L4 L5 t6

lB.4 lE. I 20 
" 

o
29 ,,0 29 ,3 32 "6

li.4 L2,5
13, ó 13.8

9.50 10.0
4"7* 46"L
7 1.8 72,5+3.6 ++.8
t2"B 13.?

LL"5 13.2
14,4 13"2

tB"6 L5,5
L5 "g L5 "5
tB" 2 tó.3
L2"7 L2"5

9 "zT to "6J
46 "3 48. o
73,2 7Q,0
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As ds the case in a}¡nost aLI North Ar¿erican lakes
this species has several wel,L marked varieties in lake
irÏlnnÍpegosfs and r.,ake lflnnipeg. The following forms
shoul,d be dfs,ti.nguished:

The d.eep form; coreEonus cLupeaformls morplna e q-,ta
\ oeptxl ].n rengln: I emales J. J-J.4; I¡14J.es

_ 3,7 - 3"9)the long form,. Coregonus c lupeaformis morpha e lon-
eãta-(¿eirt .Z *-J"gl---
mdrËi 4:8 - 5" r) -

In additlon to these, two coLoyr varieties are to
be distinguished". Thgse exist among both of the above
menr;ioned rnorphae. They are as follows:

I'ish with bright red f ins, with the sid.es a faint ly
gqLd.en coleq¡, and. witb gold. pigment around.
the pupi lq

Fish of the usual silver coLour, with grey or nearly
colourless fins, and. siLver pigment around th.e
PuPi l"

The f,irst of these appeørs to be the more vigorous
and is usuaLly found to be allve when the netå are raised.,
whereas those of the second colour variety d.le soon after
being caught" This difference is well known to all fish-
ermen on the lakes. There appears, however, to be LittIe
or Ro differenee in the irabits or distribution of any of
these varieties.

å4pr_dLomgus lvhite f ish.

Urrti I the present time A.inerican ichthyo logists have
considered. th€rt the common whitefish (OoreåonuJ pfUpq*-
forq*s) is essentiarly a lake fish. Affi
fotmation obtained from several f,¡shermen,whitefish enter
The Clr.urchlll and. Nelson Rivers in great ¡1unri-bera, flom
Hud,son 3ay. This is to be expected. frrlm a cqrn1Þ,rison
rvtrth Eufgpean and Siberian ir,qnbers of this g.fg,gp,i ifie
obtained s-everal specimens of anadromous uthitèfish ffgm
the }otser Nelson R1ver near Hudsonrs 3ay. 

:

Thls fish d.iffers from the laeustrlpe feflq {nitÐ
slender ¡edy, and. very d.ark colour, aLl the f Ínç Afe
oolored -olack, back black, black ¡rigmentati-on on tT¿e



@

¡,1des, head, . opercu lum and maxi llary. Head is larger
tJran in f'reshlvater fish. tiperculum is s,omewhat ruitnerback. Caudal pedunc Ie shori. The form of the head.-
which, - in the freshwater fish, is s light ty concave 

t

dorsally, is nearly f lat in tlie anad.rãmous form.

WASURE*EIIrIS 0j- AÀAIROMOUS FOBM.

U-t 
qte-gf Lenetþ__9^{- þ_ody.

J.o length of head.
2. i{eight of body
3. Height of caudo

pedunc le
4o Snout to ventral
5" Snout to anal
6. Snout to dorsal
7, length of caud.

pedunc Ie
ö" Base of anal
9. Sase of dorsal

10" length of Pectoral

11. Iængth of ventral
J¿; Height of dorsal
13" Height of anal

In Za of tength of hepgr-

14, lrfledian portion of
Ïread

Jængth of pectoral
L,ength of eye
length of snout
length of maxi lary
Interorbital width

2r.3
2g tg

9.0
49.2
70.3
+7.0

II.7
L2.7
LL.7
L8.7

L7 "7LB.5
14.4

76,2
8T "g17. B
26 "g29 

"2¿o.o

1E'_1.ló.
L7.
18.
19."
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THE AgE O_QIv¿PO-ITïOS CF qATcHgS"

tl

At the present time the average wei8ht of whitefish, in ,

catches in the i-akes of Prairie Provinces, ig three pounds.
The largest fish caught during the last tr,uo years was a female
of 16 poulrds. Twenty or even f if teen years ago specimens weigh-
ing tirventy and twenty five pounds were not rare" 'uìl€ have no
data concerning the average weight of whitefish twenty years
agor .out undoubtedly it was somewhat more than nowl

Usually the decrease of the industry is accompanied oy a
decrease in the average weight of catches, but it would be rvrong
to connect Cecreasing ef average weight with decreasing number
of f 1sh.

Together with a development of industry and the d.eveloping
of fish culture we can ocserve a decrease of aver¿ge weight in
connection with a mgre rapid. destruction and. rep Lace¡¡rent which
nrakes the average life of the fish very riruch shorter.

the main bulk of the catch is quite compacè in'age. From
the tota l amount oí f! qh 65iu _?,1_g c_.o-11!-o-sed of individ.uals over
five years olde

I'OOD 0f' I,VIIITII'ÏSH Ii PRAIñIE g#'JE-.

l,üleitefish beoin to t¿rke food on tlre spalvning gfounds, a
short time after hatchin¿, severaL days before the yolk sac È
fulty a-bsorbed" The gravel bottom on which are situated the most
irirportant spawning p lac es is qr.ri te r i ch in fo o d.

The young fish, d..rrin6 the first sumner, feed r¡rostly on
plankton, althou¿ih, quite soon, even dtrring the 'irst month, they
begin to huni f or smaLl Diptef? Iarvae, getting them-from the
bottoni. -,Vhitef ish f ry lãereTõre ar e not entire ly p larikton f eed=

ers. '/e were uyrable to get a great many whitef ish frorn the ex-
anrir",ation of the stornachs. The fo llowin¿ t¿ b Le shows, notwitkl-
standir,g, the ni¿rin food of whitefish fr:y during the first three
mo ntlrs :

As vJe can see from thi
is colirposed of E$]lgpgdq,

irn.in food of whitefish fry
( La,rvae) and qg.pçIggg.,

s t a-io Ie the
Chironsniclae

oy the i'ionth of August, if the fry h;,ve €nou6h food, the
young fish reach ten centi¡r¡eters in len¿th. the fry at first keeps
in sclroo ls togetner with tutlibee fry, a.nd only later in t;¡e
season go into deeper p-lâces,.

Tn the second year the young fish feed inostly on bottom fauna.
,{e exai,iir¡ed six w,ritefish, one and a hatf years o Id., frorn .l-ake ,Iinn-
ipegosis, w;:¡ich. were caug?:.t in trapnets on the whilef ish spawning
6round, L7 rniles north of Snake Island. lhe sto¡naçÏr content.g of
the se f ish were as ¡e llows; Chironornidae ( larvae) .-
- 4oio sua i-! rrro Llusics (pisidiu.nT.'iã-ffiñîc,öTà) "- 20io:: gl1þg
and siratl I{e¡agSI:lA - LQ'iu.

e3¡
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f,ound in stomachs of whitefish.
rn dif ferent lakes of the Prairie Provinces tlre foocl of white-fish varies. FoI example, in.iate-iyinnip"e the main foori. of the'¡'hitefish is smllr ê*piriráq¡ (*rid-i;;

n'i n"'ip"e;';; a rr1 ibEe-rffiTÐõ^bà *; ärffi) 
"f"åriF"#l;smarl morrusks. rn some piaces; ;"ï;;;;.";ä;'ì; rhe norrhernportion of rake rriinnipegoãi", aúri,:e ii.u ueconc.;þart of wrnter, thestomachs of some rn¡hitãrrsh ri" -i"lioi'-¡iã"ur-ä""öni"nIgr*E 

iarsae.
vÍe must take into consideration the fact that the food. of thewhitefish is sub¡ect to change á;;;"e-ãifferent seasons.
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ñrfilÍ

'tþ" sto¡tachc of whitof ish from Atlkemeg, J.ekernoLlusks ( posj-dium, _Nr¡sculium. Sr,haeri. î*4E'ñ;öi; à"a-ãiäËüi-,ffi;-; æ¡-*^.4*H*å'Fie¡ãFli-sffiä-lnå añ'iaÌffii,rffiË
ïn

two whitefish caught in
I'iver near Hudson Bay,

I:
- ê.

¡,r

23 ' 5oj rnèxii;ana

trt is interesting to compâre thås wi.th thç average
¡rèrcehtage of ¿he ,trtïo,rr f ood ii,er,eriai f ounã--in-";;;"arr-ment¿'ry tracts of six adult rrhitefish f,rom Quirr
l?kgq -saskatckrewanr wtrere this f isn was introduoed arti-
f ic-ia Lry. the stolra.chs were exami ned ear ly i.n the winturarid we're found. to contain cglja jg - igf ,'*n¿ rivãräîr,lrnickeruockeri - y,"_

¡r,t^ One very interesting poirrt u,as observed.o vis: thatrrsn !Tru-cil ri/crê infected by internair parasitês cont¿rinedli it le, if any, fco d.. on itre o ther hi nd the s tolirachs offish which \¡\Jer: g free frou parasites r€¡,rr.y aLways "or-tained a guantity of food. rn the case of the irrfectedf ish tl:e gro'vrh rate wi r-l. be d,ifferent and this f act mustbe taken into corisideration in deierinining the åËe byscales. The totar amount of fish infecteã ly inlernäL para-sites (Ççpt,odgå) i" abcut LOru.

Fo" several days before spar,vning the whitefish t¿ikeslitt re {oqd, anii of ten ¿oås ,roi t"k" ,r,ytri å ri, -!üt -

imrnediate ry after s pawning the fish f eeäs heaviiy and of tendevours a great d.ea1 of its own spaìün.

u

CQlrÞg'.fTIA\ 0f'_ Fo0D 3Y ,r.iTTEFIS}I.'
-- î-'*"* ¡"--iÞ; ;F;'::J'---

stomach content of adutt white f ish in
i-akes ìiri LL be as fo llows i

Ih ¿åke ,linnineø,
':,::. 1¡, ., ..,

P_ontoporeia hoyi -Eïã¿+ Amnicota.sB ffii.r
flryeanel{"" ! glvaeì ?i i ZiZ t"Tru¿nia- 

-ri*b*tã' 1i o 1, IChironoraidae ( rarvac) i;q ii l iy.g.raãá sp-
Ii?idiuia sp ', 3¿o 3: t öirãeir;"'õirusi<s'i' ö:A u;4
lfþ lv,eÌta tricarináta 2n á.-.q other C"t.siããã" , ôi3 ,,,0i3 ,, , ,,, i. and s-p, -

Crustscêâ - ïZ.Wr¡ fnsect la¡vae - 10.3; ![ollusks - T"to.

A very fel raryãélTlþiggIrgnigå; Severat spherñ;i
co lonies of Lqi-!.g-g-gq@õê' an¿ fert ilizeti wiriterish%etsgÞ rrver e a lso o oserved. -

The stoniach contents of
Sepùember IgAg; in the Nelson
were as f o 11,6r¡yg ¡l¡ tr'ena lç ¡ 5OO run I

ÐATi,Y

The average
dirferent praiiie

-

,1S. ECU td.il. - 29 i
4eå sp ( Þrvae; ..

æ:',ii

üËl.S.P. i 4i

n
20:
.lã. k

¡ 29CI ÌhüI:
i¿eñe ùigse



eg
*"çt
D

.rl

-".'In , rake . ¡ilinnlpegos 1s.

Chironomus sp (

Pisidium sp

lymnaea vahlii
Valvata tricarinata
Amphi po ds
Amni co la sp
Valvata sp
llexagenia limbata

Nu.lber

larvae ) rJ3; O

19:3

L7,4
L!.7
11, 9rl.7
5"5
3"+

Sphaerium ep
Ph;rsa gyrina
Cambar'us viri-dis
Phryganea Fp
Musculium sp
Corixa sp
luro lanna sp

Crustacea - 5.oi,

c'lo

61. L
o1

Numþ.cr fu
1,,1'(,.

Planorbis antrosus I.'é g.+o
Nenratodes (free i,iv- O.6 O.25

ing. )
B.o
5:4
5,5
5.+
2,5.
1"6

0.2 o. r
o:2 e,L
0.2 O ¡1
0.'l o.06
0.1 0.05
C.l 0.0o
0.04 0.02

Insect larvae - 6J¿Llo; Iio Llusks 3L. j7oì

Nuüiber
Amnico Ia ep. 6qîô-
Pisidium sp 33.o
r,yiilnaea Ëp 22;B
r,hironoffue sp( Iarvae) 3;Z

In J-ake--=--æ -Uiani-!plg* Nwib er % .
_-'* b3.2 2,5
l. o L.2
0,2 0.2

hough
urg ight .

th 91 .

-9TõT
I0. 0
7.6

tu
5L,6
24 t7
17.3
¿.2

Amphipods
SpÌraeriun sp
lvfusau lium sp

ivro Llusks - 95îri Insect larvae - 2tjibi Crust¿icea - 2.57o

tr'igu::es in the second co Luiirn indicate merely pei-
centage ot' nu¡rber of indivi duals witirout re f erence to
s ize or fo o d va l¡¡6

Às whiteiisir feed rnainly at night, and. are causht
durin¿ t;ris period, the averaËe stomach contents should
represent haI¡ e¡ a 24 hour food supply. Ixactness will
depend on nui,rber of specimens examined. Thusr ot this
view we ca.n estimate a dai ly consu,i,ption of whitefigh
focd in the Prairie rakes, as follows:

In
In
In

l-ake lirinnÍpeg
r" ke \Ti nnipe¿os isjake iuanito.þa

Amphipods irio llusks Insect
a nd. o ther ( sära r-1 ) larvae
crustac ea

ró0, 0 L4 20 .023,8 ll35.+ 27+.0u:o 25+.0 6.4

-Average in Prairi e -Li¡kes ôJ;4 L44¿'5 LC 0. 0 8 .7

This will be 3.28 kg: rou¿h weight per year; wl:ich
accor.ds quite well with the average increase in wei61r.t
of whitefish of 200 gr. per yeer. 0f course the eüân-tlty of .3;23 kgi we must count as a minimum, without
inclu.din¿ â tL other foodstuff which the whitefish takes,
ån, O Li¿ohqg-t-a, t_L@iqe_?.r Acafinq, Iarvae of Odonata,
-C_o-ri¡a and other food of secondary ilportance, w;¡ich-

-

not be esti;ireted exactly, atso soü1e vedetable matter,
pieces of f ,od; detritus, hui,ius, mud, and other stuff

C â,fi-
ro t ten
CO fi-

tai ning 016. nic .ircì tter .

.t -s ^.'lA 
::t :
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Ehe amounl of 9-to gr,, of food per d.ay rnay scGrirto be too srna Lrn ouí 
"ð ,ü,Ét 

"oi-io"äãi thåt the f i¡hexpends very f ew ca.rcries ror keepi;Ë-;n the normartemperature of its ¡oay. - ¡Lvev4¡¡6 r'Àl

qÁsIEI.AggEE 
a

As food co*petitors of .rvhrtefi sh fry ma¡r -pe äoticrdmenv drrrerent specier or mjñ;;;;-9spååiarry thË cenuËNo!.io.eis ' voun6- tu rrtbeÀ àlu {;t. 9i"iiãr."re r, pet'chlgord.eyes, etc, which feed on ptantctonr-ico¿¡,

fhe fo Lrowi¡g sp^ecies &re the co.,ipetitors for foodwÍth ttre adulr *ùìt;ã;;h:"

ii"* åi#rrl#*{+?,-'ls-ee}ele.) . rho stô*raehE or sever¡¿r.z; pickere t Ï'T,1li:::-':3ry. i:i:": or .{is.+essrlå*¡rtir¡-lta
hdËËt,"',;. ffi i,i3#Ftril tffiffire¡nains of sine L i iish cont¿.i""¿-or¿rfy*i;.f,pr 

" 
rum*m$"¡ffisþ *"M+ïj&i 

r üb¿rÊR*

å:::*,3i:":g: in ure prãi"l*""ürËJl"ä"åii,,*
consiãts oãl 

+¿¡ !'¡'¿q 'r'er-Lr'f,e J€Kes t s'eows that û'tp fcod
40la or le,rvae or F+.1$S.pia,.Jå¡n!¿!g.20io of #,g.n,!opg,Isis-þgy.i and other

îl¿:i Jffiii" or 
#i{f+Hl¿ee. 

Árnphipods'

L?2" ol vese ra-o r-s ffi'. 107r of :¿iscellaneoug4. Common su'cker (eãi.;";,this i i;h- ïi"i,,6_ n,orff-y-TïJffi ü#fiå#F+1 , ,frtrllåfiÍ"on the tvpica_r whitef+trr-lrouna i.i ñ..r"i'¡u ranked ainongthe coi'rrpetitors of whiterî=ir. ri= "i'ã*ch co,.t"rrt-åînpï;
åff fuîå lli;åï 

=' 
å: ;iilFiiii ¿ "'ili'"'åi 

ii"är =,'äii,ï, i3 u;,

! 
;q, Ët"f ü3" 

r ¡pffiffixrujm*l; îi" j; : 
u,.,i 

i"i$iå Inear Brack f d" is ê:s ro irãws¡a-vsr¡u' ¿¡r

liexagenia lir¿irate., F oOloChironoi-riu.s sp. rarvae tífiAmphipoda ;t:-
c¡,iibaius vi:ridis ,3í;
iuro i iusca 

5"/,

b._ Stur.geon (
of tiris speeies
tri out ion o f wil

tsI-!ry=gf=$àt-vgffSg) . Tne di str i-pution
ll-f,{" ì¡_i_nnirr@lTirfers fron iú;-,il;_itefish" Very-reriv stureããrrs ;;, "ää"ät-""
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the lvhitefish grounds in the northern portion of the
lukg" _3ut, _ 

nÈveÌ-t,he r€ss r stomachs of Ët,rrgeon arefu r-1 of si'alL ino rlusirs, á.mphipod.s, and. larvae of Hex-
ïlrgni? _ri4baåq. the rast ãpeõies j as lye rL as *rlrrfl-otlrer larvae of aquatic insect, i"oduce inájincrl
yhi oh 

_ 
oei n La;v ti:.e eggs o'r er ilae' wi¿o rc wat er àrca. '

{her*f.o{e_, br Í'eed.j.nã on suoh fotrl¡rs, ev6n-i" ã:iö"*rj.tyfrom which wl:iier'ish. are absent, there wi tl bc a- ceriain
e ff ec t on the white fi sh f,oo d. sup-p Li es.

¡.+qEÞ*O_E_SË9$HL

A. åJt,.

Observation on the rates Õf growth of the fry werccarried o'n nainly in hatcheries.
liithen just hatchec from the egg, after sëveraL lnonths

:ffi}":l11,._tl"* fry of whirefish Iã essuntiãiii-; -räiuoc,
wfllcfÌ rnust hB.ve a period of postembryonåc deveLosraentbefore attainfng speej.f ic chã,racters.

the food saç ts aþsôrbed fiom ó tò tA dayå af,tcr thefry have iratched., ühe ti¡ue varyin6 some'hat 
"ilrr temper-ature, food. and perdrod of incuiatfon. -----õ

Tkre size of- fry just hatching ig o-! nm. Ðuring the
Íiru.t {"* days the fry grow quickry" The generationshatched from d.ifferent ãets or spaivn are nãt the ;;,;; insize and rate of growth, but errwäys ,"à"rt do;bL"-iüãi"Igleth d.u::ing the first'week (lr I rZ-r*.j ;;ã""""-ïñunabre to sea.rch for food, The rater år growth in differentlakes, depend on ternperature of water "ñ¿ i""¿-r"p;i;.

During the first month fry reach þ-JO mm. in }ength,lfe c¿:n remark sorri€ periocicity in rates-oi grorn,th of whjhfish fry.
Af ter aosorption of the food. sac, the fry eat ptanktonra\renousry and. gi'ow on an average.to zz ,om, and. after thiswe can reinark some deray in further growth. This is prob-

lllV il. lonn_e.ction wirh the formatioã of inte¡:m r ãrgänr"After this the y-ound_fish gr.ow again üiore quickry anã by-August theJ¡ reach a tength of frõm 4þ to Tt **,
.A's is shown by the study of whitefish sca.res, f n aüüurnnand winter of their first year, tþ" rates of growit of young

f isl again begin to be sornêivhai srow and onty in the second.springdoesthefishstarttogrow1norequj.ciiy.
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The rates of growth of whitefi
same for all fry and we can always
eration individua Is tr,vice the size

sh fry are not the
find among one gen-
of others.

GROi,\¡TÏÍ OT' ADUI,Î FTSTi

The rate of growih of adult fish was deternrined by
meens of the sca les. These rrere taken from diff erent
pa::ts o f the .io dy in the dorso lateral and ventro latei a I
regions. The best scales for this pgrpose ìvere found to
be froin ihe dorsolater¿ I re¿ion. Scates were collected in
paper envelops and kept dry. SeveraL seaLes ( usuarly
six to ten ) r,uere e;<a¡¡rined from each f ish" they were
exarnined dry under the üricroscope using trans¡nitted Iight,-out without the use of a substage cond.enser. the best
multipiications were found to be from ten to sixteen.

' In the center of the scale is a small area without
striatio r:s . This c lear area, the soca lleri. rrfocusrr , re-
presen'r,s the origina I sc¿r le of thre young whitef ish, be-
fore the first winter. Around this area are numellous coni
centric stri.ations, rrcirculirr which form aLl the time,
during the gror,vth o f the scale at, i'r,s periphery. Tn
swruner the dist¿rnces between the circuli are greatei than
in w inter, when the fi sh grorv comparativety slow Iy. Under
the microscope we ca,n see a series of consentric ri ngs,
composecl of c irculi, r,vhich represents w inter and summer
rings,, Iike the rings of growth in a tree. The outlines
of these rings show the sizes of the sca les of the fish
in a, certain year. t-uring the sparrning time these circuli
are .oroken and have an irregular zígzag forrn, so it is
po ss ib i-e to de'betinine by ttre sca, ie, not only the age of
the fish, but aLso how many i;imes the fish ha.s spa.rivned,
and in which years of its life.

Very of ten sce Les occur on which winter ancl surruner
rlngs are nct c lear and are so be, dly defined th.at it is
impossible to determine the age by them. In such cAses
it is nec essâ,ry to exar¡rine not less th¿in ten scales.

In a few cases all the sca Les are rather indefinite
or shcr¡v d.if f erent nu;ricers of annu.a L rin¿s. In such cases
the age of t,'re f ish cannot be deteritrined.

: --..In additíon to these difficuLties, Ít is easy, espec-
ially if the f isir is very old, to lnake a rnistake of onet
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ol even two ye?I, but íf we have a rarge number of BBebl-
meng these srn, 11 migtakes wiII cancel øut, and the rågUttswitrr give a cbfreet idea ôf the growth of 'tlrã flËh,--

,À
D

É, üioar g r

¡ I }fiiÞuiàÉr

_ As the growth Þf tho fish agd the ebôTfth of Èhëscales is near ty praportiô ræ, l, Íi is ttoã d.if,f erent to f ind.
*+r, l gn€ll . 9r tire- rtãrr at urr ' end ã i ;oi $Ë;ü 

-ã 
ã--i ts 

- rrra
bü' Èf¿ê f ö tfþçing forraw lã,i

oiii å u
J* i.äll&¿'iåå lJ

teneth 6f iish at trre encí er ïìlensth of f idfit
diameter of rin¿ at the enci of
Diameter of, sca ler

.â'bout four hundred 'f;i.gh rûere exarn{ned. fübm dlfferentiakes of the Province of ivlanitoba. As is ghonn Ín the
ac-companxire graphs, the whltefish in rake 1Ïlnnlpeg and.
9k" iïinnipegosià giow at nearry the.same rate, ätrã so[1€-what faster than those in jake brie (see J,ü. óouch: Rateof growth of i'vtriteflsh) , This is certainú à resurt ãfthe abuirdance or food,'in the fornr of mollr¡slcs and insectlarvae, which is avai'fa¡ fe in t¿kes ,yinnipee e nd ii/innipegos is .

It is very interesting to note that in the Alkati,iewater of Quifl- -t¿kqr Saskatchewan the .,Vhitefish grow r¡erymuch faster than in lb,ke îIinnipeg (approximateÇ one poundper.year), which is due probabiy-tò .the 
hi¿þer -r*,,¡ner-temp-

erature of the w¿rter and to the abunda.nc" õr pbnktonic
crustacea early in the spring, d,uring the per-iod when thewhiteflsh fry need Blenty of-îood.

As a rü re ¿ rì.uring the f irs t bhree to five years, thewhitef i sh deve lo-pt rapi d ty i n tenéth wi ûb conpalativå iy silra. Llincrease in wei¿ht, bút arter this aee the fi;h begins'to grourfa! and increases ín weieht. very oïá fish have a-lso adeeper- loly_, o{1,"." with ã f reshy 1,r*p behind the ocãiput, anci.are called by Í'ishermen rJunrbor

The fo llo_win6 graphs i [ustrate ra.te qf growth in rliff-erent lakes of tire Prairie P¡ovinçes;

The increase in tength both in males and f errra Les pro-
ceeds more and mo::e sloqly every' year butÒprnrtstop eveñ invery old fish.
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llustratin6 the rates of growth
ii,plicit;r a-Le shown As si,,pLe
orrt in reEr llty theSe curves shou Id
uncLuJ-;i'bin- ì-Ínes, becau-¡e the rates

j.ocLica. L1-;¡ slov¡ed do'wn and probarly';he lvinter time, e.:nd on the ather
r e'i: -.ì, d .i- n su:irmer ,

\.1

./*''

fhg curl"'e,q i
for tl':.e sake of s
parai.toiic lines,-oe 

.t epresent ed- as
of grovrth iirc pe.:
break of f dui.ii,ìré
hand bec crire v e ,'.v

l

!

I

I 0] :¡ x"j+.l.LoÀ" -oj" S-J j.,
îhe ana l-.v sis 0f the c ¡.tches show that there ¿:re

a-ooi¿t equa,L prbportf ons of ¡r¿. Les ¿lnd r'eiüalss. As therêÍs very tir,tLe d.iffe:.ence i.n len¿tìr and irei¿Irt of, i¡ra.Les
and f elirÉi les o f the sâirrÈ Ð.¿€ I 6i11 nets €an nÞt p IAy t,hé
ro le of a f i L'l,er i¡etneen bhese twö Bê.xésr rt sholvi ,Þ, rsþ
tllat bhe ir¿,bits o f botir se,ies are si,,rÍ Lai: a.nd th¿rt both
sexes l-ir¡e togetl:.er and feed on ihe s¿ìli1e food.. I.ror,i t,his
!Te c ¿ì.n cons i der iha t '¡th:l,tef i sh sho¿r Ls in che pr. iri e -L¿rire sconsist of eciuaL nutnl¡er cf maLes ¿rnd. fem¿i leeo

L4ITi'[TJ.
iie have verJ Liit le data fror¿ Literature ¿:oout thefer!ility of lvirit,efish, Different Á:nerican j-rrvestigators

estÌmate r]ne a.v¿¿a.þa f ert-i rity of rvr:itef ish as 35. oõo eggs,
ThÍ1'=data is litore or less accur.ate. After exoroiiing sev-
era r d_iff eren',, sizes .sf ripe f ema Les from r¡,ke -,finnfpegosis,
the fo11-¿çing arapn was constructed., showing the numËei of
eggs in re la¡i"on to age of fish"

iyith increa se of weish.t be¿inning from I to 6 pounds 
,the number of esgs increases approximately t4"OO0 põr eachpound, but later this begins to decre¿ìse.

Rou5hJ-1' spea"king the fertirity of a whitefish wi ir þeproportionol- tc j.tS 1n',ei6ht.

.,. .Ð,owni.r+g (p" a27) s¿ìy's, that tir¿ greatest nunber of white-fish 98gs LiC"000 f;u.m a li pound fish, but we cannot aù,rii i;hrs
a"s a lj-mit, because $.rhii;ef ish scrrre',,imes reach a greate¿ rÂre j.¿h.+,.
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,ifhitef isn spaïvn eve-ry. y-e-3,r af tgl reaching four .r €è-,TS..

Takùng the average duration of the life of a whitefish
as l0 years we m¿ìy say tliat it c¿ìn lay a'Dcut'2r0,000 eCgs.

dæ.r d*ut

The o Id est f ish exa¡nined f rom .r*rke rYinnipeËtosis was
an eight pound íei,ra. Ie of LT years, the numìcer of e¡5ßs
riras appro,rimate tX 100.000.

In genera L, the f erti L+ty of whitef i sh f ¿:ir Ly hiráht
and very much higher than the fertility of ¿gjpS-æS¡;i*{aç'
Ê,it¡æ-nÅ.+:,,,g. and oti:er fish, out less than Ê¿,4i3.9,-ç' 3.Êå-
9ii93g, c i'upeidq"e anri cvw:4Àd!Ê-.

BIPIINII'G-.

Only 1n the third lear can the ovaries þe tnicroscop-
ica lly distin,.,uislied from the testes. The ovar'ies, at
the be6innino of the tiiird year, have the forin of IonS
ribbons. Tire €ogs havin¿ a diaineter of 0.12 nm. The
rrueight of such ovar'ies is re LativeLy very sma Ll.

As a, ruie whitef ish reach maturity in bhe fourih ;rear.
îhe ripe eggs ere about 2$ 'nnn. in diarneter and are of an
amber color. After tl:e t'irst spalvnin¿, as a ruLe, the
other spaivnings teke p L:'ce every yeiìr.

In Septenrber the adutt fena Les. h¿ve lvelI d-ev;loped-
ovaries in which it is possibte to o'þserve two stages of
deveLoplient in'r,he eggs. T,re first consists of ärore or
Iess ripe eogs, tvhich are to be Laid during that autumn,
a.nd there are also very snra LL e.,gs like rvhite spots in
the oscyte or perhaps the oogonia sti'ge. These seliu¿ì L

sslls rnu-st have one yeerì s further developnrent.

As is sl:orryn ry experirnents wi .l.r artif icia I f ertilizati'on¡
not a Ll felne tes and inales ripe at the same tireer i.€. prac-
tica lly the period of spawnin¿ e:ttends over one month. ife l:äre
no data as to whether the females tvhich ripe f irst e,re old ¡

ones or small f ish.

The rength of tife of the whitefish sperm varies
varies considerably and depends on the ripeness of the
male. The rirost viable spern is from very vipe males ,
from i.vhich iir is obtained by e¿ìsy pressure on the belty
of tire fish.
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The maxiinum length of rife of very ripe speriìl
which. lras been o oserved. on -re.ke vfinnipegosis, wasj0 minu"tes ^ The fc lloi,t¡in¿ tab Le shor,vã lt e a.ierage

-'----lengnh-'oFl-if e of the sperm in rvater and. in air,'ta,ken fron 26 maLe whrtéf ish in .æ¿ke ,rI:'.nnipego"1.r,
October 2!. i923" The iempera-,,ure of the waier \f¡a.s
-o,10c" l ái." t,"*perátu.r" åo,5oc" 

-ana 
disso Lved

oxYgen lo.3 pa.rts per ni Ltion.

#ü!f

Jb4gth of
fish in

@,m---+},i.'-+***

ß5,o

380
Jg0
460
4ó0
550
510
420
4o0
4o0
.JBO
4+0
420

l.t1^

J-n
Air

.¡i"f e
i.n
.sg'r=el,

t ength of flge
fish in cm,

i,ife irife
in i,n
air water -rtu-

i
J

I

t
{
,|

\
'¿

!

r_5- 00
to-2 o
rg-jo
d-- ) (\

E- ro
O-UU
r-r - 00
9-00
R-c'n
9-00
B.Jo
5- 00
¿- Jv

4. 2-00 2-.304 ó-oo 7-505 4-30 8-oo
7 3-+o 7-L5ö 5-io to-oow ó- ro 1ã-oog -/ -r0 g- 00
5 ó-oo B-eo
7 ó-00 g-00
7 7- ro to-oo
+ 5-oo ó-30
5 8-30 r2-oo
o ,-zo 8-oo

7 ].0*00
F/2 0'¿,11. g-40-
5 J-206 5,oo7 4,50
L r;ôn
6 '6'.óó
Qr9 2'¿ub 4-.ì0
T o-õo
4 3-404 t-oo

4o(
410
530
+20
++0
470
330
450
500
420
4o0
370
350

The average l.ife in air is ó minutes, Ín waterló irinutes, l'-,e. more than tivice as long. This ind_-icates that rrríetrr rnethod- of fertiiizing is preferableto the rrflrytt method., out the spern shou id nõt be di r-uted so much as to i,apair the õhences of reachina a.tlrhe eggs.

D-i::in6 t-lre sparli nJ.ng period- the co ror of ti:e f i shbegins 'to be v e?;r ¡r,r"li d.arker, r,ieiles harre sinaL i c l.¿lck
spots on dors¿ i. and ad.Ìpose fins. On the sca Les ¿rnd.
he¿id o f ma Les l Fpear jì1any wh j. te epi the ria L tu-ci:rc les 

"Fena ies ha''¡e a lso such -uu.þeïc Les lut in corüparativety
sma ILer nunilers 

"

ïn oetober "";*#ffiff;urt whirerisir garhers



t.,**ëE
i/'44 r,|

into Large ¡h9aIs, ieeving. the deepest places of the'rskes and. coi,,ins i;owar¿s ihore i"-ånãiro,, pr; ces forsparvning purposes ¡ we rnu"st ¿isiï"¿üirrt anions thewhitef lsh twó, groúp" riti-àr. u". -ãir?ä"ã"t 
in theirspawning haoits¡ i,e" one spawns in the lakes proper,the o'r'her ¿roup' enter= 

- 

"ìr ui" f or tiri" purpose . sof or instanc e, a" grêat number or-*rriï"iiut pass from'.r,ake ,,tinnineg up the Saskatchewan, Ðauphin and Fair_ford Riverå ingi,. ur"i-ãfu1u, in the currents. To iherirst group b9role t¡rä vuñorry-ïu;;;t"îrr. rish whichnever leave t,;... lake, althouärt ch.y'*o-*utiäres c oiíre tothe river rnouths" ri iJ-posii¡re,-that these tlvo groupsdiff er somewhat, one rrãrr-irrõ-"ù.å" j"ir*orrorics 11Irbut we have nor enousi, ñã-te;;"i"iã-.1.,ilL a definite con_cLusion" th:.:+llJ 9F,lö;-ning or *Ëlîuiish in the pra-irie l,akes usuer I Ly faIIä at tñe "rá ãi' O"tober and. be_ginning of irloveiljl-e¡, o,ri hral be _¿uio;rãa by warin weather"The character oj' thé spiwnine grcunOË-""s a1r.eady beencons idered. tl tire d.esciipti o" ãr iåttoä ,"*u.r. Thes r-"spawning p Lãìces are nore oï fess "ã"=iä"t in a ll thePrairie iakes. T'e too" i imporiu ",-;; 
-iho,,, 

i" lake
'''/innipegosis r 3re situated åiãng--irr*-rror,chei n shorebetween Ami id" and Shannon ïd. TJrere the whitefishspaïvns at a,, depth of from threå tr--rii feet an,L cones insuch rarge nuri',bers that-+oo fish tiavã--re"n caug.t in onenight wit'lr loo ya.rds gi tr'net. other i,opo"tant whi.i,e-f ish spawnir-..e- grounds -in 

.,¿r<e 
',,viã"]îäeJ"is 

aïe situa tednear the out ret frorn tris ¿aker where tire f ish fromthe deepest p l.isçs or ïrrã southern poriion of tnã---iat e,and al-so r¡vnitefisrr from l¡,/aterhen .,rið-congregate. Be_side this severa :- ,prw"ir.J ground.s are situa i;ed alonij'bhe eastern s_nor" oi lbtã-i.r¿nnipegosis.

lhere ir * yid"spread.opinion among the f isherirrenthat a consid'erab-re *iã*t¿oä oi nhil;ï!=:t takes pl-iceannua iIy, t"orlr,, 
13O¡.^,filninee to t-ake iVinnipe jos f s, viathe Ðauphin Liver and lr..Ae jvianitoba. Ir ls true thatsor-re migration takes pl;.ce from r€k; ,,rirrrripegr üp theDauphin liiver, at re¿rit rr far as ¿etð-st, i..artin, and.I'airfor d River: 4 rarg" ñui'ber of i,vnituri"f, sparvn inthe nar'rolT p,ri of thl;-r.,o" situate d LZ ¡riles northeas.,,of I'a irford. oihers spãwn i.n ,re ¡,airror¿ r.iyer. A;cartf rom this iL is ¿"uoiãù'i'whether ;";- à*iur* ive inigrationtakes pI;'ce. The chief uuli¿"n.e against the cu::rentopinion lies in tne^ mãrp¡roiogiã..t r ãliïJ""r,.e ,¡etween

*f, i" il"å: :'åffi åi, #f"o Jiñi',3; 
"" 

"u 

-ii 
tå',oi 

""i e 
" 
eä, ì ;,
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Nunber of
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-i.¡e tera L
¡ine.

Àr ith¡,retic r*aximurn .,.inj.inum
i,-ean lrÏum-oer lrlumber

Percent Percent
of tota i of tota L
less ihan over E I
75

-
1¡}ie ,ii nni ¡r eg T9 "7 3¡jft. ,finnipegosis 75.6 Ei

28,5
0

It a Lso appe¿rrs unLike Iy ihat any e:ltensive
mÍ¿ra.i;ion j'or spaÌvnin¿ purposes TVould- take pir:ce over
such ¿r route wit-rout the presence of ¿ì Éjî*a,t many
whitef ish oein¿ noted in .reke i¿anito ca and the south-ern end cf' ,¿.,ke ,/inni¡re.-osis. As .ì ir'i.ätter of fact
lvhiter i-c;. ¿.1:e soiner,vh¿. t r¡¿re in these trtro plac es.

_ ivrany iinitef ish enter the .ri4 saskatcher¡v¿rn i.iver,
rvhere the.v sp¿ìït'nr Ðot far from Grand. hapid.s. rntocerta"in rivers, Éls f u{ exanp Le, Ice I¿lrrd.ic J.,iver, white_fish do not co''e at aLl, in f.ct they d.o not evón ai)p-
ro¿rch tl:e nrouth s.f, this river¡ It is very interestiñgto note år Ise, tJ.ra.t wleitef ish do nct enter such a 'ci¿
r iver a s 'uhe ,Tinnil:eg ï,iv er. T{o!-úever ar large q,-tant'íty
of wleitefisll corrle to the lnouth cf sêv€ïc,ì r- riveis arongthe eastern shore , suci: ¿r s Btoo d.vein ',>ay t pigeon Bay,
o*n

- The process of spårlypj,.ng tei.[,es jll.,ce ai, ni¿ht andbe¿ins sirortLy after sunset. Tire flsh rise tc rlr.esurface and in¿.ke heeLvy'spleishes, Iike a f lock of lvild.ducks. The ;'u¡hor h--:s observed.' suc;r sp Le:shes on .r¡ke
.iinnipegosis.

'rhis "p ra) " , quick i¿otio ns ancl rising to the sur-face ¿ìre en erf ect o ¡ sexlf¿ì i exc jteinent. It is poss_
i o ie trh-,,,'t, soir'Ls- ÈL=us are errri ûted. a"t ttre suf f ¿¡.ce.

iurl . C.C.,æach (p.4) d.escribes the spawning ha¡itsof w:riterish confined in pensr 'âs folroivi: the fishrise to t'ie surfa,c€r -occaésonárly in pairs, and. rareryin trios of one fei,i¿r Le and. two fl.:Issr- The'female etil-itierl a que ntity of spaln at each riåc. Tl:c ma Lgs.
a Lr,i:.ys ilie s-^r;' L ier f ir st, per s i sten.bly fo Llor,v the f "-ti1å- ls . rld drsc.î..'r5e nri l¡ ¿1 ille saile Line the eÈgs a.i,e
emit i e d.

750
7L 3ô5
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ït seeins to the a.uthor that most of the eggs
and mi Lt are emitted. near the bottom, othervui se 

-ttre
percentage of f erti lized eggs lvould -be very poor.
the r is ing of the f 1sii t o the surf ac e shou rd- be ex-
¡;Ierined a.s lref lex movements, easily performed. sincethe depth o f ttre sirirrrvnin¿ p l¿rces doei not exc e ed" J^6faa*

The wr j.ier r s investigations seem to indicatethat the whitef ish rays its eggs in smaLl. batches
oYer a period o'i ¿', oout 10 dr:.ys" This ire oii woul-d-girre the sp¿:l^ln ¿i üiu"ch better chance of sl..üvivâ j, thanif all the e¿ES rivere laid. to6ether,

{!iv* +QP*r'r-\ T - Q{JÊÊ ri .

Under na'r,urB L cond.itions, in e mean r,uater tem-perature of L.To 
" (= 35o;t" ) "y" spotu *pp"rr orr-if:."fertilized eêgs, af ter ¿rbout one and a nã1r months,and the fu rr incubation period is ab"-ut r4o days. 'IThis is of cou_rse regulated. b;r tempera.uure as iss!ow! b¡' our experinents with hatcñing eg¿s in the

a lka ri- rie w¿,ter o f ¡i +,t re QuiL r L-p.ke , sã skã{chervan,(totar so rids accut rL, OOc parts pór rei Ition) re:åt-i Lization ¿:nd further development of uih-iteriån ed'gsis pos s jir l-e even in such water. This s o iinity iã-notruinous for wl:.itefish spern, which can live in thiswater for 20 minutes^

ÐILU'Uç.TI!À Qï' 1tr-rltE¡'tsi{ spA.7}î IN }ìAT-m.X.
%

Å gw'

There are indic. t ions in literature that r¡,¡hitef ish
eggs are suoj ected. to the attacks of mar¡r enemies,
such as ye rlow perch (perca f lavescens) . cotìuì1on suckerì--r-- -

I L]?1, o! t omus.__c glqsr¡gllnl ¡ l- var i ous -s-ma i-r ur g¿pfj¡i_Lg
and sorne other f rsh, craurfish, anc wirrj. fofrî--Tlr-_
these sLrgges'r,ions Ítust be strongly criticized.,. r,le
have carefully exâ;,ritled. one hu_nd-red. stoiria.chs òf colìtnonsucker talierl froin whitefish spar,vnin¿ gfound.s, in theso;thel:n poTtion of leke r'r¡innipegosis, d_u.ring the
spa wnin¿ 't,i¡1e of r,vhitef i sh, and. for t-uïo r,veeks af ter-wa.rcl. lrto lv;ritefish e,_ds have oeen obserr¡ed in the
storn¡:chs of thrse suckers " Severa. I stomachs of suckers
biere ex¿:rnined froi,l c-iffeL:ent spalning gr.ound.s in other



@

spa\,vn has been observed..
lakes and no whitefish

It is conc
on sucker does
This fish feeds
srna ll atiiphipods
mey oe ciassed
fish for fc,oci"

f&%

iuded r o h thi s bas is , that the coruìl-not destroy whitefish spawn in nature.
on diii-erent insect larvae, mollusks.

, pLankton erfld. vedetable ¡,,atter. Itrather as ¿ì cotnpet itor of the lr¡hite_

rlany'. sirler -.1-Ç+q=rini.d¿:g, such as liotropis_ etc.,are too s:,rår L l toffiñTl'ef ish e69sfînd wi Ld waterfoi,v I a Iso cannot be ranked. ainonþ the d.estroyers ofwlr'itef ish spaïvn in the prairie Iakes, b""uus È sp¡w-
li"F tahes prace at a tiine r¡vhen most'of the wirhducks and other alquatic blrd.s are going away, and.soon af ter the sparrning the lakes a.re irozen"

_ 4 certain number of whitefish eggs have beenobserveC by us in the stonachs of p;ilh, and a fer¡vin the sto¡¡achs of Tullibee. Seveia ¡. wtii.tefish eggswere found ôn the sto;nachs of ling (.r¡ta rota m.€Ìcurosa)
9ttv six speci¡rens of this specieJ àäîê'E"ffiäffiã*'from natula I spawnin¿ ¿rounds in -r¡,ke Winnipeggsis.

lleverthe ress r undcuoied ry , a dr e¿ì'b 
'rany white-f ish eggs ar'e d.esir.oyed iry u¡hiléf isñ ther.ise rî-es ¿. rdonry the circurnstance thåi the whitefish returns at

?T:: !" deeper rrater after sparvning, saves ïrñny fert*1L1zed' eots in ¡¡ature. ife found seíera"l fertiiized.
98gs of whitefish in ilre stourachs of those fislr fronå_tik;:i,reg .¡-¿-ike, in the winter of L92i. --tfr" samePhenomenon was observed" in tre.,,r Gk" i"-'ipããl^- During
lh" spalvning time in LgzS five stoiuachs of wliitef ishfrorn Waterhen ie,ke and ten frorrr la.ke Ttiinnipe6osis Ìvereexa"nined. Nea,r ly arI these sronncrrs containã¿ wyrite-fi:+ e¿Ès in d-ifferent quelntities. rn one stom¿rch ofa 5; pounrl rirå.re 1,200 eggs Trlere-found.. A photographof this ston¡ ch is .,iv eñ- ,ce lorv

I ^ 
or'l-lliat*q ggi_gÍ_ wþ-iisÍ'å ¡3*3rs fertilized and

4Q'üc-0ed.

Ðowning estiinat es the numirer of e¿gs f e¡ti rizeri.uncler n¿:',,ural cond.icions as not more thã.n one per_
c ent. lle estirn¿rtes that onry J!c eggs a.re f erti lizerifrom a whitef isir of avera€e s iáê u,trã-oniy- rr-tãü"g--fish i,uilt resuLt from eacñ pair cf paients.



/&w

Prof essor E.l. prince d.oubts that the peïcentageof f ertirized e¿sgs under natural conditions is so 
"i*, 

tr
?:9 f iI:? i .To1le others , !h" fo trowing 

"**,op1Á, 
-""ãä"¿_

1ng Sockeye !e rmgn, in Eritish coruinbia. üé eátheie¿quantities of naturar fish spqwn in ihe beds ãna iãire¿in soine thousancls of eggs, tõ -get 
one singlç .eg ihãtwas not fertilrzed, wh]9h sho¡,võd. how u""lr[rrioúãiy -"ãt,o.

accomp rishes the f ertitization or e¿gs, und.er naturarconditions. He says , tireit ,as f ar aJ-rrí= 
"¡""rio¿i;;=Bor ti:e eggs r,vhich were d-eposited by the parent fishare a, lüiost to an egg f ertilized.

^ . .*{, I'ryer, has co tlected. sa line¡ a nd. trout andfertilized natura.lry, under normal c onditions , .'urr¿ ir=
l:t tound Jlo of ihe eÉ,gs und.erti Lizerl, so that, he 

"ry= ,there seelîs very giea i reason to do ¿bi that thå t;r;-ortion of unfertilized eggs in the case of ihe wrritä-f ish can poss ib Ly be g9?"-ãs suggesterJ..

The observat io ns of Capt. rambson on the Sacrarner,ita,river on the na.turar fertirizátior oi ttre sar¡nã; ;ãäÀ,show that a-rcout 757, are fertilize,l under natural con-
**ll:"ll _b:i. rurih'er observations show that of tne 752"IiJlrlc|} are natrrrally fer.tiLized, futLy ?5i" a.re sinotheíed
il, ll: ?"P¡ so trr¿rt eventua LLy orrfy" a'fLrry hatch. Underartif ic ia r conditions frorrr gc t? 957" were f erti rizeá,
?ttd froin !o to ot5ia of the eggs reri'iLizecr h.atched ancideveloped as fry.

\Te nr-¡.st remenber that this observation was on troutand salmon eèigs. iv*, stranahan was instructed by u,s.Coininiss. of !'isleeries to m¿rke. d.re Cgin¿s on the reefswith a steaüier. ile diC so for ""oõruî Cays, during
.th: ratter part of Noveiriper and ear ry in Ðecember... Iiehac an inch hose anc:otary punp and took up sevei¿irthorrsand eggs. Iie cennot bive lne exact percentage,;ut it 

'uas 
somer,vhere in thé vicinity of one egg out of

l-9_?--"= a90l anC as he r emenr.oers, -,e" go t on ly. I L or LzLmpreanetecl eggs, du'ing the tvvo or 'uhree dâysr work.
j',,rr:. saniue r r'. r'u rerton has been at it ei ghteen years 

,and has tal'en eggs of f the bottorri rocks and off the sandand brought thern to the hatch.ery an¿ ireiched thera, 
-¡ut 

nener¡er got L7, of i'ry,
Our €xåi.r.ination of whitef ish eggs found. in stomachsof i,vhite r i sh i n l¡rke ,fi nnir--,sgosôs , îÞZS , shows that g5?"

rvere f erii t ized ur,der na tuia I co,.ái tío rd. aiãu{--jór"'ot
{g=li -Lizerl . esss have been round in siái*òn" or wiríiã-f ish from $tikarneg rake (r9e3).



l}hit*f isÌ:" *ggs foutrd. iit -r,h* s.l,*r{iachs of *;hi"hef ish'

i :"axe li'i:rrr ipe;o:-r -is , ;.ov ei,-he-- . )



The autnor I s opinion i s ihat trl.u per centage off erti tizerl e-gs ruir/ f iuc iuate vèry 
"or.r= 

iCerabl;r, de_pencirg on spei¡Íni's conoiiiors, .ä.-ãi fish, f"ï.r,irityof r,u' Les, te:n.,.,,era.t.Jre, ¿ir=o I,¡å¿ ;;r;;,'åìä: 
re'rlr.

.,.IiÈ¿åjl;i. c:,,-¡rrl¡l_j:I5l:
As re.¡aros. 

!J:Le :iiigrations or whitef ish in thePra j.rie i,akes, iney ,,ã!- o" groupeC as fo llows:r"igia iioirs -íoi =pniu,r,-""o fr.tpo= "=, a'¡o';-r, rvhich !ve j.r.¿.ìve

:,i:î::_prev io us ry, iin,t -mi.;,rar, ion¡ cteper.icì_in¿ on the,q¿rv¡:uJ. ,'heie is ¿l ,,viCe_s.oreid nr_.ir.

Í : ;Í : "";Íi "'tli : 
" 
:,T "l : 

;l 
-'; 

;; í;. ;''. Iti' i+i ", i;T'i"JÍ -
;î; ;' tn" ",i ì, í.'i ii r;" ;ff . ?; i ii,, E'.f rl; i i: 

o" 
iu ,' lÍ., lî: :cotÌü:.ercia I f .

ori5ir,,,,t"¿ ¡;1'T¿"ãiå Iilu": ilii;i',îr,lå, .:îå 
*;å";;=,agr,iinst lhesÈ .urre.ris. Àì ¡lie ¿i"";;i"n of such' currents 1s â t\vaìys cpposite to tlt"-;;;;ction of windsc the i;n,oression is-år ea.r;el that til.-ii.ir, i.,vhich is

;:?tlïrÍ":llns asêi'::t the "rream, iJ iein¿Ì,brou_4ht
ili;ril;:o'*T"1.Ìtïr:u.i1ii; rhis ópinion iã so rï",,ry
cai,,¡"r..ç ä1.;',i:"';,'å; J:'l.]i, l;",;,lt:í, o',îllï.'î,""î,ii"
t-s c ov er.e.i. ,¡,.i t:. ic e.

Jìee;, water .: urïerts are ûc::llected aL:o lvitl-. thet¡e'tics, I 
'.isra l,io:;s o-i lvhi-ue: f ?¡., uuiiài. exp Li ins, ïeryoften, poo:r cafchSs au.,:i. n¿ r,vi n,1¡r'*""i1r.*". Fish,r,ryin¿.to keep age:iirst t.Lre 

"r."r"ir "irä "p 
f;; seveïa L f ee-r, ¿ì j-irfliass th.,:ou¿rr €i'iJoVe t.re net,s. firis is confirilied. by tirecircu':r's tance urr¿ t ,ru:rirrJ-ioot f ishing sonÈ oÍ the fish¿r'e cé,:u,,ht in tlie uppe¡,-näshe_: of .ii.";"t=, but rÌur-llig t¡s¡)'- ocori f i sì:inJ r,-iost of the ii.h nru caruglit inrne lor,\¡.:r !¿ìr tr o f thé ne t.

Ì:, 0c io ùer La?1 ,,r^

1,a 
k e : i "; ; ; . - I ." "" ií ¿ . i J ; u i";'.rii å . = 

ä 
"i; ; 

"i,1 

î iå; i,".' 
o 

*1, rn
ìçu"tlj..::-ì,_ âtr,i pu, theli:' i,.,iå- ;;.-iáí" neáìr snaxe,r' i-r€r"€llc L huncl.,-ecì. of titese fis'\,ïerc ::eca*otureri ne:riye¿'l lvitlfin a ï.trlluS of a".rc,.+ j^ ...r l

corÌrparâ,.tiver¡' siì;a LL ii:igra;;J; ii ;;i;iåi,=;:'s si:oi''¡s a

i :i---l'r1-'.r,)--: -rl*:i!..,i_ ii, '4--.1_ !ri4üiI= r"-\r.*rs.
ï n the -reke ,ii niri peg syst ern *rer e ar-o at the .ore-;;ÍJ ji'ìå_ :,rî:",^,il;.:-:::,,,è,"e rreni rol"ì,eries, cãp-

Í' i s h . r"y ;' 
" ;;;' i, '' i:'":tn:;å,'ir',: :"'l ?i: J^i#' ;Í, Íiå li -peop lg cân co ilect 

=,rãli ã.-urnorrrt o f e¿gs.



Two of r_:ese ,la+"cher:es. ri'iijr câpecity of ?O
mi llion egds each) aÍe siruated. on ,ill<e /innilre¿ ¿:t
qu i-* ilarbor l;ita cn -L.*íe tj-nnipeocsis ¿ri, ònáÌke l¿,
The third ru i;chcry j s si ,u.¡ltec ar ltort q,urAppe Ile, S
Saskatcher:¿ n ,

l.tre il¿ì.er' Íor t:rese na'r,cileries is pumpeC from
the i¿ ke Jy r¡teå n-q oÍ' S;-,¡¿r1i] Oor:i: er ¡ ¡r-ì -i,hc \,Tork anrj.
; daptation c)i tiL,--îc he-rcher:es ¿ re ,,rorÈ or Iess
siini rar, ii ,.li r.r- oe sufiic i.ent tù aige ¿ì shc-,rt cles-
crJ-ption oí '',he !:r!,e r,¡irrn:pe¿os is h:ttclier;r.

j¡isir îo.': ¡h.i s h¿i tcherv ¿.r..e o.,:t¿ ine.l- f::oirr ,/¿,terhen
Iiiver, €r jou--t, IC- L! rli l-es f rotir Sn¿ ..ie f d, , by poncr nets,
and iri,rispo::te.l irr sileci:'L ,fo.,ts to the hi,:tclieL:y,
îiiere :lish ¿ r'e : e¡,t in e La¿oon in ;ig square nets
untii fut-Iy ripe, i"e. u.su.alLy until t,Ïre encl of Oct-
ober. Artif rci¿: I f er:ti Ltza'oion is ciìr:ried out on the
speci:r r oo, L cl il:e Í-crlor,viÌ1,- i,i€t,hori.; The spawnt;rkers
sit^on þoj:es, hc iclin,- betwecn -uheir knees rÃ/oocien ptri rs,
of 3 gallon cËip¿lcir,¡', painied lvj.iite in the inside.
äe Lperê ¿ive ii:e f ish to ihe sp¿ìwntalers, using sna 11e-¡y
ha nd ne ts . i'ol: cc' nveni € nc e slli xvnt..._r..:ers have r,voo Ien
rnits. The r'rs.':. rs lieL-d in tlre reft irancl near i-le cand-le
pe dunc Lo , I i eo -c ì, ic r¿ nor i zonia LL ; , be I'Ly doivn, ó- lO
incnes fro'i tûe lotlor of the pi.i L. The fish Fre, squeezect
out by ¡he r i g-. b h¿: ncl- by a;op lyi rió i' 6e nt Le ;lre s :ru:r e .
-i;'or eac::. J-4 ieiri; Ies one .naLe is quire enoLioil , a Lihougl:,

¿t s exper i-ÍirÈir,s shoirv, if the riii Igs are scarce , 2- j dlooct
ma iss ¿ìr'e qu,i'ue enou6l" for feriilization oí . 'fu i1 p¿ i i
ir¡ith 2,0C0,0C0 è(¡1s. As soon ¿ìs new ;oor,t icns of eggs
¿lnd nii Lt coriìe into the peri l rhe co nr eni;s a-re nixec ver)¡
aenlJ-y o;f ;ia.rici. l'¡i-¿j.:-o.rt ;irrts, or if rvi'uh inits, ¿'t ilre
suría.ce, ü-:L,.:;.i-i., the rldl:.,v _,,ethod_t Ìs userì, 'out the r\,,ie't
rrrethodrris aiso or-:e¡l v:seìcl-. Tlte quantity'of eggs dep-
encis on c:re s.LZÈ Òf Lne lish, ,,r:_-r, .".re c.,uantity of lrii lk
is ¿ uc u-'u L-2 ï,e¿ispoo:rsÍ-u- j-L" li t,¡e f isn is ::ipe. ¡oiJr
ihe €¿JS ¿,nci .,rj ì--u ai'e squ.eezed. ùr-1., \rery easi fy. lr' tne
frs,'r is no u iipe enou.5Ìi it ,1oes ¡a.cjlco ilre ¡?clts. The
f ish, i'f ts, beino squ-eeze:'-. are p-,ìt iit ¿he r¡ ke. A
f e.,l tltous¿,.i'ict_ r'_j-sl: ¿-t_i e ltlarr<eiL ever:ri ;)¡e¿r, b.y :¡t€i:, lls o-î
SrÌ;ì rL ,,€ i¿ i Ié,¿s , ! i, ce¡i 1e¿.-r iìte c¿'ud-¿. i f j.n. "/he¡ ¡he
pai L is fu. l- l- o:-' ilertr l-i¿ed eggs, e¿-rcì: spawn-t;rlçs3 carries
ì^..Ì^ .^ J I :^ :i-.rr-s !c r I ',Lì r,.i'LÈ -ti -,cite;, :r¿' nsilers t,re contents in.r,o
big r,vooden Ìtegs, å nt" i:-r di¿.riiieter ;rnd ! nt,. lti,-¡h, a,nci
puts tnerein ¿t s üri;ch ,ir¿ te:r a,s is iîecessary to cover the
eêes t,- :. de il-r,.1: o r 3 incires " :\f ter ihi s ihe sp¿i\,vn-
t¿liers pì-rr ¿: L. ¡¿i on L-lre i;eg, in order to clistin6uish
i t, f rotir L:re r;egs of o',,j1 el: s ¡lÍ-iily¡¡¿icers , The etsds of e¿¡ch
spawnt;ìier ¿ìre pL-aceC- in sep¿r¿ìre j;::s.
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The spal'Ìrn r en:a ins in thes e kegs f or ab cut I0
minutes, *?ter wi:icÌr, by means of â rltÐw€r tube,- ått
in d.ieimeter, a st'rong current of water is passed into
the keo. the eÈes rõmain in these kegs for 48 hours,
being raked sel,rere L 'r,igres. Af ter this the eggs ¿ìre
pLe;ced in open-iop Downing hatching ji'rs. Sucject-
irr¿ the eggs fur' a irerÍod of 48 hours to running
water in itre kegs keeps them from sticking together.
Hardening of the eggs a iso takes pLace in the kegs
anrl is conple$ed a,f ter abou-r, j-! hours.

¿\f ter r,ransferring the eggs into hatching jarst
t}rey arre again raked gently, by í]eens of soft goose
feathers, to keep thetri from sticking.

Sach hatching iar contains frorn I00 to Lr}
thor¿sand whitef ish eggs, ¿,nd. is ¿: .cut two thirds fu IL
of eggs. The number of hatchin¿ j. rs in the 'æike
r'finnipegosis hatchery ls about 700. In these iars the
fry hatch in spring. The temperature of the 1,veLter in
thê h¿rtching ¡l rs i s somewha'b higher tha.n in the latke.

The fry are p J-ented in the lake short Ly af ter l:atch-
inÉr without being kept or fed. for any time. i,riost of
the'fry f or a lons period. h¿rs been distri"'ruted near the
hatc":-ery in 't,he sou-íþern portion of .uake ',vinnipeSos is.
Tri nsportetion of the fry to the liorthern portion of the
l,ake, early in sprin¿, is very inconvetrient.

ru.ARKrlig Q-¡ -rsr-IL$Ji Þ!^ IBE.

In ivrely L923 a sh,:rt visit was paid to the ifinnipeg-
osis }lartcnery lor na.rkin¿ li¡iritefish fry. This can be
d.one onti¡-¡rviih i,he help of a "i¡osuLe'r 

nicroscope. The
actual ¡iiarkin-, opera'r,ion inay be summarized as follows:
One or more fry ( ttre nui¡ber dependinis og their act'-
ivity or' viso:r at ihe tirne) were picked up in the
watch giåss frorn a dipperful on the work table, and the
watchglass p laiced on the stage of the inicroscope. l-or
s ome s ec o nds they us ua lly slvein exc it e d Ly around the
watch gLass, Éind du.ring this time the forceps vrere
grasped in the right hand and held reardy over the fry
rvhile the watch giass was inanipu Lated by the fingers
of ihe left h¿tnd-. As soon as 'bhe younc whitefish inom-
entarily ceased- its strudglss ånd one ¿ot a c rear view,
the pu"iora I f in on the Ëi¿e desired, weìs quickly and
f irmly grersped. wi th t.re f orceps Cetween the c enf,er ¿,lnd rc

base. This requires ra'r,her careful utanipuLationr out
wiih practice one can judge the -r,hrust required to a
nicety in spi-t,e of the quickness o.r. action required.
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Once the young fish is grasped in t4"-forceps the dis-
iãcrino nãedrË is pickeã up in i:he left ]rand and the
¡;i"i ã""ef*Iiy ""ir Cown ¡ètween the tr¡uo arrns of the
-iã"ãupt untir it touched the watch slÉiss. The anjrnal
*i,r tiren re lea sed and the extent .of tire injury 

- 
ob- : .

served-. lf it r,la s f ound that not "aII t,he distaL portion
of the fin.n¿:d. -oeen rei,oved, the above operati-on was

repeaied. ¡üt if it lvas neðesS¿ìIJ¡ to repeat this irio''e

th¿,n three tì-ines, or if the f i sh was injured even.

"figt.t 
fy, in any !ïay, it was d'iscatrded and a freslr one

t¿ikãn. 
- ihe ne\,vly un.iked ir;ir were pL;ced ih a syracuse

*u,i"t- g lass, ¿,,nC w¡en f ive ir.ld. been inarlçed' thi' lvas put
asid.e. -oy the use of two of these trÏÍìtch glasses " 

tt"T:.^
nãie iy thl n¿rrked. fry are readily lcept under oroservation
f or five oï teri ir:inuies rvhi le others are being ineirked.
If at t,¡re end of .this time any of the fry rrvere lyin'3 on

their b¿lcks on th.e cottoi¡r of the watcn e hSS t -as IiVaS

o"*,usiona lly bne case, they rJïere d.isca.rded and other
f ry rlärked.. ¡if ter t-lr rs they weÏl e -transf erre d tc one of
the hatchery J¿:r3, though whrch there was a constant
f low of w¿l ter.

It is wortir vuhile notin¿ that when this rnethod is
used the fry a..r.e at no time taxen out of the welter, Sttd
also th¿it none but the pa.rt to be amputated. are touched
or injured. in-any ì/vay. ThÍs is doubt Les; the reason for
the low iiiorta.litY 

"

Soine c¿ire is necessary if the fry are to be rrrarked
withou'r, injury to other parts than the fin cut off , so
tirat the p"o"L=, is rathêr slolv. At the same time the
recovery õf ihe fry fron this operation was excellent,
and- jud-Lins froiri s'evere' r Iots kep+' under observation
in tfte tia-rõhery f or trventy-f our Ïro.¡.rs or longçr I it
appears .Lhat tire loss resuttin5 from the operation was

.äñpr,tr,tiveIy sin¿'r rlr PïobeiolJ not more i;han óen per
;;;ã-iá"it" "pou"ibli -tess il¡-severar' lots)' Thjs 

.

"ppUo= 
to fiy "eirXäd sSortly after t¡e absorption of

the eêg se,c.

i #'#
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comürer'cial fishing of whitefish in the prairie-
,'rkes is auout oo years o iri. and is one oT the mostiinportrnt brahches of industry in the prairie prov-j.nces. At óhe present ti¡ne, ir ivranitoba, &',oltt 4mi llion pounds of r¡vhitefish ar,e obtained., represent-
lne irJ5O_, OOO. In three of !|ru rnost i:,,poita"i ú;;;,the catches h¿ìve þeen as follows:

22j ,8OO
2o2. 000
2oo; ooo( ?)
47 L,gja
100,0c0(?)
74 1 600
77,600
78, oco
99 , oo0

LL7,000
13ó,500
189, +oo
L7g',Boo

Jfo ,0A0
9ó2,00c

I, ooo, ooo ( ? )
L.24O 

' 
400

700,000(?)
P4I, t66
722,200
oì9.000
oÞó í soc
62L,500
ö33, 700
7 LB ,700
oT +,50C

Lgc6
rg0B

Ig0g - t0
J-g rr - L2
LgLz - 13
L9 L4- L5
1g t5- 1û

L9 L7
19 18
L9L9
rg20
L92r
Lg22
Lg23
LA2 A-

Lo2 r.

Lg26
1Õt17
"741
rg28

.teke ',üinninep
%#

5 , 000, 000
2, 000, 000

.3, oo0, 0oo
.i, r23, J00
3,297,500
21247,000
2 , ó37,300
2,8L5, loo
3,0b2, 500
2,975,500
J, 000,000( ? )j,143,000
2,oj7, I00
l, ..,2O, 400
t-, 5g I, 000
2,rrg,000
3,74 r,700
2 r$2o, C00
3,094,300

I¿ke_ninni pego s is

o00, 0CO

Bo l, /O{t
953,600r, lo L,4oo

_iake lvlanitoba.

200, 000

753,400
258,7oo
r7B, C0O

lhe f o lrolv i ng gra ph shows tire pr o d.uc ti o n of r.¡hi te-f ish for the lvho Le province of iu¿r,nito oa for the tasttiri,: ty- s ix year s.

rn -r¡ike ïfinnipeg ¿:nd. :,rinnipe,;o s is .coth suinn,er and.winiei fishins is ¿, Llorvedr in r¿rkä .tr,enitoba only uvinterf ishing r

The rryhitefish fishing is carriec on mostry Ín thenorthern p.rts of r¿ìi1e s ÌIinnipe¿ ariri .,trinnipe._oiis,
f rom wher e f i s!- aie treinspor tã¿ -to il:e rna in ãas es ,situ¿r bed ¿.'i; selkirk,. Gi.,.i li rnd ufinnipe¿osis, and'
a lso to cert¿',in ?a i Lri,.raÍ s t¿r û ions. t,-oêt*of tie white-
f i sh a.re sni pped to chì.c aigo , ¡*e¡;v york and o ther u. s 

"ü*rrkets.

ifl¡itef ish are obtained. onLy with ¿i rt nets ¡ oî
sa il and .:iotor-s., i I .;oL .ûs, aùout JO f eãt tong, åp-erated .-)y two or tlu e€ ìrlei1. At 6he shipping átai,ionthe fish a.re dressed ¿:nd. pe-,cked. into IOO-poùnd boses,
v,; i ih crusiLe d ic e.
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- I'ormer Ly only winter f ishing .!vas permitted on
_Þk"_ Winnipeoosis, recently hovuer,;er, surn,rer f i shinghas been a llowectr f ol a period of oie irronth (Sept.rJth to Cc tober I5!h) . ihis innovation has Èro:uehtabout an undesirable oonclition, in that a great many
sma 11 r¡vhitef ish (about one pound in weighti are 

--ú

caught in the summer. As ttrese small iisú,c.ecomposevery rapid ty in hot wear.herr - the majority of thåin arenot f it for sale and are buineri.. This is itre cirectresult of the u?e of 4f, inch gifl nets, in the suillmerfishirrg, and vr¡irr undoubtedly hav" v"ry serious con-
sequences if remedia i measures are not taken at once.

Wi rEF + çH Pc¡q.¿r l
rhe diversity in size and weight of whitefish,

obtainecl from the prairie iakes, shows the v¿.riety'in
age of these fish, The direct determination of aâeof a great number of indivicluals, obta,ined fro:ir i¿kes
'r/ir¡r:ipegosis an_d üinreipeg, gives' the fo llowing p?r*
centages of each group.

-i¿ke ,linnipeÈosis

Age Av erage .ê,vera.ge
længth we iaht

I.,a,ke*y¿ngi_teg.

r$ erage Average
leneth weiuht

7o Age c
/o

].1 -5 3 yrs . 3?5 ¿ 'r.3t. iJ I0 + rr 380 L.7
2.3 24 5 ' '420 2,3
?.5 ló 6 u 450 2.,
3' ro 7 rt 4Bc 3.'3.3 7. B rr lco 3.33.7. 6 g ^rr ,2A 3.75.9_ 5,5 1ô ' 5+o 4.Þ
5.,'ð 5 tt , 5óO 4. g
5.5 3,5 "12 ' 575 5.35.8 3. 13 u 5g' 5,8q,5 2 L4 " Fgó 6.5
r. . L.5 L5 'r 6oc 77.ó t ró 'r 1I5 g
8. 0,5 LT 'r ó3ô to

3 yrs. J)Ontn4 .n 
39A

I tt '¿-) (\'6 , iió
7 'r 4Bo
B rr lOCg ,t 52010 , 540t_I rr þó0L2 ' 575rj ,r 585L+ n 592L, rr óOO

L6 r' óIO
LT rt ó20

¿
6

20
L7
L6
I(

ro. ó38
o
'¿

t-
L,5
t
c,5
0.2(\)

The rates of growth, ,both in males and, femaLe5r, areabout the same. '

As the næsh of gi rt nets ptays th.e ro le of a fi rter,for fish of a certain sizer so.on the case of this ane"ryåisof catcheslrve can make a cûrve of the rerative number orwhitefish of different age Í.ê. the curve of whitefish
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popu lation in .¡-ake ';'/innipeg ¿ nd .lþ.ke ,,/innlpegosis.

The forlowing graph i rlustrates this i llustration.
,fe can see that in -r*,:ke -,ilinnipe¿os is the re lative

nunrber of a.dult whitefish ís soinewlra,t Less than in
-t¿¡ke ,rlinnipeg. This c ircuústance is quite und.erstand.-
ab te if we remember r'irat the rates of grolvth of whitef ishare aþolrt the sa¡Íe in both of these lakes. But the
cåtches ln these_ l¡rkes, d.uring the 1¿:s t eight years,
( f9e f 0 I92B inctusive) \ryere ñot proportio ñat.- The'
catches durin¿ this period are as follows:
In €l<e_rr{i¡n:L_lp ee

(toterl area. Jr4rs0 sq.:nls.)

r¡f'

2L,2I8, 500 pouncls 5 ,841, , OO pound.s.

or per one square ;ni Le

2,243 pounds 2, 8OO pou.nds

or appr oximate Iy ;

748 ind.ividuals 933 indlvidua Ls.

This disproportion will be even greater if wetake into cons icleration tjrat the rs Lative area of
whitef ish grounds in r.erke ,Vinnipe¿ and in .rþ.ke lirinn-
ipegosis is more than p4ol/2036.

The conrparative ctecrease of the whitefish pop-
u lation in L¿;rke \finnipegosis i s the d ireet resutt-
of more inteìrsive fisiriãg than in .urf<ã ,,linniped. :

It is veiy iitportant from the sta.nd-point of the fish
inclustry to estimate the io ta r a:üount of r¡¡hitef ish in: thediffe¡ent lakes. 0f course to estinate the exact total
amount. of fish is possible onl;,r in comparativety srnall
poncls, drained. ar,nually, r,vhen vre know lhe totat n-¿mber
af, fry distributed artifically every yearr &s for in-
sta.nc e in cer t¿:in carp culiuring in Europe.

lleverthelessr it is possi-bte to estimate approx-
imate ly the nu¡nbei of colnmercia r f ish of every ãpecies,
for each body of lvater, wkrere regular industry taxes piaceT

such ca lcu iations have been used for
number of so.rï.e conmerciaL fish in the

I!--+g$s-r{i:rqå"ps*"ç ã i sr.

(tota L area 2036 sq. mls.)

estimating the
Caspian Sea.

A- N- " Ti, T'+qS{{1"{d s,[ +{,*"g.e*.'*, ,l-
.i.4^q. : 

"u 
¿ r q û* \¡./ r û*"

U

{.*d*. . {,: rÀ t Þd *Ll\ *f** 
J *O .
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This is possibie only if we know the rnaximum age
attained by the fish, the age of the fish in the
catches, and the consti tution of the catches f or a" ìr
¡ler'icd. of years, not Iess ihan the å-r¿€ of tire
f ish. Tir is t¿r.rçen f or granted tirat tire h.ü¡rrerica I com-
position of the iish fauna remains constant d.urii.lg
the time of ii'iv estig..tion.

It is nec essery to ¿idd a. reservation th¿..t we
ca,ni'rot es-¡i;ir¿ite tne tota r- number of f ish perishing
every ye¿rr under na.iura L condi üio ns. But thid doe s
not invalidate our-estimate bec¿,use in the prair.ie
]¿rkes 'bhere appears to -oe a very low llortality of
the adult lvhitefish, from epiderlics and ti:ere are nlíìny
big f ish r¡vhich eat the sma rI whitef ish, ¿l1so there aïe few
chances that an adurt whitefish wi lt live until it dies
natura rly. Theref ore the ío llowing esiiärate gives us an
io.ea only of those fÍsh wirich witl eventuaily be caught
by the f ishermen, i. e. tlre only i;irpoitant parts of the
f ish popu la.tion frorn our point of view.

Tire total number of ind.ivid.uar ls of a ¿iven coi,,rner-
c ia I f ish, in a ¿iven body of v,ater , is equa I ¿e the
sum of ¡i segles of BeneTations, the nunber of which equaLs
trre i,raxirnufidf this species ivith discount of those fish
whi ch \ry ei:e c etugiit dui'i n; riri s tiirie .

The ciuantity wnich r'er¡ains of each a¿e group gil-es
the catcircs of *r,he f o llowin¿ ;veaLrs, Cr-ir in6 rvl:ich one
gerrerc;tion ¡if'be: another rvill íJe d.estroyed.. Therefcre
the nunrber of f ish Ín earjl uod_.rr of w¿ ter, lvhere re.ruLeir
industry t¿rkes B1i-:ce, will be as Í'ollows..

'-1 (t- S) + Cn+* (t-J-y,)* C,r*r (,-y -V,-y.,_) Cv,* {-, [,-V-V,-y"- - --" V U-r)

v¡he r e
Xn- nuiiiùelt oÍ- individua t-s at the ,Jetinnirr,' of the nth yei-r.r.
.t - .,raximu.Íl ¿.3e of fisþ
Cn,Cn-i, Qtc - catcnes cJ. fotlor,vino.vea::s.
y - perceni o f iry hatched in nt.ir ye¿ì,rs.
Yr - percent, of indJvidu¿rls of one re¿ir old,
fr. - percenb of individ-u¿iL-s of tlvc,yea.r oId,yJ - percent oi indi vi dua, r-s of th¡ee ye, rs o Id

If we use this f ormu L¿i T'or estiinatin,; the whi-üef is1L
popu Let bion, in i;ikes lÏinnipeg, iilinnipeÉosis and iui¿in-j.toba, it lvi l-i consist oi' forrrtecn tenii3, if we take
fourteen yea,rs at the period of lvhitefish life. The irlloürt
of o lder' f ish (soinewhet'e acout two peicenì;) !Te do not t¿ikB
in'bo conside::¿i'bion. On the otner hanct ilrere ¡'ire sc.rcèLy
any f ish rèss i;han three years o Id ¡ Therefore the whiie
f ish popu t¿',tion in r{rxe 'Iinnipeo ni il þe as fo llorrys :



x= L007" c Jó : Logi: cL7 - rooc rB - gE|, ctg _ g2t" czo- 727, c2L.- 5!1, .czz - _39i, c23 _ '24"t0c24 -' i3,4iczf- 1,4'to C26 - 5.4ia C 2T - 3.4i" ce8 !;

(Ð

T?,te tota ¡- nuinber o f whitef ishin .Lake W'innipe¿ in 19 Ió

4i3.0c0
937, 00c

r, 000, o0o
gg0,000

t,0c0,000
1,000,000

B7g, ooe
562 1 o0a
5ic.0c0
8ãr I oco

l,út, c oo
g42,AC)

L,000, oo0

!9!6 I,3oc, coc
T;9 LZ 2 ,8 L5, o Co
1g rB 3, or2, oooLgLg 2,975, OOOLg20 3,0c0,000(?)
_L92I 3, i+-¡ , oooLg22 2,6"),7. Õ00
L92 j L',6áó, +co
!9î-4 L, i? r, ooct)25 2,55g,C00t9zô r,T4r;7OOLg27 2,82o. OOOr9e3 3',09.r, -loo

(Average weiohl 3r,LZz pound.s)

Year Catches _=igL-€gIS.gå }ul¿r,l-b*el-of ind i r¡id.ua lslZg -Ð, öo -*ça;ot.o"*-1j!'ar-"
!", !7 - 962, coo 32 r. o oo]?,p |, ooo, ooo ( r ) J::. ooo
l2l9 L,?!0, +oo ' +rõ, ooo
l9zy /oo, uoo ( t ) 2¡j. ooo
!9?L 9+r, roo 3ii; ;oo
!9?? 722',20a Þ+o',7 oc
+?19 ó¡l, ooo 333, ooo:2<I c,!Q, uoo ã¡õí:oo
+2?, 32 

r, f oo zc7',áoo
:7<o 5Jj,'/00 277,goo
l2?/, 7Jg ,'/o¿ z:ö','oóóLV¿,J o'/4,JvO ee+,300

The tot;i I ¡uix¡sp of whitef isl:in .te,lce r,liinnipeÉosi s in 1p tó

¿ ^4 11-
/o v,L LJl- ^l+.,_t

9ó r 000
32 Ir 000
3J3, ooo
3J9,500
1g3.0oo
Lg 1.900
r09. 120
3t',-550
6+,500
45.700
+5,E50
27 ,550
I8, OOO

, 6.qOO,OCO (rpptoxirnately)
(Average weight : 3r040 pounrts)'

Yea.r Catches in poun4s Numbers of individ_ltals I, of 1tr.

4J3, Co0
937 ,000l, c0o,0o0
970,2oo
920,00a
7?0, ooo
44\ . +qc
z tÇ" r&o
T)¿ >oa
tt4, j00

7,8?O
50,ð70
34,000

6,0]g;y05.
X : L00?oC JÍ) - LOOioC LT

- 4J7o C ZZ - 351o c- t1.57" C 2T _ Bio

- 
- 

100c 13 - or5?icL) _ 3Jiøczo - ót?oc2t
^2)^- ?¿n C 24 - 22io C 25 - tofi, cz(:
^42W ¿-\)

Lr"æJlg (Approxiniare Ly)

* ;'þ
,r Çf

L, 92L,5oo



' i.:.

rToA) r I #I .¡,1

laking the saiue f orlnu La
we optain ior rake i.¿ nitoba a
f ish of ¿,¡out h¿, tf â ni llion

average r/ve-r*rht -_l_p-q-u3d_å.

Year Catehes in pounds

lgL6 112. OOOL9L7 2ó2. ooo
.lgrA 2oo.ooo(?)
L9 L9 47L.goo
!9Zo roo. ooo(?)
lgzt 7+.700!9zz 77,600Lg23 73. oo0
!92+ gg, ooo
!92' ri7. o0o
I9?q rió.500
!927 189.40 oLgzB tTg.Eoo

The to t¿, I nuitb er of lvhit ef ish i n .rake lr,[a ni f oba
ln L9t6 457.2?0

All these amounts represent a minimum nuiilþer of ivhite-ifish in the th,ree targest takes of ti:e prairie provi"ää"-;"
Taking into consideratiori the circu.,istance +,h. t -r,he

catches, durins the Last four.-yenrs ¿ìre a¡out the såìrre. cìs* i4-tÌie four ye¿ìrs before -r-9fo,dut thÊt tt" 
""rUË""oî ã"b"rnenffñas trteFôàË-€4, ir seens ã+rà'erl-;ñõîü" -yñrääil; 

iär**rienf"hes decreasea'sonßËhat dü¡;rt:tñîã-påî ed.*t tbe eãnb trH€ the: lnductry ls not ln frne¿fåte-dangerl---
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