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II{TROÐUCTION

The scientlflc value of a survey of the Entonostraea of

Manitoba was flrst suggested to the author as a worthy und€r-

takingr altd as a sultabLe subJect for a Ph. Ðo theslsl by

Ðr" Jo Âo Meteod under whose dfreetlon thls work was begUr

over flve years â,goo The years fntervenlng have been spent

tn the examlnatlon of sanples of plankton colleeted froü nearly

gO lakes from varj.oÌrs parts of Manltoba" Sanples fron over

100 ponds, dttehes and sloughsr Ðd frona 2O rlvers and ereehs

have also þeen studted." tolleetlons frona so lnany sourees and

from sueh an extenslve area could never Ïreve þeen made by oAe

worker a¡rd the assemblf.ng of alL tbese collectlons for study

by the author represents an example of scientlfle teamvrork

whleh should be heartening to all scfentlffe workers and

refleets great eredlt on the agencies lnvolvedo The ebfef

agencies for colleetíon of planlcton samples were¡ Îhe Gane

and Fisherles Branch, Department of lülnes a¡¡d Natural Resources,

provlnce of Manltoba; and the Central Ffsherfes Researeh $tation,

Flsheries Research Board of Canada, Itltfnnipegr Manltoban Ðuring

the years 1p41-19A?t plankton sanples T¡¡ere colleeted for the

Game and Flsheries Braneho ProvÍnce of Manltoba, by Bro J. 4,.

Mel¡eod and,/or Ð:oR' Molrr and subsequently by other fleld parties

r¡ndeg the directlon of G. E. Butlero Collectlons made lneludeô

dredge sanples¡ vertfeal llftse horizontat drags usually at the

surfaee and at L2-L5 feet r üd u.ttoral eolleetlons along the

shore and anong water plants. Collectlons nade by these agencf'es
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were supplenentecl by extenslve eolleetlons made by tbe present

worker '
The lnporta¡ree of a strrvey of the Enlg.Eq-Straqa of Manitoba

(Parts I¡ II and III of this thesls) may be dealt with under

three headlngst

(l) Entonostraea as llnks !n food ehalns and' especlally

as food of flshes"
(e) ffiggg.glgaea as laternedlate hosts of parasitle

organÍsms.

(3) The value of e survey of the E¡Ib-onoFtraca of, Manltoba

as a contribution to general sclentifle knowled,ge"

ENTOMOSTRACA å,S LTNKS IN FOOÐ CHAINS

AI{Ð EæECTATIY S.S FOOÐ OF FISIIES

It !s qulte lmposslbLe ln the spaee tl¡åt ean be devoted

to this topic to deal adequatety wltb |t" Alt that can be

üone Ls to briefJ.y outllne representatlve studies that have

been made by a few of nany eonpetent sefentifle workers'

Mann OgfZ) so weLl expresses some of the f¿ndanental

relatlonshlps exlstlng 1n food chains that I have taken the

liberty of quotLng ln ful} the followlng paragraph: ilThe

diatom 1s the snallest of all the greenr chlorophyll-þearing

plants; but despite lts lnsf.gnlfieant sLze, these llll1putian

urorkers are so numerous thåt the sum totaL of thelr activity

ls almost beyond caleulatfon" Professor Kofold has estlmated

that tbe average number of dlato¡ns ln I cuble meter of water

fn the Illlnols River ls 35#58?+62" Thrlving abundantly 1n
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all the waters of the earth, fresh and salt, froaa the north

pole to the south¡ the eountless nyrlads of these plants are

tgrnlng the substanees held in solutlon ln the waters of the

streamso J.akes and seas lnto llvlng naterlal and are dofng

thls 1n that strange alenbf.c where 1t always tales plaee¡

namelyo the greêB¡ etrloropiryll-grafno BY harnessLng fn so¡t¡e

way a sunbean ùo lts maehinery lt turns out fron the crude

materlal of mlneral matter the vital material of plant tissuee

and on thts plant tissue there feeds dfrect'ly or lndlrectly

most of the anlnal life of the s€âe Sone of the nlnuter forns

of, economie value to nankj¡d¡ llke the snallêr flshes (for

examplee the sardine) and the shelLflsh (clans and oysters)

nake these plants thelr prlnetpal lf not thelr excLuslve food.

The teemlng swar¡ns of tlny anfnal ereatnres, of whleh the cope-

pods may be eited as an exanple, are the llnks between the

dl,ato¡as and tbose other organisms whieh ln turn prey upon themn '

The Importa¡ree of EhtoBostraca as Llnks ln Feed Gbalns

L*owe (1936) nade observatlons on some Paclfle dlatoms

as the food of 9g&,98,gþ, and fishes o He llsted the followlng

f,ood ehalnsc

Chart of Food Chalns

Flsb

Sprlng salmon

tfng Cod

Rockflsh

Ðogfish

Feed ¡ lst Feed, hd Feed r lth
Herrlng

Herring

Heming

Eerrlr¡g

Copepoda Ðlatoms

Copepoda

' Copepoda

Copepoda

Dlatoms

Ðlatoms

Ðlato¡ns



Adult ÏlerrLng

Flounder

temon Sole

Chart of Food Chafns

SfmLLar observatlons Tvere nade by tebour (1918, L925)

at Plynouth, Engla¡¡dr upon tho bemlng 9lggg, þggggg5 L.

and the sprat Clupea .Ep¡gllgg L. Lebour found that the young

herrlr¡g and the young spratr Ífi the postlarval stagen fed, upoa

dlato¡ns, J.arval molluscsr and small copepodsr alxd¡ further¡

that ttre young mollusea a¡¡d copepods fed upon dlatons and the

flagellated green algar Eatg-S.f¡aera Iå,t!StE. Mann (L921)

exanlned the stonach esntents of some hake and found ttren

gorged wtth snall berrlng; the herrfng ln turn were flLled

with eopepods and the copepods wlth diatons" lhe eoneluding

remark of hls observatlons wast tll[g dlatons.r 49-þþilo
Forbes (1883) shows tbat nany of the larger predaceous

speeles of flshes feed on smaller fishes; whfcb¡ ln turn, feed

very largely on entomostracans, tbe percentage of Entomost.racia

|n the aninal food taken by 4uea11a lncoëstans belng SOlh by

Pr¡nEittus-B¡U¡glglns, a@, by åþ¡anf.g chrvsgl'eucgs L5l6¡ by

Notronls hgteroöon 56fu and by Not?o¡pi,e athe.¡elnoldes Lgl¿"

The sane author 0.883) states thât fron experLmental evldenee

the flrst food of the commorr whtteflsh eonslsts ehlefly of two

eopepods cyctops t$rmasl and Ðågpigggå slefi-ls o Ryder (1888)

states that the sturgeon {qlpenser s!.r¿g*q whon one or two

Feed¡ lst

(

Crlrstaeea

Mollusea

Mollusca

Feedr nth
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lnehes long feeds largely on microcrustaceans. Ha¡rkinson (1909)

for¡nd that young of yellow pereh feed entlrely on Egþ@,!æ
whlle Needfran (1909) states that young Er$¡notls elbbosus two

lnehes long had eaten chiefly copepods"

Ean}lson (1910) states that fron the examlnatlon of the

stomaehs of flshes eollected from sboals with much plant lifee
lt appeared, that midge larvae and entomostraeans were the ehief

food of the snaller fishes--mlnnowsr darters, and the young of

pereh¡ sunflsh, blaek bass¡ roek bassr Ðd eatfish" The larger

flshes u¡ere taklng prfnelpal.ly lnseet larvae ar¡d crayflsh.

Relghard (I9L3) llsts a specLmen of Notroplå cornutus

as havlng 2/3 of tlne food-nass elad,oceransr and a young $"

hgqsonius- as |tfllled wtth 9&3s!Wtt. PearEe (191"8) found

that Entomostraea made up the follo¡¡1ng pereentages by volume

of the fsod of sone flshes of YVlseonsfns

Flsþ Ostrqcoda - $&gfl*gra CopepodE

Catostonus eoumersonlf 16"8 3"6 l4n8

Euealla Lneonstans 3n2 16.0 19.3

Notropts heterodon .l 33.+ 11"0

Mleropterus salnoldes ol. 15"1 2n9

Gyrplnus earplo ?"O 3.6 1O.4

Pfmephales notatus "3 25 "L 2.6

Clemens and BlgeJ-ow (L922) after exa¡nLnlng tho allnentary

eanals of 211 eiseoes of several speeles state that &gp¡n:tg

forned the great bulk of the eontegts¡r" Msore {L922) says

thåt ¡¡the most lmportant slngle lten ln the food of the small*
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mouth bass ls waterfleasrt and llsts -0lgdo-g-era as anong the

most lmportant food of young l¡elrel-chttrvs osme4l:lggm:lÊr @þ!9*

plile*q rupestrls, and [ot$oBls g.3&g9" Blgelow (].923) fotmd

that young Catostg¡nus eonlLe#gl¿ from 1"7 to 2.1 cm. Ín

tength fed ebiefty on Ð@hirtÊ¡ EeÉ-414er Slæ and 99p9!gdg"

Clenens¡ Dynond and Bf.gelow (L92+) showed that young white-

f1sb, Corpggnus quAdrllat-et€1l1s. and 8. elunea-¡LornJ.s- feed

ehiefly on entomostraeansr 8s do the young of th.e plke perch

Çtlagslql¿oF Slgef.rs¡ and the adults of the spot-ta1Ied nlnnow¡

Notropiå hudsq+:Sfio

Brooker Klugh (L92Ð states that from observatlons in the

fleld 1n many habitats he 1s lncllned to believe that the

chlef food of dragonfly nynphs eonslsts of entonostracans"

Forbes (1.880) notes the varlatlon ln food hablts of the

colanon perch rulth âgêo Se states that the eonmon pereh has

a food hLstory of three perlods--the periods of lnfancy¡ youthn

and mature age o In the flrst lt llves vuholi.y on EE&S-9Ê!.æ

and the nlnutest larvae of ÐLpþefgi ln the seeond¡ colÛn€flelng

when the flsb |s about an lneh' and a half long¡ lt takes up

first the snaller and then the larger kinds of aquatle fnsects

1n gradually lncreasing ratlo¡ tbe errtonostracan food at the

sane tlne dlminlshing 1n lnportancei and in the thfrd 1t approæ

priatese ln additlon¡ nollusks, crayfisbest and fishes--ln tbe

leke speclmens dependlng almost wholl,y on the last two elenentso

Pearse (1915) studled the food of snall shore flshes Ín

waters near Madlson¡ ilflsconsl&' Ee fou¡rd that some fish
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changed their food as they grew larger, whlle others stuck to

one dletn Some ate the same food ln all habitats whl].e others

varied their diet wlth varying environnente Ðlfferent specfes

of flsh captured ln the sane habitets were founcl to h.ave

selected dlfferent kinds of food from the avaLlable supply.

Pearse noted three eases of ehange of food wfth lncrease

1n slãe," , 0f twenty l_aÞ:klpsthes É¿_WglÞ eollected at Statlon

1, the ten largest fndlviduals (average length 4L"2 ¡r¡u.) had

eaten 38"51¿ g,rctpp-g ana a traee of plants, whereas the ten

smalJ.est (average length 22,6 mm.) had eaten only L.711 CveL-o¡s

and 44"4% algae and seeds' kpgglg BelI.¿duF as lt grew larger

consuned more Hve¿gl-la and less Cvclops. The smaAler stiehlo*

backsr Euge_l¡-a lneonstangr ate nc¡re Chv9pgus spluericus than

larger lndlviduals of the same speeles which had taken gyglgÞÊ.

instead "
In nost speeles of fish which Pearse examlned he found

that there was eonslderable varlatlon 1n feed wlth changes fa

envlronment, Perce flavesce¡rrs¡ for example¡ ate 13fr of dipterous

larvae at statlon 5i at Statlon 6 ¡ 57.7ft ]É;vaLef.-La¡ and at

Statfon 1r 96"2Y6 Dglr-nia hvalllra. 3!ÆM, najall,s ælggg
TVas very varlable 1n lts food hablts having eaten 55fi Oiado-cera

at statlon 3; 35ll oladoçstra at statlon 6 i 63.8Ø gglggç@ at

Statlon I (August); and 30.8fi vegetatlon at Statfon I (septen*

ber), Mlggep!-qrqÊ SefryA;Lge.g. at dlfferent t1¡qes fed largely on

flsb at one statfon (66/") and on dlpterous larvae (57 "?iû at

another.
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Turner and Kraatz 61920) studled the food of young large-

mouth black bass Ín some 0h1o waters, Tbey found that up to

30 nn. ln lengtb the food conslsts almost enttrely of EntonostFaea

and mlnute nidge larvae. Fron 3O to f0 un. ln length nntonoPtr+eg

beeome negllglble |n quarrtlty and nldge lervae dlnlnish rapfüLy¡

whlle aurphípods forn tbe prlneiple articale of dlet ¡ üd larger

lnseet larvae and flsh are taken ln sma1l quantitf.es ' Fron 50

to 8O mn. in length the food conslsts prinefpally of larger

lnsect larvae and flsh whfle EntogggÞgetea¡ midge larvae a¡¡d

AnphiBoda praetlcally dlsappear from the diet"

nddy and Surber (L9+7) report that the paddleflsh €,9,t@gg

spathula Ifalbau¡n) nay attain a length of over 6 feet and ê EâXl*

num weÍght of 185 por:nds. They aLso state tbat these large

flsb feed chlefly on nlnute erustaeea, whieh they seeu.re by

swimning r¡vlth their nouth.s openo ttlhe erustacea are stralned

from tire water by means of longn flne gl}l-rakers¡ whlch for¡n

very eff,lclent plankton nets" The stonacb,s exanlned by Eddy

and stmer (Lgzg) were usually filled wlth nlnute water fleas

and. copepods" occaslonally they may sÏfeep up a few smaLl"

aquatic lnseets.tr Eddy and Slner (1929) estlmated tb'e anount

of water strained through the gtlls of a large paddleftsh as

between 62 eublc meters and 203 cuble neters to obtain enougfr

Csf-elhrê larvae and Cvelgps to f111 a stomaeh wlth a eapaclty

of 700 eco

These and maJry otb.er studles fndlcate the importance of

Entomostraca as links ln food chaj.ns" They also lndlcate that
---
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while Entonostraeg are the basic food of nearly all flsh ln
lnfancy or youth, they may continue to be tbe chief food ut1l*

lzed in some large flshr sucb as the paddleflshr whieh have

developed a stralnlng apparatus ¡rrhleh enables everr adult speeå-

nens to contl.nrre feedlng on these tiny crustaceao fhe appll-

eatlon of thls knowledge has led to tbe growing of Eptonostraça

ln eulture to be used as food for flsh Ln breedlng ponds. Ifirst

comnereial and gane fish¡ however¡ âT€ eaught fron lakes and./or

rlvers where they feed on the bounty provlded by nature" A

study of the enlgggå!Ëaea. 1n these bodfes of water w111 provide

us wtth sone neans of estinatlng the possfbtllties of stocking

sueh lakes and./or rlvers wlth conrnerclal or game flsh wlth sone

llkellhood of thelr survival. Simply dunping fry or fingerll¡gs

lnto lakes whteh have not been thus examined nay be wasteful

1ndeedo A, survey of tbe Entogostrap+ of Manltoba waters may

therefore, be eonsidered as basie to a knowledge of the ftsh

populatlons these waters nay be expeeted to supportu It 1s the

nwatery equÍvalenttr to a study of pasturage for'grazlng land

animals '
3he eomnerelal fishing tndustry of Marritoba plays a very

lnportant part 1n the eeonony of thfs provinee. The average

total produetlons for the twelve year perlod 1938-1950 was over

3lrOOOrO00 pounds of fish, and durlrrg the last three years tbe

average an¡rual value of flsheries produetlon was over $tr000r000'

rt 1s lnterestlng to note thåt 1n flseal- year 1938-1939 the

total value of ffsherLes productlon was Slt?69t0q0" whLle over
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34rO00rOOO pounds of flsh ïvere produeed 1n that year. I,n

other words the annual, value of flsherles produetlon has nuJ.tl*

plled about ttrree tines 1n the twelve year lntervalo

lhe nunber of flshernen enployed in tbe wlnter flshery

alone vÍas near];y 7rOO0 |n the flscal year L9ß*L9+9, and the

vaLue of boats¡ sklffs and other equipnent used, was nearly

$Z'5OO'OO0. About fron oÂe-th.lrd to one-half as nany nen were

employed 1n the summer fisherY"

So large 1s the provinee that the problen of supervlslon

of connercÍal ftshing 1s a dffflcult on€ and durlng the suruner?

on Lake lrÏinni.peg¡ Lake Wlnnlpegosls ar¡d Lake Manltoba¡ eonêtEnt

operatLon of patrol boats is requlred" These are diessl-powered

and equlpped wlth two-way radfon Ðurlng the wlnter¡ Bombardler

snoumobiles and a snowplane patrol tbe Larger lakes of southern

Manltoba, Ðlfflculties of supervLslon are nultlplled durlng

the wlnter especlally 1n the north.ern part of the provinee¡

where last year 62 lakes were lnvolved 1n an area'coverLng

sone SOTOOO square miles. Bombardler patrols from The Pas

eovered many of the lakes ln that lnnediate vlelnlty, and fn

addltfon a Bombardler was located at Gods lrake to patrol lakes

of that area. It may be of lnterest to note tbat flsb prodnced

at South Indlen Lake (No. 62, Fig. 2+) durlng the wlnter was

flovùn out ln tbe fresh state.

Enough has been sald to lndleate the great lnportanee of

Manltobars fishing lndustry" It is a¡r lndustry whose eontinued

expanslon ls assurecl aS hundred.s of smaLler lakes are brought

lnto productlonu Thls gigantlc f,isheries lndustry 1s entlrely
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dependent upon Ent_onostrasa" these tiny erustaeea form the

basis of the food supply of all flshr slnce all speeies feed

upon Ento¡rostraca in thetr lnfaney¡ and upon reaehlng maturfty

they elther contlnue to feed upon EntonoFtrffêr or they feed

upon lnsects¡ flsh, or otber organisms vuhLeh Ln turn feed upon

Entomo$trag" lbr[s¡ lt will be seen hovü lmportant the present

study ls to the welfare of thfs provlneeo

ENTOMOSTRAC4, AS INTERMMIAÎE HOSTS

OF PA3$.SITIC ONGAi\i]SMfi

Varlous lnvestigators have deternined the I1fe historLes

of tapeworms and of other parasites that lnfest flsh¡ birdst

and nammals. $Ihfle it ls true that eomplete llfe historles of

many of tÌrese parasltes are stlll to be determlned by future

fnvestfgatlon, yet partlal or eonpJ-ete llfe histories of c€r.-

taln parasltic forms have been aseertalned.

It 1s at first surprlslng to note how often Eg&ggp.gþ. age

are the first lnternedlate hosts for such parasltes. Yetr on

contenplatlone how eorrLd lt be otherwf se I These parasltes

ar6 absolutel,y dependent on reachlng their second laternedlate

and final hosts vla the allnentary canal¡ slld to do so nust be

eRelosed withln the llving food of the latter forms" IIenee,

Entomostraea. whlch forn the food of aLmost all flsh 1n thelr

earllest stages and of many fish throughout l1fe¡ provide the

ldeal neans of aecompllshlng the desl'red result.
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I a¡a lndebted to R" 4". Wardle (].932¡ L932at

L935)¡ to R. An Wardle and J. A' Mcleod (L95L)¡

M1l1er (Lg+at LgaS¡ Lg46) for the folloïulng llst
fron their publlcatlons¡

ORGA¡IISM FIRST SECONÐ

1. ExIErÈteE!Ê
braehyeephala

2. Hymenolepis
co]larls

2

4"

Hvmeno1enis,.+
coronula
Hvmenol-ep Ls
eraei]1s

Cyclops sÞ "

l" Ðrepaindo-
taenia
ffilata

6. mffii;ñffi
fasclolar:Lq

7. Cvatbocenhalus
trgngatgs

8. eojf¡rt¿Luq
pithonls

9. Spirometra
eausonoides

10" Ð&LhËþ-
cephaluji
laLUl;L

1r"@
solfdus

12.@
geggg,

13. Triaenophorus
g{aq,qBF.

Dfaptomus
Cyclops
Cypris
Cypridae

Copepoda
0stracoda

Cyclops
Ðlaptonus

Cyelops
Dlaptornus
Pontonorela
afflnl.s

Cvelop sævirldis

19331 19334¡

and to R" Bu

conplled

FTN.åT

Charadrllforn
Blrds (LaP-
wings ¡plovers t
turnstones)
Anserlform
Blrds (Ðucks,
Geese, etco)
Anseriforn
Btrds
Anseriform
and Grulforn
Birda (Oranest
etc.)
Anserlforn
Blrds

.A,nserlform
Bírds
Coreeonus

--

elg!tr¡eaforqie

Proeereoid ln
Cyelops
Procereold
in Ðlaptomus
oreggnens:Lg
Procercold
ln Cyclops
Proeercold
ln Cyclops
Procercoid
in Cvcloosæ
bicuspldatus

--t

thonnasl

and. Ëalvellnusæ
alninus

Clseo and
Tlthiteff sh

Plke (Esox
luclui)--
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ORGåNISM

a Trlaenonhorus
nodu]-osus
TÞ_*ããr-

15. TriaegqÞhorqÊ
stlzostedlonis

16. Proteocephalusffi
17. Diohvllobothriun

latum

FIRST

Proeereold tlr¡g or Bur- Ptke
ln Cyclops bot- qglg (geg¡ l.uq4ug)
.þ. lhomggå maeulosa)
Procereoid Trout Perch Plke-perch
Ín cyclops (Pergop-sis (g!åg@
þ, Tñõ@ oniseomayeus gålfgg_

mffichill)
Cvelops bl- PiketrãõïEtiË (Eåe-s lucf us )
Procercoid PlekereL Manuial
in Ðlgttouu¡, Ggg¡epgrgoregon$s vltreum) Plke-

perch@þlq-
tearo¡ri-ÇIEÎãun)
Yellow Perch
(Perca flaves-
cens) Ptne

14

(Esox luclus )ãd-(ffistor)
ïllth eonstantly expandlng knowledge due to the research of

mâny workers ln the fleld of helnlnthology, there are constantly

belng added new revelatlons of the lmportanee of Ento¡rostracg

as lntermedlate hosts for parasltie wornsp The need for team-

work between helminthologlsts and specfallsts worklng with mlero-

crr¡.stacea 1s r:nderllned, sínee lt 1s obvlous thât sueh teamv¡ork

w111 be exceed,lnglY fruftful.
In Manitoba the most lnmedlate practieal problen faclng

the flsheries lndustry 1s that of the lnfestation of clseoes

Leuclgbltryg and whlteflsh, Coregqnus clupeaformls wlth. the

seeond lnternedlate stage of the tapewormr Tr:LêqnopftQrus. -Ë.4s.-9t1{..

The work of M1ller (]-944¡ L9a5¡ ¡9aû has been outstanding both

ln tracing the l1fe hlstory of thls paraslte and ln outllning

varlous nethods of attaehing the problen presented by ito The

authorts studfes of the percentage infestatlon of the çrustaeean

SECONÐ FIN.AT
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host with proeercoLds of lrLaenonhorus are briefly su"nnarfzed

ln the seetÍon deallng wlth Cvqlops þlquspldatus !þggggå-ln

Part I of thl.s thesls, Stud,les rnade by the author of the feeding

of take TÏlnnlpeg eÍscoes¡ urhlch form Parts IV; Vr and iIL of thÍs

thesls ar€ an addltional eontributlon towards thls phase of ffsh*

erles research.

Tf{E VATUE OF A STIRI/EY OF THE ENTOMOSTRACA OF MANITOBA

A9 A CONTRIBITJTION TO GENERAT. KNOVìIT.MGE

gne of the most stlnulatlng features of tbls research has

been the lnterest and, encouragement offered by other workers 1n

the fleld. Many of the Entomostrjrea. whieh the author found ls
Manltoba, are qulte far out of thefr previously known range of

dlstributlonn Slnce r¡nususL dtstrlbutLon reeords are open to

some Justlflable suspLelon, the author has taEen the preeautlon

of havlng his ldentfficatlons verlfLed by outstandlng authorftleso

for whose servlees fitting acknowledgment ls made later 1n the

texto These authorlties bave been kfnd enough to urge lmnediate

pú¡Ueatlon of these new distrlbution recordsr arrd steps have

been taken by the author to that end" The oecurrenee of Sene*

cella ealanoldes- 1n Manltoba was surprlsing Lndeedt as was the

oeeurrenee of ÐlgplsmtÞ arctlcqe. and Enisehqra nevadgnsLs" The

authorts publleatlon of a deseriptlon of a nevr speeles of EtÐ,*

lguus (ÐSgPlonup qanlt-obensls Arnason t LgrO) was of conslderable

lnterest to Iú¡* 11. S " Wllson to whom the author sent mounts of
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thls speeles" Mrs" iifilson proposes to lnclude the author¡s des*

eriptton of Ð' ggg¿3gþ#!å ln her revislon of the }9P.þP,EE*

plsclnae group of the genus Ðlgplgry.
The value of tfuls survey as a eontrlþut1on to general

seientlflc knowledge !s consLderable slnee so mueh work has

been d.one by specfaLlsts both east a¡rd west of Manltoba¡ !n

Canada¡ Ðd of eourse through nost reglons of the U" S" A"

Meanwhl.le this provlnee¡ lylng 1n the eenter of Canada, vast in

area and studded wlth lakes and rÍvers of all slzes, has been

relatlvely negl-eeted ln so far as the present ver.y lnportant

fleld of study 1s coneerned. Ihe materlal presented 1n thls

thesis w111 do much to f111 a very fnportant gap !n selentifl'e

knowledge, ar¡dr moreovor¡ beeause of Manltobats strateglc posl*

tl.on on th€ eontlnent the dl,scoverles herewlth presented may

help ln the deterninatfon of eenters of orlgln and paths of

dfstrlbutlon for many speeleso the presenee of Dlaptomus elstl-qtæ

ln Manltoba barely north of 5Oo Nn t,ato trâf, perhaps be eonstrued

as an evldenee of southward ntgratlon of thls specfes" lhe

preFenee of ågå# calanqldgg ln West lIawk Lake at such a

great dlstanee from the oeean ralses the questlon of whether 1t

should stlLl be lneluded svtth the "{egEA, 
relleta o Inetd'entally

tt has been posstbLe for the author worklng ln the fleld to coII-

flrm sone of the experlmental research of Brooks¡ Coker and Addle*

stone¡ et a3.u¡ as to the effeets of temperature oR crest develop-

mentfnspeclesofÐaphglgoThelnvestlgatlonsofYeatnan(1944)

of the integelationshtps of the forns of Çyclq!-g, yerqålåF- found

ampleeonff.fnatlondurlngtbecourseofthesestndles'This
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portlon of the tbesLs¡ âs 1s often true of lnvestigations Ín-
volvS.ng so-ealled trpure sefencerr bas already proved most fruÍt*
ful,

ORGA¡\ITZATION OF THE THESIS

The thesLs has been dlvlded into s,rx seetlons or parts o

Part r deals wlth the ldentlflcaH.on of specles of Entono.gÞ¡açe

found 1n Mar¡ltoba and with thelr dXstrlbutlon withln the provfnce"

No one worker could trope 1n a llfetime to conpletely study the

Entomqstraea of every lake¡ rlver, pond and pool of thls vast
provlnee, nor would 1t have been possible for the author to have

done even a fractXrin of the very eonsiderable work he has beeg,

abLe to aecompllsh wlthout the asslstanee of the agencles al-
ready nentlonedr namely: The Game and Flsherle s Branch of the

Provlnee of Manitoba¡ and the Central Fisherles Researeh Statlon,
Flsheries Research Board of Canadao

Part I also eontalns a descrJ.ptlon of a new specles of
Ðl,antongs named by the author DlaptCIsug manltobensis ln honour

of this great provinee. rt also dsals wlth an experlmental

deternlnatlon of the pereentage lnfestation of Çyclons þåcus_*

pfdaFu$ thoÆ-€¿ rulth proeercolds of 1r1_Ae-_qpghorqe tapeworms fn
waters of Henlng Lake"

Part II eontalns a speelffc study of the Entonoslraeg of
Hen:lng Lake over a two year perlod, whlle Part III ls a sinllar
study of the Ent-lìg|gSlg,eee of Lake Vùlnnlpeg o From these studies

we learn of the flnctuatlon of nu.mþers of Entonostraca 1n a
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given body of water from year to year, and throughout the year

we see the rfse and fall of plankton populatlons wlth the

changlng seasons. We flnd the waters teenlng wlth Entonostraea

|n July and August¡ and almost bamen of Entomost¡:3ge ln Jan-

uary and Feb¡rary. Yet ln earJ.y May even before the Lee has

nelted the period of wlnter dornancy 1s over and Efrfonostrgea

are stlrring beneath thelr lcy eovorfngo $oon after the lee

melts there 1s a rapld lnerease 1n the tenpo of aetlvltlrr and as

the waters rJqarm the reproduetive rate rlses faster and faster¡

and as a result the numbers of Ento4ostraeq approaeh agaln the

nidsr¡mner peak, to be folLowed once more by a taperlng off as

the waters cool--a never endlng cyc3-e o

Part IV of thls thesis deals wlth a study of the feedlng

of ¡rake Wlnnlpeg elscoeso In this study an examfnatlon ls nade

of 3+5 clseoes of whlch all but 14 were eollected between July

7¡ Lg+g and February 23¡ LgrO. The re¡nalnlng 14 speelslens were

taken on Qetobêr 2?s L948. Thls stucly shows the changes {n the

nature of the food ehosen by clseoes of dffferent sfzes¡ ad

also the varlatlon ln feeding of clscoes during the sunmerr autumnn

and wLnter seasons" part V ts an lnvestigatlon of the correlatlon

extstlng between the feedlng of elscoes upon Entomostraea and the

Itnnetlc Ento¡rostraea avallable ln the area where these flsh rvere

feedlng" Part w ls an experlme¡rtal study of the flltratlon

of plankton M!gæ, by the gill-rakers of Lake Tvlnnlpeg

elseoes" lhls experlnent 1s al! entirely new attaek on the

problen of whether mechanicat flltratÍon by glll-rakers of clscoes
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ls the sole or ehief deternlnant of the speeÍes of EnÈonoj¡trac.a

fed upon by these flsh" Parts IVr Vr and lll taken together

throw eonslderable new llght upon the feeding of L,ake ltJtnnlpeg

ciscoes, and demonstrate that seleetlon of certaln specles of

EEtong_ntracr "r food by these flsh ls lntentlonal and not slnply

a natter of ckranee.

cm.sslruc$,Tr0N oF THE m{T0nÍ0srR.aca.

The author wishes to nake referenee to the reeent elassL*

fleatlon prepared for Sectlon Fr A.nerlean å.ssoclatlon for the

Advaneement of sclence (Pearse, 1948) n Orri'y that portlon of

this elasslflcatlon whleh relates to thls thesls 1s herewith

submitted ¡

Pt¡yl-um Arthropoda
Subpfryllt¡n Mar¡dlbulat a

Superclass Crustacea
Class Eucrustaeea

Subelass BranchlgPoda
0rder Anostraca
Order Notostraea
Order Conehostraea
Order Cladosera

$ubelass Ostracoda
Suþclass GopePoda

Order Eucopepoda

Th,ere 1s eonsÍderable Justlfleatlon for revislon along

these l1ne and many leadlng selentlsts have adopted the new

elassffleatlon" Pendlng unlversal aeceptance¡ howevern the

author has preferred to follow the stlll acceptable but older

and more conservatlve elasslficatlon for the main gr.onps of

Eu,tq$getqw"
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The classlficatlon followed by the author is ¡nainly that of
Sars, The author agrees wLth Gurney (1933) and yeatman (Lg4/)

1n reslsttne a tendency to elevate the genus gÍglgpg to the

rank of a Famlly or subfamily¡ with the eonsequent elevatlon
of subgenera to the rank of genera. Â.s Gurney (1933) states ¡

rrlhere are two naln requirenents of any system--that 1t should be

praetleal¡ rot only for the speclalistr but st1ll more for the

rlorl*sp€cfal1st; and that lt shall¡ âs far as may be¡ refleet
cument ldeas of phylogeny" Both these obJeets tend to be

defeated by excesslve spllttX.ng of generatr o The genus Cycleps

has, thereforer been retalned and has beern dlvldecl lnto subgenera

only where neeessary to lndlcate relatlonshlps within the gêfmsc

Thls system generally fol].ows tb,at of Klefer (L929) u There ls
eonslderable value 1n retalnlng the generlc nane Cyclop,s- (rather

than a nultlpllcatlon of genera), slnee as already noted fresh-

water Copepods are recelvJ.ng attentton from helmlnthologlsts and

others as the lntermediate hosts of parasitic rrrrornstr n For the

speelallst the advantage of grouplng togeth.er closely related

specles is aehleved by the use of subgenera¡

llght (1938, 1939) with the asslstance of Mrs. Mo S" Wllson

has proposed the grouplng together of closely ralated speeles

of &LggEgnus, lnto subgenera* Wblle thls system has advantages

for the speciallst¡ 1t has no reaL dlsadvantages for the llon*

speciallst¡ slnce the present generlc and speeific names are

retalned o

Ihe nomenclature for the gemrs Ðaphnla proposed by l{olter*

eck (1932) has been fotlowed¡ though a new revlsfon fn process
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of preparatlon þy J' L. Brooks wllL undoubtedLy throw further

llght on the lntemelatlonshlps of the menbers of thfs $etrüso

For the genus BoJmlge the nonenclature followed 1s that of

Rylov (1935).
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Ctii*SS CRUSTAC,ÍA

Sub-Cl a s s EI\üTOI,IIO STRA0A

COPEPOD.A. OF I\{ANI'IOBA

OrdEr COPEPOÐA

Sub-Order CAÌ,A}üOIDÄ Sars

Family CEIIITROP.åGIDAE

Genus LIilf,iiOC¡r.LAllUS Sarsr 1863

Llnuroca&rnug maqrUrgq Sars r 1863

Family ÐIAPTOÌ'.[]DAE

Genus ÞIJIPT0lvlUS li{est'rvood e 1836

Sub-Genus He s-Beg-qglqp.!-q.nu-g. lieht r I93B

Þiaptomus ergb:Leus Marsh, L92O

Sub-Genus Le¿lpdi-aBlqmus Light ¡ 1938

Ðlaptomus minutuE Lilljeborg, 1889

Diapto-¡nus sicii-1s Forbes, fBB2

Diaptomus siqil-ojdgÊ Lil] jeborg r lBBg

Ðiaptomue tenuig-a¡¿{atuq lViarsh, 1905

Sub-Genus Á.elaocliaplamus Light r 1938

Þiaptomlrs leptqpus- Forbes, 1BB2

Slaptomus manitqþensis Arnason t L95O

DlaplgnûuÊ påËeiqee Forbesr 1893

Diaptomus- åtagnal¿g Forbes, 1882

Sub-Genus $kisJ-adlep!-a¡nqs tieht t L939

Ðiaplo-Eus oreg-onensi-s Lill ieborg r 1BB9

Sub-Genus Eutrlc-iro¡LiatrLgrngg tight I 1939

Þiaptomus ashlalfi:L lliarsh, 1893

Famlly SE}üECELIIDAII tufarsh, 1933

Genus SENECELTA JudaYr l-923

seåee-g-113 9gl94gfd9,ç, Judave 1923
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Family TETYIORIÐAE Balrde 1850

Genus HETER0COPE Sarse 1863

Hgtero_go_Ue sep_!€ElråerÌeli_q Juday and Muttkowski

Genus æISCHURA Forbes, 1BB2

EpiÉchura la-qustrj-s Forbes, 1BB2

Eulsch_qga neyadeq$is t111 jeborg ? 1889

$ub-Order CYCLOPOIDå Sars

Famlly CYCLOPTD-AE Sars

Genus CYCIOPS ]fluller c L776

Sub*Genus UAgSp_gfgf-qpå Claus r 1893

9y919!É afbÍdus Jurlne, 1820

$ub-Genus lsop_qqÏ-qlops Kl"æfer z L927

_Cyçlpp¡ u_ras:Lnus Fiseherr tB60

Sub-Genus EUe,yelop_Ê Claus ¡ 1893

Cyclops agilis Koch, 1838

Sub-genus ÅeêrilhgçfçfgpÊ Kiefer t L927

Ç:relo'pe b:Lcuspidatus throqasl Forbese 1BB2

Oyelops bicuspidatuå lubþockf Brady, 1B6B

Üvefqpg åå"S"BspåÉ-a-t-:¿e. navus l{errlcke 1882
= m "*Ëå"üèrrreaffie

CyçlqBs mtr&g lVIarsh, l-920

9Y.4"9!, Þ vgg$gliÉ var ' anleJlc*Aqu.å viarsh r 189¡
= ffi ï#j3jlvÐ.r s -aileãïffiËlm¿¿rshr' rB93
= 6ffi ffi"*r.u-r- t',ialË6*î&î

gregejlg vggle*li.-å Fischer, r8ll
= õftÏõËl Ere*niîîînosus i{errick, LBB4
= gy_çl"e!-S. IgfIlêL+é var e robusLus
= CILçå.oJg lugåçi-u]-us and Q" å*oJLUå*!"kã

Sub*Clenus I'flicrosyc,lqpë Claus E f B93

gyclq$Ë rrgt+_c_anå Sars r 1863

Sars I l-863
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Sub-Genus MeSc_cLe_lepé Sars," ]-9L4

![ç¡qq_eyclops Sdax Forbeso 1891

Ëub-Order H*IRPACTICOIDS, Sars

Fam11y CÀliTHOgé.IírPTIDliE Sars

Genus CÅI'üTH0Ci\1vPTUS riiestwood, 183

Sub-Genus Á,tthe:rerÅ_1-a Brady, 1BB0

= Mesqqye,lopg LeUgtrg$.1 glgä Forbes,

Sub-Genus BryogernpLUg Chappuís c A929

Canthqcamptus; minuþus Claus ? l-863

SUB-ORDER CAN Jir'{O IDA

CEIi1TROPS,GIÐ¿,E 0F Ì!{4,LII T0BA

Genus LINI}TOC;LLAIIUS Sar, 1863

0n1y one speeles of thls genlrs v\Ias found in ivianltoba,

that species being ti_nnoSêlgnUÞ mac4uruê Sars, 1863"

tlungget.anuq Ma_ccunle Sars, 1863

Linuroealanus macququå v¡as not eommon in blanitoba Lakes.

ft was found in George Lake in the trïhiteshell Forest Reserve

in soutkreastern Manitoba in Fishing Lake (52o O5tm. 9f 25r,N.)

ln Lake üillnnipego and in the lakes of northwestern iVianitoba

including Eoen Lake (56o 39¡lr" l0go ltstif ") e Southern fndian

Lake $60 lat N. tat, 9Bo 45, v'ü.Long.) and Stag Lake (,560

30¡ N, Lat" l0oo zru l.ll" Long). (ra¡te t)

UmgS_A]#g roAçËgIUÊ" is generally eonsidered to belong

to the EeUna gçl.r_cta; that isr it is a salt-water f'orm that

has gradually become adapted to a fresh-water environment "

Marsh (f933) statesa ttGenerally speaking¡ it is found only

1891

Forbes
rbes
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1n f airly deep lakes, ancl rnost abundantly at eonsiderabLe

depth"rr The present findings are Ín agreement v,rith this
stateinent "

In George Lake, whieh has an average depth of BO to 90

feet and a maximurn depth of 11ó feet, it was fairly coinmon

ln trvo bottom sam;oles but did not occu.r 1n eleven other

samples of planlcton from this lake" The saraple from Eden

Lake in whlch this oecurred lvas a vertical sample from 66 feett

in which it r¡uas aburrdant. !" E9SEE did not oc-cur in a

sample taken at l-2 feet belolv the su.rfaee of this lake"

Though usually rare: or nore often absent from surface eol-

leetions r L. gggrglgÊ. did oeeur in a single surf aee sample

from Southern Indian Lake¡ a [€3l-gpe,c:lm9,pg being present. In

StagLake&.rc'T,/aSraTe1nasurfacesamp1eco]-leeted
at 1l-s30 â.ollto, absent from a drag samptre taken at a depth of

12 feet at 11E40 a.n., and g_QfiIìrtoE ln a vertj-cal sample taken

fro¡n 50 feet at 11 t4j a"m" In Lake lrllnnipeg it was usually

founct at depth but was occasionally taken at the surface

(Ta]rle I also Fig. 24) "

Oecgl:rences- l,@@. macrgqus j.s found in many localities

in Sca¡dinavig and in Finland (Sars et. af .) " fts occLl^rrence

in Amerlca has been recorded in a-11 the Great Lakesr in Green

lake, vTiseonsin, and. in Lake Nipigon, 0ntario (ivlarsh). It

ufas found in lakes in Nerv York State (e1rge anct Judaye L9I4) "

It was reported from Lake ltr/innipeg (najfov? 1930) " It has

al-so been recordeo from Gree¡land (Stephensoll, 1913, ano Haber-

bosch, 1916) .
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M¡The1akesinwhichthisspec1esisfoundinIVIanitoba
are alike in severa.l respeets. They lie in areas of Pre-

Canbrian rocks conslsting of granltes, schists and gneissest

in regions lying east and north of Lake lïinnipeg, and forning

a part of' the Laurentian Shield. These lakes a1'e also as

already indlcated, falrly deep. The distribution of timng-

calaryË. m-aqrurus may perhaps be coTrelated vuith temperature

since these l-akes l-ie vrithin the isotherms for mearr summer

temperature of 6o0 and 62oF "

ÐTAPTOi!,I]ÐAE OF bIAJ$ITOBA

Genus ÐIAPTOIü1US lfestwood 11836

The species of the genus lliaptomus have few variable

eharacteristles, iViorphologically these specieS are very dis-

tinct s æd even when widely separated geographically, this

distinctness is malntained. The distlnguishing characteristics

are sl-ze, colourr (in fresh speeimens), the armature of the

antepenultirnate segment of the first antenna ot tne a-ciul-l'

mal-er'che stru-cture of the right fíf'th foot of the male anil

the structul.re of the fifth feet of the f emale '
The genus Ðia-ptorrius is Ï'¡orloÏÍid'e in distribution' though

fel,¡ oÍ' its species a.re distributed. l'¡ic1ely" i'rjarsh found'

Ði?pto:Ut¿g baeil"J-iig::- in a collection taken from a pond one

foot deep and one hundrecl feet above sea l-evel on a rid'ge at

Bernard Harbourl Northlvest Territorieso He also found the

same form

Ðiantortus

ln a coll.ectlon taken on st" Paul Island, Alaska"

bacilliferhasheenfound"in$iberia,andinisland.s
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north of Siberia, Central Asla¡ Indiar the Caucasusr Syria,

AsÍa iviinor, severa.l pla.ces in the iLlps¡ ås welL as in Scotland

and Norway" It is a stenothermal coldlvater formr whieh is
found i¡r bodies of water near the sea Level in the far north,

and farther south ln l-akes in the higher mountains" Apparently

Ðiap$o¡Lræ, bacjlli=f-eg encircles the glove 1n the nelghborhood

of the ^Arctic eircb. Ðj=ap!ç:41æ_ east_og lvhich is v,¡ldel-y dis-

tributed in Europe in temporery spring pools also occurs in

Greenland, å, variety of nie,B.!9li.igê eigenå has been reportecì from

SiberÍa as lyell a.s from California and Nebraska (Marsh) and

fron British Colurnbia (Carl) and v¡as also fou¡rd 1n "d¡J-aska

(KfncaiC,--uurpu.b1"). It has been reported from Yukon Territories

by lrooper, L947" This species had previously been recorried

from Norriay (Sars 1903)r Scanclj.navia (Ekman L9O5), /\lps mountÉtí'ns

(Ðe Guerne, and Rieharcl 1BB9)r Russia (Rylov 1930) and central

¿sia (Sars 1903). ÌTith the exception of these four speeies v'¡hich

are wiclely distribu.ted, the speeies of Diaptorous t¡¡hieh occur

1n Àmerlca are peeuliar to this conti-nent, and many of them

have a very narroi,v and restricted range. 0n1y one Nortl¡ American

species of Diaptomus has been found in South Arnerlca" (9"

maruI-É Juday) "

There appear to be tlvo great factore eontrolling the dis-

tribution of Þiaptonú !n the opinion of illarsh (1907) o $ne ls

ease of r¡¡ater commUnication, and the other is temperature n

Temperature appears very often to be a controlling or limiting

faetor; while some speeies such as Þiaplqru, or*q994-e$Ê&1 cå.rl

live under a rrlde r¿inge of temperattr-re, other species are
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distlnctly slg¡ç-thqfreÄo Recently it has been shovi¡n by Hedge*

peth (1943) that tkr.e presence of free carbonater and the coil-

centsation of magnesiu¡n in proportiorr to calcium may influence

the distributlon of certain species of Diaptomus.

The genus Þlaptornus forms an importa.nt part of the foocl

of many fishes, espeeially in the early stages of developmento

Some species of Þiaptonus also halbor intermediate stages in the

llfe eycles of variou-s parasites of fishes ancl mammals, includ--

ing several- species of tapeworms' As one exampleo ÞigPSggH.

s¿eg9n_qÞi.q harbors the procercoid of the large tapevrorm Ði-Pþyl-

]qþstþqig4 Lgjuq¡ the plerocercoid of v'¡hieh develops in a fi-sh¡

ancl the aclult of whieh develops in a- mamnial"

Þiaptoml ane herbivorous e subslstÍng on alga.e inelu-ding

AqqþAçryq* Aoþa¡Ul¿sme-4o4¡ i\lIq-lqsi,Xg and a goodly percentage of

one-eelled dlatoms ' They thus serve to convert the rtgrass of

the v¿aters--the algaetf into rtfleshrr and are themselves eaten by

young fish whieh in turn. provld.e food for la.rger pred'aceoLts

speeles u

The following speeies of Diaptomus have been fou:rci in

Ir{anitoba ; Þiaplo.El4! arq!"lgqå, DiaþleEçS ashlencl;i I ÐtaBt-o-ru

lcB!pp-i¿å", Diap-þgqg ær}I.çgþeqåi$ (n. sp.) r ÐågpLq.rus- ni{l]¿l-eer

Þiaiúç¡Bgs oreso_r_rensise Ðlanl-onus sicil.iå¡ Ðå"i?å.!-ojìllå -Êiç,ilo-i#",

EieBle4ljå staenalis-, and Ðiaptqqgg te4uicauogÞqs nÐ1aplory p-EiþU"

ofens is , ÐlePtomus êggggiæE "

Ðial3sgus erçLic-qs Marsh, I92O

Two male speeimens of this large speeies were foupd in a

collection ohtained from a marshy ba.y nea.r the north westerly
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tip of La.ke Francis (5oo eot N. Lat" 9Bo ui" Long.)(Fie " 2+)"

This fingerlike projection of Lake Francis is knovrn fgg-g!!tr

as Le.mbert Creek" The sa.mple of planicton v¡hÍeh eonta.ined

Ð" æ!@ rvas coll-ected by a fleld party under the direction

of Dr, J, A. i,icleodr o[ Ju¡e 27t L948" 0f the tv¡o ma]e speci-

me.ns found one is in the colleetion of the author and the other

was forv¡arded to the U" So Nat" iuiuseum, The identifÍcation
i/vas ma.de by iirÍildrecl S. Wilson. This 1s the first record of

Ð." arç_!içW. from ivlanitoba"

Ðistsib-qlloJl¡ A.ccording to Marsh (L929) E" e¡ç!ic-l¡¡. vras named

f¡om materlal collected by Frítz Johansen on Hersehel fsland

ancl up to that time had been found in no otbrer locality"

irii" S, T'i¡ilsoR states (in coruespondence r,vfth the authorr 19fl)e
rr I am not yet prepared to make a definlte decision as to

whether Ð," E¡ç!Ågtr is distinct enough to have speelfic staturs

or be consiOered,a sub-specles of g' giseni" At present the

northern form should proba.bly be ealled gç!;!g.rr N[. S ' i{1lson

(1941) further reports a recorcl of &. elsenå from Hudson Strait

but states eoncerning it (also in correspond.ence r,v1th the

author) E rtYou will note that record from liud son Strait in the

enclosed reprint is callecl gi5gtlÅ--this 1s probably the gg,gligus,

form but ivlarsh himself identif ieä it as e-i¡-ç{}! ltl

Ðiauþo$us g¿n-ulgg till jeborg r 1889

DiagJ-omUs minutqq was found in flfteen lakes of over eighty

lakes examined n East of ],ake ffi¡1nipeg it oecurred in /tLhens

Lake (about 5lo t5, Lat. N" 9f 33r Nn Long*)r and in three
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lakos of the ühitesliell Forest Reserve " It was also found at

two l-ocations in Lake iflirnipeg " The other lakes 1n v¡hich it

nvas found \tuere chlefLy ir: the northr¡uest corner of the provÍ-nee,

north of rhe Pas (Table fr Fig" 24) " all these lakes lie in

areas of pre-Cambria.n rocks composed chiefly of granites, sehists

ancl gneissesl in regions east and north of Lake flinnipegl arlcl

formlng a part of the Laurentia.n sh1eld" Pre-cambr,j-an rocks

a.lso underlle the locations in Lake riùinnlpeg at vr¡hieh this

eopepod was found, Tlris dlstribution of Ð:!.ap-tomus ¡g!4U!UÊ may

also be correlated with temperature sinee these lakes lle irulthin

the isotherms for mea.n sunmer temperatures of 600 and 62oF "

lifhile Þ:!.ap_to4us min]ILgå is typieally a cold vrater forms

yret¡ 1t is possible for this organism to survlve fairly high

temperatures u. This ls evident from the fact that it has been

reeorded by Dr" Ro E' Coker (f938) from certain reLatively lvalne

shallow, coastal plain lakes in i{orth Carollna" (See Cokeru

R" E"¡ r938s i¡r Journal ÏLlisha tr/litchetl scl' Soe. l$; 76*8?

and .A.rchiv" Hydrobiol" ]!: 130-133)' The author also found'

Ð,. EinuÈw. still present on July 2f, 1948, in the su.rface waters

of Heming Lake, &ianitoba, $4o 53t lrI" Lat' 1O1o 07¡ fif ' Long')

although the water temperature l¡Ias 680 ¡'" 0n the other hand

Ðieplo&u¡mlnut-lj.soceur::edlnwinterp}ank'ton'Sanplestaken

through the lce at Heming Lake, on the follovring datess

Ðecember 4, LgFg; January'L6, L95O, Febn-rary lf¡ 1950 and

f{pr1l 1, Lgla. ft was a]so found 1n winter plankton samples

taken through the iee on Lake ill'i.nnipeg on December 31t LgSA¡ and

in sinttar coll.ectlons made from ÏTest tlawk Lake in January'
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February and Aprlle I95O (Fie ^ 24) '
ÐlSlgiþ-U!¡og¡ Greenland (tillieborg); IeelancL (pe Guerne and

Rieharcl); NevrfoundLancl (Sehacht); Great Lakes, Mlchlgant tlls-

consin (Mareh); New Brunswlek (lvilley); Nipigon Laker 0dario

(Blgeloi¡v); Yelloi¡vstone National Park (Schacht); Vúoods Holet

lvlass. (lÏllson) '

Dlapto-g¡u$ slcll-1-S, Forbes r 1882

pjiapJel_nqs_ s:lelllË lvas found only in Lake Dauphinr Singush

L¿.kee Lake vïln-rripeg, (Table I, Fig" 2+) and in the Payuk RÍver"

Tn British Colunbia. Carl fog¡d. ÐieplonUs .s1cil1s in sual-l

temporary pools and stagnant lakese on the coast and in the

interlor" Ir the United States it generally occurs in the

spring or early sunmer in the smaller lakes, and' throughout

the year in the larger lakes.

Ðist-qi_þuh_i.eja¡ Mtchigafir Yüiseonsin, New York (t'[arsh); Lake

Superlore Yellowstone Pa.rk (Forbes); Detroit River (Reighard) i

Coloradoe Lake Hurone North Ðakota (Marsh); Qu1ll Lake, Saskat*

ehev¡an (l{flley); Cedar Lake and Fox Lakel Illinois (Schacht);

Brltish Columbia (CarI) '

Ðlapto¡ltls sic:Llq. de-g L111jeborg? 1BB9

ÐleplelLuå -Ëtciloidgs was foi.¡nd- in the follovring lakes 1n

Manitoba; Lahe Da.uphinr in a marshy bay of Lake Franeise

slngush Lake, shoal Lake and take 'vìilruripegosís. In Lake

Sauphin ancl Singush Lake it was associated wlth DlaptøLus sicl-

Il.s'lbutoceurredlessfrequentlythernthe].atterform.Onfy
in Lake Dauphin and in shoal Lake was it common (Fig" 24)"
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Þ1strlþpt:þå: california, Oregon (r,ilieborg) i Nebraska

(:grewer) ; Iowa (Pearse) ; VTisconsin, ivÏichiga-n (!iarsh) ; lVllnne-

sota (Herrick) i Iov,¡ae lllinois, fndlana (Schacht); Itlorthv'¡est

Terrltories (Marsh); eastern Ii[assachusetts (Pearse) ; Great

Lakes (lr,[arsh); ontarioe Nevr Brunswick (Klugh); Colorado (Dodds) 
ã

Utah, North Þakotae 1(ansa.s, lndiana, iVlissouri, Texasl (lvlarsh);

San Salvador (Juday); Britlsh Columbia (Carl); $askatchelÏen

(Moore)" carl found Ðiaple{lllË' sieiloides only in an alkaline

pond near cache creek, Bn c. Moore found thÍs species in

saline lakes where the solids in p"pnlll" ran up to l20r00o

in Saskatcher¡¡an "

ÞlaBtogrUg tenuiciruda'Lue lvlarsh, l9O7

nlaplenus tenuicauclat]¿s was fourrcl in the fol-lovuing L¿kes in

Manitoba; .&ikens takel Lake Athapapuskov¡e 'lrVest Hawk Lakee lVjan-

tario Lake, Reed Lake, ancl lrillfred Lake (Table Ie Fig" 24),

L¿Lke Athapapusko¡¡i and Reed Lake lie in the northwest corner of

ik " p"o,tince betlveen 54o and. 5f N " Lat n ¡ while the other f our

lakes l1e east of La.ke !'úiruripeg ' 'vüest Hav,¡k Lake anir Mantario

Lake are situateC in the iVhiteshell- Forest Reserve and lie

agai-nst the bounciary between uianitoba and Ontarior oI immediately

west of the bounclary in the case of Vtlllfred Lake, and á'ikens

L,ake also l|es a llttle lvest of the same bourrclary and' about 10

further north. all of the lakes ln v¡hlch g" tenui-qeudatqË.

rvas found oecur i-n areas of Pre-Cambrian rocks composed chlefly

of granites, schists and gneisses, in regions east and north

of Lake ÏTinnipeg ¡ and. forming part of the La'urentia'n shield' *
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These lakes lie i¡uithin the isotherms for rneen summer tempera-

tures of 600 a-ncl 6Z0 V" The distribution of this species

resembles the clistribution of DlaptomUg minlrl;us in UÍa-nitobat

though it occurs less frecluently' Both ÐågnigqUq 4149!-æ and

Ðiantomus tenuicauclatus are founcl a.ssociated in the following

lakesa Å1kens Lakee Lake Athapapuskow ancl vr¡ilfred Lake (Fig.2+)"

nistiibqtlo$¿ Ma.rsh described g" tenui-qelrdatus from material

cofLected by Dro Ro T. Congdon in GLen Lake¡ Saskatchewan.

It was founcl in colleetlons made in Lake Nipigonr Onte"rio by

prof . Ii, lI. fuiackayu ir[arsh also co]-lected D1apt-omus teqqieaudaluq

from Utah Lakee Utah. Moore reeently Q944) found it common

in the saline lakes of Saskatchewan"

niaP-lg4.qg lept-P:Us Forbes ? 1BB2

niapt-gmg leptoptå: was found only once e orrê adult male

speeimen oecurring in a collection from Georþe Lake, ManÍtoba

(l'1g. 2+) "

Ðist-riþJ¡Llqn¿ fts distribution in the unitecl states is

reþortecl as follor'¡s¿ lïisconsin, nilichigan, Indiana, Coloradoo

southern utah (Ivlarsh) ; Irfinnesota (I{errtc}i) ; colorado, Illinois

(},-orbes); foi¡¡a (,stromsten) i Kentucky (Chambers); fiioorls l{olel

Mass" (Forbes, l,t, ancl R" Rathbun); North Dakota (Juday in

correspondence wlth üarsh); iüt" lake, Virginia (Yeatinan II. Cn

1n comespondence lvlth the author).
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Þiaptornlrq manilgÞg[åi.-q. -rLrnason, I95O

Large stout speeies, FemaLe 2.4 mm. excluslve of

furcal setae, male 2,6 mm' lvletasome plump vuith f'lrst seg*

ment longer than three following, strongly convex in dorsal

proflle espeeially in rnid region and at anterior end.;

posterolateral projections clirected obliquely posteriorly

and laterally each tapering to sharp hyaline points tipped

by tiny spines; a second larger point and splne on dorsal

margin.

First segment of female abclonen longer than rest of

abclomen; much dllated in front and somelvhat l-aterally t'vith

two small lateraL spines" Seeo¡rd segmeilt very short. Furca

about the Same length as the second segment. Furcal rami

cíliate on inner margins of distal third 
"

Antennae Zi-segmented; slender a-nd relatively long,

reackring to middle of abdomen" Small setae unmodified

(Fig" 3); three setae on segment 2 and segment L6t tlvo each

on segments 6e g^L:-? t3-l-5r LTt 18, 22^24e one each on all

others save segnent 2t which has five, iriiajor spines ol1

segments 10¡ lf and 13 of right antenna of male (I'1g" 3);

major spines slightly to considerabl;' incurved; spine of

segneht l0 about the same length as r,vldth of antennat that

of segment 11 slightly longer, and that on segment l-3 at

least tlvice as long as that on segment fO: incurved and'

bluntly hornlike in appearance. segments 13-17 of male



Ui_gpt_oÆ manitoÞe4Eils I1 n sP .

Flg. 1. Flfth legs of female.

(ar rudimentarY thlrd

Flg. 2" Flfth legs of male- X

(ar proeess; b1 hook;

Flg" 3" nlght antenna of male.

x 104.

segroent of exoPódlte) .

100.

c¡ proeess).

x 104.
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rfght antenna markedly svuollen, segment 18 somewhat less soi

lateral hyal-lne membrane on antepenultl.nate segnent sle¡rder

and termlnating 1n a short delleate lncurved hooku

Fifth legs of nale narroru, elongated; J-eft leg reaehing

Just past mlddle of first segnent of exopodlte of rlght leg"
Splnes of basal segments of male flfth feet short, stout

and blunt" Second basal segment of rlght food quadrangular¡

about two and one-half times as long as wlde; near the

proximal end a dome-shaped hyallne proJeetlon confluent wíth

a lateral hyaLlne Iamella extendlng most of lts length along

the lnner surfaee and termlnatlng dlstally th a broad hyalfne

hook-shaped process, The flrst segment of exopodite of

rlght leg about four-fifths as wfde and about two*thirds as

long as the second basal segmento Second segment of exopodlte

slender, wldenlng sonewhat about sêvel-eighths fron the

proxlnal end, and then namowfng sharpLy ln the dlstal elghth¡

about ons and one-ha1f tlmes as long as the flrst exopodite

or about the same length as the seeond basal segment (basi*

podlte), tateral sp1ne, narrow and straight¡ about one-thfrd

longer than s€gment ls wlde, arislng fron dlstal lateral
angle¡ contfnulng almost 1n lfne wlth lateral nargin of seg-

ment of exopodlte, slender, smooth, somewhat sirollen in
proxlmal portlon, eurved synmetrically lnward 1n the middle

reglon and outward at the polnted tip" The endopodlte slender,

otl€*sêgnentedr extendfng about seven-efghths of the length
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of the first segment of the exopodÍte, coarsely setose at

the distal end. Second basaf segment of l-eft feg quadrangular,

orle and one-haLf times as broad as flrst segment of exopoditet

with a naruorirr hyaline ridge running the length of the inner

lateral margin; lateral splne short and stout, inserted

slightly anterior to distal angle " First segment of ercopodite

about twice as long as broad, rividening di-stallft its outer

margin almost straight, its inner margin curved; inner IrâT-

gin terminating in a rounded or dome-shaped projeetlon whieh

is finely setose " Second segment of exopodite slend.er¡ about

fouy times as long as v¡ide, terminating in two spines, the

outer of which is short and. smooth ancl the inner of tl'hich is

long eurved and setose, Endopodite one-segmented, slender,

extendlng sllghtly beyond the distal end of the first exopo-

dite, erenulatect along the ,inne,r' nrargin and setose at the

tip "

Fifth J.egs of female (Fig. 1) relatively long and stout;

third segment of exopodite rudimentaTYt lndistinct, its spine

nearly as long as lts seta; spine on Second segment stoutr in-

curved, about twice as long as seta of third segment. Second

segment with clalv about the same length a.s irurer margin of

flrst segment; elaw rel-atively slender, so¡rtewhat curvedr flnely
denticulate on both inner and outer margins¡ but somelvhat

less So on outer margin. Endopodite one-segÌnented2 slendert

reaching nearly to end of flrst segment of exopodite ¡ apical
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portlon of endopodites truncated, bearing two long aplcal

setae, the meclian sllghtly over four-flfths as long as the

laterale and $¡ith prorimal spinelets graduatlng into distal

halrs "

TAXONOMIC POSIT]ON

This species resembles Ðiaptomuq -csdUgl¿s Light¡ 1938

ln sfze and 1n large number of setae on the antennaee but

dlffers from it sllghtLy 1n the distributlon of the setae "

(p" ¡nasl!-qLenEJiq fras three setae on segment 2 and segment l-6,

and one on. segment 19, r¡vhíl-e Ð" ggd,ugU€- has four setae on

segment 2s and two each on segrnents 16 and 19)" The a-rmature

of the antepenultfunate segment of the male right antennae and

the detalls of structure of the male and female fifth legs,

distingulsh thj-s species both froia &,, gaduçgq and from the

closely related Ðiapto¡nus shoshgne Forbes, 1893.

In Ð." caduggF, the proeess on the antepenultinate seg-

ment of the rnale rlght antenna is longer than the penultirnate

segment, thlcker at the base and usually tapering to a po1nt,

rarely wlth a slvollen tip (Ffg " L7) " In å" -She-Eþ9n9, the pro*

eess on the antepenultimate segment is onl-y slightly longer

than the penultlnrate segment (Fig. 21)r thleker at the basee

taperlng to a poLnt ' Both these species laek the lateral hya*

llne membrane found on the antepenultimate segment of Ð. manå*

tobensis" In þoth Ð. caducu.q ancl Du shoshone there Ís a d'is*



Diapto.qus plsclnae fron Mt" Lake, VirglnÍa.

R[g" 6. Rlght fifth foot of male.

(ar proeess on seeond basal segnent of right
exopodlte; b, hook on second basal segment

long and large) "

F1g" 7" Left fifth foot of maler twisted around."

(cr endopodlte very long).
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tinet third. segment of the exopod.ite of ihe female fifth leg,

while the cor'r.espond.ing third. segment of the exopod.ite io P'
manitobensjs is rud.imentary and. ind.istinetly sBparated- from

segment åo In Ð. nl.anitobensis the end-opod.ite of the male

fifth leg is one-segmented. (in both right and. left fifth legs),

r¡,rhiIe in Ð" eAÈ$ELr it is tr,,ro-segroented. (¡i-gs, I9r?0) . In Ð.

shoçhqnq the end-opod-ite of male }eft fifth leg is trro-segmen-

ted., vçhile the end.opoù.ite of male right fifth leg is one-seg-

nented. "

In 1). manj.tobensis the absenee of the slenôer apieal. exten-

sions of the end-opod.s of the fifth legs of the feraale is note-

worbhy" This character 1s a point of resembla.nee between this
speeies enü p..@ Forbes, Ð. $seinae Forbes and.

Ð"*caùucuq, and- alno a point of d"istinetion frorn Ð" shoshone.

well a$ P._caqucuE and- .Ð. shoshonq in that the roale right ant-

enna a,ppears to have only 28 segnents instead- of å5. This is
ùueu in eaeh ease, to the fact that segments l9r¿0, and. Pl

are ankyloseil", s,s are aJso segments 2å and- Pã (tr'ig,ã).

In Ð*-qanitgþqn-EtÊ-the end- of the lateral hyatino Ianella

Ð. manitobensis resembles Ðo J.eptopu$ and, Ð" piscinae as

on sregments 22 and- 2õ is proJected- d.ista-lly into an incurveô

hyaline hook-shaped. proeess (Fig"ã)" Tkris eharacteristie d-iç-

tinguishes 3. ¡oanitobensis fro¡r Ð. piscinae" Tt, moreover'

d.istinguishes it from Ð" _I.eptopus aocord.ing to TtMarsh a.nd-

several other copepod- taxonomistsrt (189ã), Herriek and- f\rrner

(1895), and- Yeatnan (correspond-ence with the author, 1949)"

"å"Iso the speeím"en of Ð" leptopus eollected. frotn Singush take,
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Ivlanii:'cbao by the preeent author, laeks sueh a hooic" schacht
(te9z¡, howevern in his d-eseription of l. _rggEog¡n, states
that the segments åz anù zg of the maJ.e right antenna have
ÏÌ"ou& rì.arr:ol¡¡ hya-line ra;nelLa proùueed- into a hook which ex-
tend.s but a littre beyond. the end- of the $egment.îr ÀLso $..å."

Forbes (feAg), in his original d_escription of Ð:.-Jgptepus
states: ttThe antennae reaoh to the tip of the flmea¡ and. the
antepenultirnate segment of the right antenr:.a bears a small
hooli at the tip in the male,* rrorbes shows no n.ntennaJ- fig_
rlree and- neither he nor schacht says whether this hook is in-
surved" or outeurved.. iìfllson (lgse) states eoncerning the
sarne eharaeter of e_f:$tr : ilRight a¿tenna much swo[en
a,¡rterior to the genier:-tating segment; a narrow hyaline ïnen-
bre.ne on the antepenultiraate segnrent, prolonged. slightly at
the d-istü.t enù into a small Eggg" 

rt

rt may be that Forbes a¡rd- schácht found. speei¡rens of _L,
.leptopqs vrith a sma-ll &ggl, such as i'filson find.s on his speci-
nens, åt the d.istaL end. of the hyali.ne memJrrane of the maJe
rig'Ìrt antelrna, and- that this has been inaeeurateLy d,eseribed-
as a hoolc 

"

ll, raanitobensis from

'rhe foj-]or,ving ad,ùitionar eharaeters serve to

Slg*g lorbes;

of the male found_ in Ð.

1, The relatively short

left fifth foot of the male is onl¡r slightly longer than üre
first segnrent of üre exopod.ite in I. i"nanitobensis

@.. lel:t_opgs T'orbes and. also

manitoÌ¡ensi s " lhe

end.opod.ite of the l_eft fifth foot

d-istinguish

from -q".p.¿g-

end-opod.ite of the

, while in



Dlqltomus lepto.plls from Marthas Vlneyarcl, Massaehusetts.

Flg. 8. Flfth legs of na1e.

Fig, g. Fifth legs of female, (Both after Wllsono 1932).

Ð1ap!olnus

Fí9" 10.

Fig" 11,

Flg. !2.

leptop-us from Woods Hole, Massaehusetts .

Left f lfth leg of mal-e. X 91"

Rtght f ifth leg of ¡nale . X 91.

teft fifth 1eg of female. X 9f.
(¿ff after Forbes, 1882) "

Oia.ptqgus påscinee..

Flg, 13" Flfth feet of

Flg" 14, Flfth feet of

x 280.

Fig" 15. Last thoracic

x 140"

FÍg* 16, Fifth foot of female, Yellor¡istone Park speclmen"

X 280" (å1I after schaehtr 1897).

nale "

female¡ Portage Slough sPecimen.

segment and abdomen of female.
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b. lçplqpqË.. tire eorrespond.ing end.opod-ite is eonsid.erably, and-

Ín .9r_P,+s.gfp*g greatly longer" In the latter speeies the

length of the end-opod"ite is equal 'Lo that of both first and-

second- segnents of the exoirod.ite"

2u Ðifferenees in the armature of the segrnents of the rtale

åWJL! gq!.qryleo 'Jhe armature of t-he

antenna of Ð. manitober':.sis has been

of this specieso ïor purposes of eomparison the a¡tnature of

the segrnents of the ma-le right antenna of å"*Jru,lgrug is
cjuoteå from Sehaeht (fggy) r Tl.ouThe first segrnent v'¡ithout affir.-

ature, the other segments airnled- as follows: 2? with a short

seta and. a sense-club; 3, short seta and- sense-elub; 4 a"nd- 6,

long spine; 5 and-'1 ,long seta a.nd- sense-elub; B, long spine

and. very short spine; 9r long setau long spine and- sense-club;

l0 a.nd" ll, process anû long spinei lå, long spine, very short

spine¡ å.nd- sense-club; 13u ,Ðroeess, J.ong spine and- sense-club;

14, long seta, Iong spine, anü sense-elub; f5, processu short

seta, long spineu and- sense-elrrb; 16, process, Iong spine, long

setau a,yld, sense-clubi 17, proeess, a-nd- short thiek spine! 18,

process; 19r20 and" 2I {crxnpletely anicylosed.), a narrow hyaline

lzuneLla proclueed- into a hook vrhi ch extends but little beyond-

the end" of 'ohe seggrentu and- i;wo long setae i 24, two long setae;

and- 25, four long setae and- a sense hair, äome of the set¿ie on

the last segment are sparsely hairy.tt It v¡ill be seen that

:J. manitobensic d-iffers in smre ör aJ-t Cuetails of the åÌrma-

segments of the male right
noted" in the d-escription

ture of every seim.eni; of male right antenna, cx-c*çJ¡å;i"Rå

L-{ÉF-j{ ¡n¡::r""r/
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oîl.f the a.nkylosed. segments å? ai:ù å3u eind- segurent Z+" Tn

these segnents, on1y, is the armailure id-entieal"

T have not forund- a d-etailed- d-escription of 'bhe a:raature

of ËrJ-l- the segments of the ¡rale right e¡rtenna of p*:.*p_.S9^ij1?.

'Ihe follor¡,¡ing is quoted- from }'orbes (lSg"T)¡ ¡¡'Ihe right a.nten-

l'Llr, of the nale iË v¡ithout notable ciistinetive cha.raeters" ihe

antepenuJtimate segment is as long as the tv¡o for lorving taken
tcgeti:.er; i;he fourbir fi:orr tlr.e i;ip bears t'uvo long swor¿-liiie
spines at its margin, both attaeheü to its basal fourflr; the

expeu:.d-ed- segments are r¡rell- ar,¡necl with eonieal spines, strai¿¡,c
ancl curveô, brLt ntj-thout hooiífi"tt Forbes i:.lso sta-Les:Tt. ",lhis
spe eie s

slencLer

four.bl: seg';nent fro::a 'ulr.e tip of the male right anrtenRa of J_:
g*Jllåoå?*ååg be¿.rs onl¡r a siLrgle seta, ¿it its ûist¿rl enô,

t'rÌ':'ere{:,s }'orbesl sÐeciraens of .f .- p.liiq}lflg i:ore "bivo long sworil*
liiie spines at'i;ire mari,inc botit ai;tached-'oo the ¡asal feu-r'bh,

nn 1;he coi:3'es?onclin¡; segment of ihe ¡ra.Le ri¿ht antenna" rfl_

adùi tÍ on, Lïa,rsh, f cr jì "-*lsl¿rglrË (f g ü? , ïr- *l'il{e i¡ig 
" 
5 ) anrr üa,ro-

l¡rn üolcer (ï¡iE"{t) j:or j:_:-.11åg_rå*g, Ìroj;h s.kro",,r a srend-er hair-
l-ilte seta ¿rt th.e d.ista.J- encl of th.e einteperrultina.te seg:iLen-b,

rinci 'rn tÌre ,sarue sidLe às the h¡raline l¿mell-a. ,j.hj.s is not fcu.nd.

in Ð.*..^tgågå..1-o*hq&qj*fl. .l;\rrj;herîiroreu ìïi1son (lgf;l) shor.vs än il*

(D, piseinae ) d"iffers

fom and- by the absenee of the e.:rtennal hoÐk"Ti The

from i)" leptopun 'b¡r its rnore

I u-str¡.''L,io¡r (pl,rrllig.r'" ) of ¿u felrr.i.le J, l_qtjq::o* bea::ing ex-
"trerirr:l¡r irairy
fe''y seiraç ¿åre

setae " l-n 'ùìi.e fetiale of
spa,rseJ_¡i haii::y, t.ìre renainiler 'being 

¡r¿lsed_.

i)" ::r.ani tobens i s onl-.rr ¿L



Dlaptom.I¿g g@..

Flg. 17 
"

F1g" 18'

Fig, 19,

Flg" 20.

Right antennule of male " X 58.

Elfth legs of fenale. X 12.

Flfth legs of male ln posterior vlew' X 58"

Etfth legs of male 1n anterior view' X 83'

(.glf after ltght: 1938) .

Diapþmus gþEþo49.

Fig, 2L. Termlnal segments of rlght antenna of male.

x 248"

Fig. 22, Fifth feet

Ffg, 23" Fifth feet

(A1r after

of male" X L49.

of female. X 149"

Marsho 1907).





Õo fenrL.inal Ìroolr öf

{sig io Ë¿ l**ålIg-psåFls ;

-l¡-+å-eig*g'

4 " Se concl b*.s¿l

J1ir,ï¡i.'or.,r hJ.¡'J-i:re :'icge

l-¿i,ter:*,1" rau.r,gtin in ;J,
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Lh.c i:r:"le lir,iL i;

d-enti cul-s,te i.n-

n-or Ín :)- l¿lËS,j-{ì3L.

5, Ð, ¡::r¿rnitcbeuliis

lgJ-tgills or jl: .iúqgrnae. Ìl'o g::ea..i; signlJ-'ie*luce is attacj:red_ to
t.h'is d-íf'ference iti itse-'l-f , since f¡;c'i;ors such às r.n¡t.ter -berçe:r-

ri'bure liriglL"L inill-uence si:re "

Ïn. co¡rclu-$ionr ''tlr.e *.utìroi: is o:l bh.e oi¡inj.o.n i;Ll¿t sufjjicier.it
eviclence Ìrüs j:een presen.beil to jrr-sti:l¡,r the es;tablish¡lent o:_- ih.e

.rle';i I rer:ies -l:i1..ll.1!lllllll*lj:::lgq!]:|*" It åDr.reårs to b* c_Losc.tJ¡

re'l u,'ueci 'bo ji, lgp_boll,_rF ¡'oybes.

l'ÌL"is spe cie s i::råLs oirt¡.l.ir:eù :r-'r.orir. ar-irrient,,i:i'¡.r c¿r.nlis of yor_utg

¿olùe:;es, *tli'l*9-Uåj¿9j:lg9s { R:.rii:esci'ue ), co Lte cteci bJ.,lr,,,,,,"1i;¡o
Ëprr-r-J-es frc¡a rieacì- River ra"ke, i*åinilob¡, (öäo +5r i,L].at. l00o ¡5r
lrrl . i,ongo )*

lhe ¿u-thor 'i'risiles to el{ïtress his i;hai:ks .{;o I,,rir. II.0* líeat-
riran f'or kincil;r::eacr"ing fii:st ¿lnd- secontl d.r¡ifts of this paíjer,
¿rtrcl îor Ìr.elpftl sug€j'estions r¡rà criticisns, lhanks i:iïo ¿;,lso d-u,e

to üerol¡'n üclcer (fomner stud-en'j; in hy:d-robiorogy ¿tr the univer-
sity' of lÌorbh ü¿rroli¡ra) ilor" tracÌ-ngs of d-ri:-rvings of iJ. l?lsqj,n+g
fsorL i;ì'b' L*he, virginia. lhese ere reprod-uced- by i:e::mission ¡.s

-ii'i.¡-'L',-res 4-? 
"

Se¿.1ì1en'1,,¡f

or jrT,ocù ss

le:f i: fi:fih foct of mal_e viilr *
:r:rurn:lnE 'Lhe lengtÌl of "b.l:e inner,

ua,nitobensis:

i'ifth foot nr:t d-eniicu*

j"s scr¡rçwhe.'b 1er,3er i;h¿¡.n is usu¿11.. r.or lJ,

). leltopLs aLril in ì)*

nnt present in 1). le¡:'boilus
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Diep-!a!ü¿Þ. pisçinag Forbes, 1893

Schacht s LB97u for:nd Ðågplequg piscinee 1n collections

from Portage Slough, i,,{anitoba' It has not been reported sineet

nor have I for:nd it in the eollectlons I have examlned n

n!$fr-þqtf-Agt Carl 619a0) found' this for¡n very comnon

throughout the lnterior of Britlsh Columbla, and also il t

few lakes of the eoa-stal belt" D!ap!9&å 'oi¡gl4êe rvas reported

by Bigelow (1928) from a pond near the Railway Station of

$rient Ba5ry Qntario, fn the sprlng of 1923 the pond had been

eorrneeted r,'r'ith Lake Nipigone bu'b t'¡hen the speelmens of this

eopepod. $fere taken the connection had disappeared " Forbes

deseribed the speeies from materlal gathered at Gardner, Mont"

It has aLso been found in coloradoe by Dodds (1908 E L9L5az

agLrb? L924) I et al. It has been coltected in saskatchewan,

Montanae NqrtIi Ðakota E at Ithaeae N" Yn and at lüoods Holee

Mass"

ÐiApl-opus- stasggliå Forbes, 1882

DiqpLoinus stAggALLg- vtias extremeLy a.bunclant in a collee*

tion made by ilir" R" Stelvart-Hay from a rail-v'¡ay ditch, at Fort

Garry, Manitoba" It i¡¡as not found in any of the other collee-

tions " This is a very large bright red species. The males

were 2"p mm. long and the females from 2"8 mm. to 2"9 nm" in

length,

Ð1-stributlon: Iltinois (Forbes) i l,{i-nnesota, gTriot Kentueky

and *,labama e (Herrick and Turner, 1895) ; Georgia ¡ (Turner r1910) ;

Çhieago and Great Fa11s2 Vauz (l'itarsh)"
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Ðlaptq¡sus pri-bfleÍenE1s. Juday and Muttkowskl s J-93-l

A nale and female of $þptggg priblLsfensls were for¡nd ln

a eollectlon from Stag Lake¡ Manltoba, taken on ^âugust L7¡ 1948"

Thls colleetlon was nade by a field party under the dlrection of

G" E. Buù1er" Ð!æ!gæ pl¿.uþgggþ, has been consldered B$Ire¡¡*

ymous wltb Ð" fEqlliÊ Poppe, 1888, for many yearsl but Mrs' TÂ111*

son has separated the tv¡o speeles 1n a paper shortly to be pub-

lishedo Mrs" lI1lson also conffrned the ldentlfieatfon of thls

specles and states (1n correspondence with the author) ¡ nThe

reeord of the $, prlbllo{.ens;Lg 1s very valnable and lnteresting

to me. It 1s the eonnon .Llaskan and western Canadlan speeles,

and flndlng lt as far east as Manltoba fs a llttle surprislng.rl

The presenee of Ð. p.g!þlþ{Sgþ. {n Manltoba |s a new distrl*

butlon record for thls sPecies n

Dlstrlbutlon¡ Prlbllof f slands (¡uaay and Muttkowskl) i Àlaska

and western canada (Mrs" Mo s" wllson); stag Lake¡ Manltoba (Arnason)'

Dlap!-omus. sansuineug Forbes , L8?6

Â, few inmatÌ¡r,e speclmens of DlgÀUgg-trs sangulneus Forbes rlere

present rrith immature speclmens of Dlaptonus staenglls Forbes col*

lected from a rallway dltch at Fort Garry, Manltoba, by R. Stewart*

I{ay, The fdentlficatlon of these lmmature speclnens was conflrmêd

by nírs. Mo S" Tifllson. Thls is a new reeord for Manftoba.

Ðistributtonl Near Nornal, 11]-" (Forbes); near Mlnneapolls, Minn*

(Herrlck); Nebraska (Brewer); Nebraska and Spokane, I[ash" a]'so at

Wellesley and Medord, Masso; at Glendale¡ Long Is1and (Clssler)

A-lbana (Herrlek; Augusta, 0a' (Turner); near New Or}e"ns? La'

(Foster)i 1n the 0koboil Lakes (stromsten); also near Rlpon, lítlisu

and at Saranae Inn¡ N' Y. (Marsb); Fort Garryl Matr' (Arnason)"
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Þiapt-ocuå oreg-o-nensls L111 j eborg ? 1BB9

ÐiepLouuq oqqgenerlgis was easily the rnost eommon of the

Þiaptomi in the lifianltoba lakes examined, occurrlng in sixty-

three lakes of the eighty-one examinecl, (Tabl-e It F1g. 24) "

ft was al-so found in three river samples and in a sample from

No" L Pickerel Pond, Rennieu ivlanitoba' Its range extended

over the Provinee, Í'rom the southern border to beyond 57o l{'

!au o

ÐistrlLut:Lgnl Oregon (r,irr¡e borg) ; T,liseonsin, Uilchigan

(Ltarsh) ; Minnesota (tterrlck) ; Jov¡ae lltinois, fndl-ana (Sehaeht) ;

i{orthvrest Territorfes (Marsh) ; üiassachusetts (Pearse) ; Great

Lakes (lúlarsh)g ontarlol New Brunswick (Kluch); British colum*

bla (Carl) i Saskatchewan (ii{oore)g ln British Columbia, Carl

found Þ-iautorous oregoneng# only on Vancouver Islandt and on

the rnainland only in the southr'vest corner"

Ðlaplenus ashtaryi:L Xtlarsh, 1Bg3

ÞiaBlomgq e_Ê-hl-andi rüas found in the follo¡mlng lakes in

Ma.nitobas Lake Athapapuskow¡ South Indian Lake and take I/Vi-nni-

peg (Table l, Fig" 2+) " In plankton samples from Lake liinnl-

peg 1t was very eolûmon or abundant r but in the o'bher two lakes

it was only f atrly eorffnon, lrTone of the other uianltoba lakes

studied, revealed the presence of th-is form"

ÞistqiEt,:Lone ii,farsh (:-g2g) reported Þr-ap.!gmuq. ash]juldjl as

oeeurring !n the Great Lakes; in Round Lake and' Plne Lake

ín l{ichiganå in Yettor,vstone Lake and in Flathead Laket i'tiontana¡



F1g" 24" Map of Manitoba showlng locatlon of lakes studled,'

1"
2.
Jc
4,
5"
6"
7"g"
o

10.
11.
L2"
13.
14"
J'l"
1ó"
l.7.
18"
19"
20"
21"
22"
23,
24,
25"
26.
27,
28"
29.
30,
31.
32.
33.
3+"
35"
36.
37"
38"

Alkens
Athapapuskow
Atlkameg
Beautifu].
Bedford
]lïest Blue
Brereton
Caddy
Cash
thlld I s
Coekeram
Crowduck
lst Cranberuy
2nd 0ranberry
3rd CranberrY
Ðauphln
Ðuriphy
Eagle Nest
Echo
Eden
EIbow
East Angllng
Faleon
Fay
Flnch
Flsh
Flshlng
Flossy
Forbes
Francls
George
Glad
Goldsand
Granite
West Hawk
I{ead Rlver
Ilemlng
Horseshoe

?o
40,
41.
42.
43.
4+.
45,
46.
47"
48.
49.
50.
5L"
,2"
,3.
54"
55"
,6"
57.
58"
,e.
60"
6l-.
62"
63.
64.
6r.
66"
67"
68,
69.
70.
7I.
72"
73.
7+.
75.
76.

Hunter
IsLand
JessÍca
Laurle
MeCa].lum
Mantarlo
Matheson
Medltatlon
Mlkanogan
Mlr¡newashta
Ifotrluk
North Indian
0ak
P ayuk
Red Ðeer
Redrock
Reed
Ryerson
Saddle
Sassaglnnigak
Shoal
Slngush
Slssipuk
South Indlan
Stag
Star
Story
Suwar¡nee
Tranping
ïfe1l¡nan
lÏhlte
Whltefish
lÏhiteshell
lTllfred
IIIlnniPeg
IVlruripegosis
Wolfpach
ãed
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in lake Pond dsOreLllet

it had been reported by

Oregon" Bigelovi 11928)

present in Lake Niplgon,

ÐipiclaFus-

47

Idaho; ln lfashington Laker Seatfle;

Schacht (L8971 in Indlana and j.n

]-ists ÐåepåOzuq _aghJ-_sndi as being

Ontario " Carl (194-0) reported

British 0ol-umbia,

SAIüT]CEIIIÞAE OF IVIA}IÏTOBA

Genus SENECELLÁ. Juday, J-923

lï"i; i:':-" co'.ecrions

both f'rom l¡üest Havrk Lake taken February 14, I95Ot at the

sane station, The verticaL samples taken at 84 feet and at

60 feet each contained a single adult male of this rare

speeies" Both speeimens vrere sent to Dr, SamueL Edclyr who

confirmed the identification (Fig " 24) ,

åeneeellg celggqicleÊ has not previously been reported

from lVianitoba, It is characteristic of deep li¡atern

Ði_S_tr!þUtiaåe This species was described by Juday ç1923)

from coll-eetlons from Seneeayr Cayuga and Owasco Lakesl N. Y,

Marsh (1933) found Seqegglla caLmoides in Pine Lake, lr,iichigane

and in Lake Superlor, He al-so reports ft from Lake Ïimagimi

and Lake l\iipigon, Ontario. Smirnov has founcl th:-is species

ln Slberian Smlrnove 1938) 
"

ashlandi from

TEIVIORIDÅ.E 0F ivfA]'fIT0BÁ

Tlvo genera of this family are known from Manitoba' They

ere as f ollows e Genus Hetgf qq,oÐe, fjars r 1863 ¡ ancl Genus



Ep-¿$gþqåA !'orbes, 1BB2

Genus H¡.i'Ir!'H,OCoPil Sars ? 1863

S elqt o c c,ps" S*eq!-qð!g-igpgif*s- "rucr 
ay ;Lnd. iüut'b treovr ski.

No specles of Hg!eqg*c*qp_,e were found in the mate::ial

exanined by the present author, but Dru samuel Eddy identified
H-eEera.çqpe septenþrie.natlÉ fro¡a material coll-ected near 0hurchill
Manltoba. (See l{ooperr F, Fn Transn Ä[r, Iüie. Ëoc,, Jarro t Lg4T) "

48

Genus æISCH-URA Forbes, 1882

0n1y tvro speeies of this genus ïüere found 1n I\{anitoba.

They were rùnLse_hura lacustrf_g Forbes, lBB2e and $plsshËs
nevqdens:Lå Lilljeborg? 1889" lfith the exception of two species

of Epischurar E" þeihafe&g¿e and S" chanlcens:Lå1 lvhich are

found in Asla, this genus occurs onJ.y in North Amerlca, and

only exceptionally south of 4Oo N" Latitude. Its range êx*

tends north to "Llaskan The distributlon of the three Anerican

speeies appear to be fairly restricted according to Marsh

(1933); Ep-i,SChUfa qe-vgde4s¿-g. to the mountains of the Paclfie

regfon from central Callfornia to Alaska, except for the

present reeord 1n take vïinnipeg and in far northern Manitoba;

EplgçbUla lge_l¿s-t:rls to the general region of the Great Lakes

extending northriuard into I{anitoba ; EA_lsçhUIq noEþnskle_ldii

to the Â.tlant1e coast region froin }Iorth Ca11na to itTel'i¡foundland.
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Epjeghuf-a l-a-cr¿slr:Lå Forbes, 1BB2

Epl¡*eþura la-cUSIgi-E 1s extreroely well distributed over

the province of Manitoba ancl was found in 32 Lakes froin all

regions" The most northerly record is fro¡r Northern Indian

Lake $?o 221 N, g7o zQE !'ü") ('rable Ie Fig. 2+) " This species

was ïery eorogen only 1n Blg TVhiteshell Lake and in one surfaee

sample from Southern Indlan Lake " Tt irras go-runq4 ín Granite

Lake, 'iVellman Lake, in one sample from Northern Tndlan lake

at 12 feetr in a vertieal sample from 11 feet in the same

laker in Hemlng Lake, and in Lake Trllnnipeg, also 1n a sample

taken 'at 12 feet fron Sta.g Lake " EP-iS-ghUlg laeustris was

åafflY gggmgn in a surface sample from Sassaginnlgak take

and in a vertical sample from Second Cranberry Lake (maxl-

num d.epti. II7 feet). Tn a.11 other i,tanltoba lakes examined

it was infrequent or rare in numbers"

EpiSgb-uÉa ne-vad-ensi-g tillieborg r 1889

Episehura ræïAd€rlåie was comparatively rare in tllanitoba,

being fourrd in only four l-akes of l¡¡hieh two are in the north-

western corner of the Provinee " It vuas found in one sample

from Eden Lake $60 39r N" lOOo 15! lV")c and in tvro samples

from Southern fndian Lake (56o l1t N" 9}o+5r l1i.). In one

sample frgm SoÌ*thern Indian Lake it was associated with

Eulp-qþula lacug-Lgj.s " E. þeTadgpjiiÉ, was also found in Heming

Lake(L949)¡mdinLakelVinnipeg(r_949)olnboththeselakes
it was associatecl with E" l-ae,ìåÞ!giË (Tabte 13 Fíg " 2+) 

"
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This is the first record of Eal-Ë-qhula nevg4ensls from

Îr,[anltoba and indeed, from the eentral sectj-on of North Aneríca.

CYCLOP IÐAE OF IJ|AJ\TITOBÀ

Genus CYCTOP S lr,{ulle:: z L776

The genus füClqp-E is one of the most common of the

EgtotugÞ.lla_qs belng found 1n al-nost every type of freshr"rater

loeeli-t3r from puddlese pond,s and pools to rlvers and lakes¡

jn alt quarters of the glove. "A large number of species are

known, and many of them are divided into subspeeies ancl

varietLes " Breeding experiments have demonstrated that soae

of the forms often elassed as varieties are true speeies

since they do not interbreeci with forms to which they are

apparently closely relatedr and conversely breeding experi*

ments ha.ve shorn¡rr that previously established species are

really varieties or forms of a single speeies.

The distinguishing eharaeteristlcs of the speeies of

Cyclops are sízee eolour (in fresh specimens); the nuinber of

segments in the antennae of the adults; the hyaline membrane

present on the last antennal segment of some species; the

strueture of the fifth feet; the number of segnents in the

firste seeond, third a.nd fourth feet? and the nurnber and

arrangement of the spines and setae theron; the rel-ative

lengths of the segments of the abdomen; the appearance of

the furcal setae, and the arra.ngement and relatlve lengths

of thre furcal setae ancl of the lateraL spine, also the presence

or absence of lateral denticles or hairs on the furcae ¡ the
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appearance of the receptaeulum seminis of the female, ete"e

Most specles can be cluiekly identlfied by examination of the

first antenrrae and of the fifth feet of adult specimens "

The ehief faetor Creterminlng the d.istribution of SYçLgpå

appears to be ease of lvater communication" cyclops appear to

be tolerant of a wide range of condltionse though soae speeies

choose clraraeterlstic habitats and are rarely found 1n other'

situations, cyg,l_or:s. gçgngliS iS: howeverr moTe coranonly found

in ponds and pools in Europe, whereas it is al-so a comaon' lim-

netie species in "Americao

Together with other copepods the species of the genus

cyclops are eaten in great numbers by the young of most species

of fish" Severa.l species of tapeworms are ha'rboured by specieS

ofgI#åå"AtHemingtakeinthesunmeÏoflgaSanattempt
was macle to esti.mate the percentage infestation of Cyel'gp-E

þiç]lsgiÉêSg wlth procereolds of Tqiaenophq{gË ' The findings

ind.fcated that this first intermediate host is rather highly

infestedduringthespringandearlySurnmer"
$pecies of Cyglops are omnlvorous, feeding on Li4B!-AEUÊ,

kp}¿5þ and even on young of their onun Speeies, as well ås

taklng a variety of algae in their food " The present author

has several tinres observecl Ueg.A.qtrgJ-Qp.Ë. -9#,, and g:r-c-lgpe

bi-girepidatÌlE. !@ seize and devour young of their own speeies l

and. tear away at dead and weakened specimens of Ð"apþql-a lgnsL-

-S.Þ-inê. The lntestines of

ehiefly diatomss so their

evidentlY welt found'ed *

some speelmens, however', contain

reputatlon for bei-ng omnivorous is
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The follo.l,ring speeles of Cyclops have been found in

lr¿nitobaå greXg-tpp*s, -*-Ê1|tiË,r Cy-qlgpË. a1þU-UE, "Çyglg.pg þ+SSSPå*

se!æ. lþo-¡ireså: cy-c-lgpå þ-icu-epi-cie,t-q-q 1uþþqc3å: Ç.vçLqps !ås!Lseå*

de!-uË -rÌay!t-åy lües-qeJ1ef,g'på edgr ËyçåepS lLq.gnuÆ.: -cvçlons p{asi&gË?

Çvçl--o-p-Þ. yeårR'.]i -q .asgsjssgtlg r-Çrg]sÆ, re-ri:il¿-ç.'þrevl-gp¿rgËÆ r

Çyp-lpsg" ve_q$ålå€" ro-þæIt'tg, ancl CySleBS. Eåigggg "

gyg}epÉ a]tr--i'qU.Ë Jurine ? 1820

ggg_l_qgg ?fþi_dtäg was found only in four locations in il'lani*

toba " It oceu.rs in Sho¿r.l take, in Slngush Le*ke 1n association

with EUe_y_qJ.*oBå -Aqil-is 1n Llenlng l,akeo ancl lvas also fourd. in
Bird.ts HLl-l vVest Pond" ft appears to be a. relativeLy rare

species in l\{anltoba, This is a very large grayish species, the

females often reachlng 2,J mmu ilt length. Gurney (1933) ste.tes

that the male of tkre European species reach a length of about

.96 mm" I[1lson (1932) found the ma]es as large or larger than

the females at Vvoods Flole, l/iass, Irr n¡{anitoba the females and

mal-es a.re about the same length though the male is some'u''hat

more slender than the fe¡oalen In each ease aduJ-ts r'Iere about

2.2.5 mm, lorrg "

Ðp¡lg¿bll!¿ggn Germany (Koch; Europel Northern Aslar Central

lifrieae Àus'bralia, Havraíi, T{orway (Sars); Turkestan (Uljanln);

Foland (tan¿e) i British Isles (gairO¡ Gurney) i Swltzerland

(Heller); Russia (Poggenpol) ã ltTetherland's (Hoeck); North

Ámerlca (Iierriek, XÍarsh, E" B. l'orbes); Massachusetts (Cragin) i

British Cotumbia {Çarl) ¡ Sor,rth Ameri.ca (Brian¡ Ðaday, Thiebaud)'¡



Às r¡vill be seen from the ¿rbove l1st tlús copepod is very

eosmopolltan. carl found tlhis species very common and vridely

dlstributed in British Columbia in the smalfer lakes and. ponds

near v¿eed beds "

Cyq]gp#, ur_aç¿pqq Fischere 1860

Cfç_lq'oé prqglpUg is e common species in Manitoba occur-
ri-ng in twenty*s1x lakes and four rivers " Tt i¡¡as not found

1n pond sa.mples. In EngleLnd, Gurney' (1933) reports it as more

eoruflÕrx in smal-l ponds, and as not occumLng in the plankton"

Though it has been found breeding throughout the year ft ts
definitely a surnrner form" lvoff found two breeding periods**

in June and september " l,{arsh f ound it in Green Lake, TViseon*

sinr at all sea.sons but in maximum numbers in 0ctober and

November" rn Ïl'Íanltoba its range extends as far north as 56o

oíu North latltu<re" Tlris a.ppears to be a nelr record for North

Arnerlca ' The only other portion of the globe where its ïange

extends a.s fa,r north is in scotland " c. pras:L¡r.gË 1s a smaLl

slender species,

ÐåSjfib\ft:_anc Gurney reports this species as absent from

scandlnavla and t,he far north of Europe, and sta.tes tlrat apart

from scotland its most northerll locality appears a.t Olsterwyk,

Holland (About 51o 1Is North Letitude). Though an almost cos-

mopolitan speeles its distribution j-s mainJ-y ir: the south" It
is generally distributed over middre and southern Europe and

eastr¡rard through Russie." It has been rvicìely reported from the

5B
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southern portion of .ås1e., Sumatra, Ceylon, Java (Daday¡;

fnclia, ceylone (Gurney); china (Brehm); Japan (Harada.) " From

Various reglons of .A.fr"ica 1t has been reported by Roy and

üauthLer, Gurneye Þaday, and Rlehard, Brehmr Kieferr and Sars"

]llarsh for the United iitatesr reports 9reJopS or:A-Ei4ll$ from

the Rocky i,iountains to the Atlantic and e.s f¿rr south a.s

Litexieo, carl (1940) reports that Tre found thÍs species quite

common in British Üolurrnbia " It oeeurred 1n sa.mples frorn all

areas exeept the Kootenaye ancl irvas r,videly dlstributed" Its

occurrence in regions of South A.nTerica is reportecl by Brian,

Ðaday, lVlarsh, Van Douvre and Scotto Ln the Autrel-ian regÍ-on

j-t is recorded by Henry, Lolvnclese Kiefer and 0¡'e" Apart from

regions of tl:.e far north it may be said to be cosmopolitan"

Eucyctqjqs a.Ei1.å,Þ. Kochr 1B3B

Euc.yç.-þp-q eeilts was founcl in the folloriing lakes in

l,[anitobas Big lrl'hiteshell Lake, !ìagle i'{est La.}ce, Heming La'ke,

Ivllkanogan Lake, Shoal take, Singush Lake, Sissipuk Lake, 1ilell-

man Lake,.lVhite Lake ancl Lake Yilinnlpeg: âs well as in the

souris River and Tf atson iìiver. O¡rty in sissipuk Lake was it

very eommon, though it r¡ras common in both the Titatson F.iver and

Sourls River and fairly conmor1 in Shoal L¿Lke " In other bodies

of water Where it occurred it was infrequent or rare " Its

distribution throughout the provj-rice 1s rather scattered "

Three of the la.kes Big \'ihi'ueshelle Eagle Nest and Tühite, lie

in the rÏhiteshell- Forest Reserve in the southeastern corner

of the province, rrvhile three i{eming, Sisslpuk and' Liikanogan,

are near the vr¡estern borcler of the province north of The Pas"



6.o

These l-akes are alike in that they lie in areas of Precarabrian

rockse betl",reen the mean surlmer isotherms of 600 and 620 F.

and in northernconiferou.s vegeta.tion regioilsr lrveLlman and

Singush Lakes l1e in the Duck lilountain Forest Reserve close

to the SaskatcheirÍan border and betl¡een the flfty-first and

fifty-second parallels of l-atitucle ' Shoa1 Lake lies further

south by abou-t one degree of latitude, and the SourLs RÍver

fl-ows in a direction approxi¡nately north-east by east from

the soubh.lvestern corner of the Province to ioin the lissinlboine

F,iver, lrvellman, Slngush and Ëhoal- Lakes, and the sourl-s River

all overlie alt area of Cretaceous Shales ancl vegetation regions

varying from the i'iilxed',Voods Section to the Prairie and Aspen

Gror¡e sectLon, The mean su.mrner isotherrns for tiris latter

group vary fro¡n 600 to 65oF 
"

Lake \Tlnnipeg overlles liinestone in the southern thirci

and Precambrian granites in the northern tv'¡o-thlrds. All of

the r,,¡esL shore is Ordovician li-mestone, lvhile all- but the

most southerly portion of the east shore i"s bordered by

granite (Fig " 24) .

Ðig!-ributig[sEugÏc.tuE.aåi-Ji.E'I(oehisacosmopolitanspecies,
which occulrs in the largest lakes a-s v,rell as in dltehese ponds

ancl pools" It is a fresh-r"¡ater species ancl shurrs even the

slightest traee of sallnity. It occurs more commonly on the

bottom and. rnuch nore rarely in surfaee tolvsr or in eompany

r,,¡ith limnetic speeiese and it is to be regarded as a true

bottom forn according to '!ìlir son (:.g3z), Jn Manltoba it doe.$

occr"rr both in surfaee tows and in company v,rith species that
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that are desi-gnated as Llmnetia, as well- as 1n bottom samples

(Table J ? also Fig " 2+) ,

Þ1s!_qibgtipna It has been reported fror:r the followlng locations;
Europe; Algeria; central and northern Asiai Azores; polar

islands north of GrinneLl Land; North .{merica; Australia;
Nerv Zealand; (Brady) 3 Nantucket Island (Pearse); Rhode Island
(tj{ittiams); ï{oods Hole (lVftson); tsritlsh Columbia (Carl) 

"

Cyclops bic-uguidatus thoryaUl Forbes, 1BB2

Cyql--pps blqu.solda'Llæ lba,mgs¿ is by far the eorffilonest

specles of the genus Cy_clqps in ]vlanitoba, It oecurs in almost

every lake fro¡:l whieh planicton n"ùas examined and in almost

every type of habitat" Ii occurs also at the surfacer at the

bottom, and 1n the intermedlate zone" It was not nearly as

eomrnon in pond samples and much less conmon in rlver samplesl

being found onl-y in Verml-l-ion River (Table I ? Fig, 2+) 
"

Sars (1918) states that spee1mens of lhqne-Ai, sent by

Forbes, are dlstinct from Ç,, þlgusp¿4elusr and that, conse-

quently g. lhqqaså should be eonsídered a separate species"

Gurney (1933) eonsiders Q, lho-rnA-så 1s a form sufflciently
distlnct to be regarded as a subspecies, Yeatman (1944)

agrees vrith this view and states in part rt,, n,the dlfferenee

between !," þ!eUe-B.ide!u-S. and !" þ" thqmsËÅ appear very slight"

C, þ, lhgmAgå generally has longer first antennae; has the

outwardly-producedo posterolateral- angles of the dorsa of the

last 2 thoraeic segments more promounced; has the termlnal
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segment of the endopod of P4 more sfender; and has the outer

terminal splne of this segment nearer twiee as long as the

inner splne orr The author has folloived Gurney and Yeatnan l-n

treating g" þ" !þSaç-L as a subspecies rather tha-n as a sep*

arate species "

ty_etapË bleuspidatus thomas! was found by Birge and Juday

(1908) to pass the summer in cysts on the bottom of ìiVisconsLn

takes, Recently examlnation of the stomach and lntestlnal coÞ*

tegts of fJ.ve*spined Stielclebaeks (guca:=la íneopsLatlg) dts-

closed the fact that gye}gåÊ bicuspl4atus lilAmgF! does enter

sueh a resting stage in liiianj.toba waters. The Stieklebacks

$fere from Inseetary Creek, Churchllll lvianitobar eolleeted

June zgtinl l-9ß by Ïü, M, $prules. TÌrj-s is the first report of

the oeeurrence of the eneystment of this copepod in iüanitoba"

The encysted copepods apparentl-y form an appreclable part of

the food of this Stickleba.ck.

-åyqlqps þigggpi-deü¿s lhAmAgÀ is vridely distributed over

l{orth America" It probably does not oecur in turope. 0n the

other hand Ç.ILçtqþS ÞåSggp¿dat-us Ülaus rarely oecurs in North

America, though lt is extremely common in Europe" Forbes

(f897¡ states that the only .Anerican speclmer: of g. þ1-cUF!é-

de$gp Claus as deseribed by Schmeil that he had found was

fronr Woods Holee Massachusetts. 'Wilson (1932) also records

Cvclons blcusnidatus Claus from Ïfoods Hole e Mass " No speel-
4_-:--

mens of g, þ!ç_!iéBåde!uÊ- claus r¡ere found in Manltoba" un-lfke

g, þ{su_Êpåg-al.Ug Claus ín Europe, Ç{clq}q, þ1epspi4atus þhqme*
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ls a comíion plankton forn in North l,merlcan lakes and it differs

from the forrner in the greater slenderness of body and lirnbs

associated uith limnetic life " ft 1s vrorth notlng that su-mner

encystment has been observed only in Ç¡relepÉ ÞiSggpagatqs t-holpgql

ancl not in Qyqlols bisl¡Ég-1gg!.U-g" N.evertheless the true status

of this sub-speeies can only be cletermined by breedlng experi*

ments 
"

Europee Asla3 IrIorlrrar.y (Sars); Englancl (Pratt);

(Gu:'ney) ; Iûassa-chusetts (Ï'orbes y Ïúilson) "

Lakes, Indiana (Marsh ); Great Lakes (8. B. Forbes); Bigelovr

(1928) reports Ç.Uçls!-g. blçUæjdetqg from L,ake Nipigonr and Carl

119a0) reports Cyçlo-pg þLçU$i¿de!-li-g Claus fron 73 of 22i lakes

examined from Britlsh Columbj-a, Carl- expresses the opinlon that

the slight differenees betrveen Cyclo'os þåS5æfdat-i¿Þ thçqes$

Forbes andr Cyçlppe. b:LegSl-ldatus Cla.us do not vuatrant their

separatlon as speeies, and henee uses the name CYcl-ops g.lqt¿q*

påde!u-Þ. for the North Anrerican species also "

lVliller (1943 c I945e 1948) has shovun tha.t the North Á¡neriean

f orm of Çlç.LoB-s bicsEBidett¿g (i oe " Lhofnaqå) |s the flrst inter*

med.late host for three species of TriaenophsEllÊ (cf-ag-E-l¿Ê.r nqd-Ufg.-

eg€ ancl S-!1¡!s!-cqigsþ.) " Ir,1g9!9!horus. cras-€ug is a serious para*

slte of wiiitefish and ciscoes¡ âs these fish serve as a second'

intermediate host, and the r¡¡hitlsh or yellov,¡ish cysts of the

plerocereoid adversely affect the appearance of the flesh, and

Germany (Claus);

British Isles

c Wfsconsin
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geriou.sly lnterfere with lts marketabiJ.lty, flre present auth.or has

attempted. ts assess the tlegree of infestation of the tyclops host

r¡rlth frlq,gnophortls proeereoiils i.n s.rq fnvestlgation earrieil on at

Seming Lake, Manitobaf tluring the su$mer of 1948.

0ther etud.ies by the anthor have showr that where Clolops bl-
s,tspid.atos- oeeu.Ts in srirfaee waters it ís usna.tly more abu¡d.ant

at d.epths of 18 to I5 feet, the maximtrm üepth of Hemlng La,ke. A.

$J.arko and. Sunpus plankton sampler was usecl to col]-ect sànt-weekly

s'urfaee sa.nuples of plankton frnm Homing Lake. frsm Jr:ne to August'

Â11 samples eontalnedl C. &tøuspid.atrrs; the first intemecliato host
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Negative infestatLon eontinued throughout Jufy and "A,ugust "

If' the first tvuo sa-mples taken in June be considered together

and. the subsequent samples be grouped by threes, there appears

to be an almost linear declirre in infestation, reachlng the vârr-

Íshing polnt in early July" Ba.sed on indivldual samples, the

lnfestation wa.s insignifica¡t by the end of the third week in

June. This is probably the first quantitative measurement of

the infestation of g. bf-ct¿Spidelgç vrith procereoids of fr-ie-e4g-

phrelqs and strongly confirms the findings of Dr. F., B. i',[iller

that (1) g" þl-euspideË¿g is the first intermediate host of

Trla.qnonho_t"es r since examination of other plankters in Hemlng

Lake dld not reveal its presence in any of them and. (2) that

the cluration of Triaenopho-{gs procereoid.s r¡uithin 9. bicus:o-l.cXgLge

1s generally one month or l-ess,

Cvclopg þi-guËpådatus Lqþþochi, Brady 1868

This sub-species 1s ciistinguished from the preceding one

by the fact that the antennules have only fourteen segments l-n-

stead of seventeen; segnent B of the copepodid remainLng undiv*

fded. The furcal rami are generally shorter and stouter tha-n

Ln the typi.cal form, though they nay be ec1ually long and slen*

d.er,

-Ç.yçJ-ou-q- bicusp3tlqþi¿å lt¿þþa.gkå was found only in one lake,

riúellman Lake in the Duck irfountain Forest Reserve" It rvas also

fou-nd in one pond sample " Tílost authorfties agree that this

65
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sh.ould. be regarrlecl as mereJ.y a fort. rather than a sub-speeÍes

of 0. bleusplögutnrs. flLrey believe that the suppresslon of seg-

mentation of the e.ntenfirles ig a response to some environraental

eon&ition" Sinee it Èometines oeeuirs fn brqelefsh water it has

been suggested. that the stiuuJ.ns brtnging aborrt the suppresslon

of segrnentation of the a,ntenar¡Ies night.be sallnlty. This rflûr¡-ld.

not; howevero er¡rlain the presenee sf C¡ blctrspid.atus lubboeki

ln fresh water" fhis form. oeerrrreü Ín on-ly one sanple of ten

eolleeted, at lIlelLman Ï¿.ke. ïbe sample 1n urhleh it was fou¡d. hael

e pH of 6.8 sllght1y lower ttran that of any of the other san¡rles

n¡lr:ieh ra.ngeel frsm pfl 7.0 to pH ?.6. OyelsÏ¡E bleu.ep.i.rlatus lubboekl

seems a suÍtable obJect for ex¡perimeaia-t solution of the pmblem

lnvolved. fn srrppression of segneatation of the a"ntensrrles. in
thls epeeies.

Distribution :* Brltish Isles
North. Afriça (Roy, tauthier, Kiefer); Asia(ny1ov a.nü ftrrney) 

"
Eerrick (ragsi reports that speclmens sent to him fromq. r,ong

Isla.nd- geemeil-

ellseusees this
[here s.eems; therefore, eonsiilerable üor¿bt as to his iôentifíca-
tlon" ïf we ðo not aecept Herciekss report of the oecu.Trence

of this species, tJren Ít h.as not been prerrior¡"sry reponted. for
North .ðnerlea.

td.entica-l wlth CIfs].op,q ].ubboekl Brad;r, mi fre

matter r¡nüer the bead.f.ng Cyo].gtr¡s f{refgnln Olaus n

(BraAyrScottn årrney) ; Europe ($ars) ;

Forbes

Riçer whieh

Cyc].ops blcusBld.atus vâro

(fegZ ) saiü that he for:¡rü

eompletely brfelge the gap

ga!!.s. Herriek,

speeimens in the lllinois
between C. btcuq¡t{atus
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and Herrickrs Ç-Uç]._o_p; gavl¿ê.. lVlarsh (1909) verified the state*

ment of l'orbes that all intermediate stages occur and st¿Ltes

there is I1o doubt that 4AVqÊ. is simply a variety of Ëyp]*ops

þlç_uÞplqelus.

fn the present investigation C' biqUqpide!-lÀE. vare naVlLS-

lvas for,rnd onf y t'wlee; once in a single surf ace sanple of ;olank*

ton from ulellman take, lvhere it occurred vrith $' þicus-pfclq[us

tip¡qp_pi and $, bizugp"i{al_us. luþt¿qek:i; the only other occurrence

wa.s from a pond on the Fort Garry slte of the University of

ivianitoba,

Ð,igffi¡ i'üo definite distribution for Ër¿cloBs bicuÞgldgþUs

Varo nayug has been gÍ-ven by any author, though Forbes and lúarsh

bottr mention it as a varlety of gfgl-æ"å þ¿quSJ"l-4.9!Eg'

gßæ masnl¿g Marshr L92O

No speeimens of cyc_lqps- magnu$ were found 1n Manftoba by

the present viiorker. Yeatman (I94+) reports, holvevero that

Cf,c]._o_p_F- gggggg was found in colleetions made f rom Churchill e

Manitobas (sent to Ðr" 13, E, Coker by I{" Elliott lt{cClure of

Amesy fowa) 
"

Þ_i-s!rlbuË!-on¡ Yeatraan (I9+4) ste.tes "9, gqgLqå seems to be an

exclusively northern specíese as it has been collected only in

arctlc Alaska, North-west TerrÍtories, Canada, ancl Churchi'l}3

Manitoba¡| ,
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Cyçl-cp¡. veTIlerlls I'ischerr 1853

Cyctoi:s vernalis vras found 1n samples of pla.nkton from

thirty-one lakes 1rr iütanitoba." ft is wiclely distributed throu-gh*

out the Province (Table I e i¡ig' 2+) ' It also occurred in two

pond samples, and in the ilrla.tson River. In Europe it ís a- very

common species in ditches and srnall poolse but is never founcl

in lakes or open bodies of vrater. ln å.meriea on tTre other hand

it is llke Cyeliopg þiçj¡€pid.glgË. a eor1unon linnetic form" It has

been found 1n braekish as v,¡el-l- as in fresh v'¡ater ancl tolerates

â lri.id€ range of pÏi (+"6 - 8"2 Lorvndes, t92B).

T¡hile most comrlon in spring and summer it is 'bo be -found

breed"ing throughout the yea.r in jlurope.

Ðistribution¡ Common throughou.t blurope; Central Asia (Sars) ¡
#@-_

Turkestan (Þa.day) ; Ma.nchuria. (nytov) I china (Daday) ; Green-

tancie Icelancl (Haberbosch); U" S" il" (iWarshr Her::1ck); Canada.

(lliarsh); British Colurmbia (ii{arshu 1918; Thacker, L923; and

ii'oerster t L92il " Carl 1a9+O) reports it aS common in all a-reas

of British Colurnbia ancl found in lakes and pools of all sizes "

Lie recorcls bo'bh varieti.es erqe{¿çellqE" and b:Lç-viSgi*pStlE from

takes of all sizes" Canaries (Richard); Ceylon (Poppe and

i,,{razek); South $.merj.ca (Daday¡; Peru (Kiefer); Algeria (Roy

ancl Gauthier) ,

Cy_el.o^llg Agþ-r]jì!-r+F Sars e 1863 (Cvc-!qp s. veÏnq$. var o

a varÍety of Ç,gg*l-o.p-g, v.gg4q-l¿å Ï'iseher ' Lov,¡ndes (1928) found

In the present dlssertation !vqlo!-g soþu€-!-Ug is
rqþus!ì¿q)

treated as
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that the two species are fertlle lvhen crossecl, and that typiceú

C,. gAÞ¿Êl_UË, forms rnay appear 1n the offspring of typical g'

¡fe_f¿}gfjs at dif f erent temperatures. He found that most of the

specimens cleveloping at intermedlate temperatures could be class*

ifiecl as g. yg,r'4qli-Þ.? as described by Sa.rs; occaslonal specimenst

reared at high i¡rterrnediate temperatures, as eQþUs:Þ.u!" of Sars ;

many speclmens, reared at lolrr temperatures (10o C.) as -49{å99g;-r

lr,[a.rsh; and many specimens, reared at temperatu-res above Q|oÖ)

as Þê cH., Herrick" Yeatroan (IgM) reared off-spring indisting*

uishable from Egfftlå¡ amerigenus, and brevi¡lBirtgflrs.o from a

single f emal-e of CreLep s verugf æ, 
.

CyqLop-q. rob-irs!ë r,vas found only in Red Deer Lakee La-ke

lVinnipegosÍ-s ancl in a sample from a Tuxedo diteh. In Red Deer

Lake 1t was extremely abundant; in Lake TÏinnipegosis it was

irrfrequent; lllrile in the Tuxeoo ditch it liva.s cornmon. The temp*

erature of the u¡ater 1n Red Deer Lake vt'hen this sample lva-s eol-

lected was between 2lo C" a.nd 2+o Co The pH variecl between /"4
ancl /,8 and the oxygen content bet¡ireen B"O and.8.2 mg" per lj.tre'

This is a shalloril lake v,¡hose depth is betv'¡een six and seven f eet "

9reLA!s go.Þ-UStU.S- in lvlanitoba. vras relativel-y scarce as eompared

with üy-clpps ver¡rêfis (bfe:iåp-i-RpEgq) and çtrf,p!å amg-ric-a¿Uls

which were rela.tively corunons

Cyclops aroericA¡1qË Ma-rsh is rega-rded for the purpose of

thls clissertation as a variety of CYqLolå verF,-Alig Fischer'

Cy-qlqp-Þ ve ryre-liå a-mer i*gaIr-uË iVlar sh, 18 93(cvctõËT-îiËiffilck 8c furner s LB95)-æ
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The regsons for this vieriv are alread-y presented under the dis-
cussion of C,yclçps gþuslgÊ given al¡ove and the relationships

of the vi_qi41S-vqg4gti-g groups are thoroughly examined by

Yea.trnan (t9++¡ 
"

Cyclqp5. arner_i-ealr-qg were found. in thirty-six lakes, three

rivers anct three pond samples in ivlanitoba" ft rras very vuid'ely

distributed throughout the Province, and iiv'as usually assoclated

rvith cyclqpç verrlel¿g (bqe-vjspino-€,r¿€.)r (Table r, Fig" 2+) 
"

Ð.i$g¿-bqþU: Gurney reports Cyc,lop-s. a$re-rigagus from the mid*

lands ancl southern England; Claus records it from Germany;

ScourfieLo found it in }iolland; iUlarsh fou.nd it lvidely d"istri-

buteci in i\orth Amerlca.

D i s c u ç ¡içIr o Llhe - t v c 1 op.F vglne¿å-Þ-gåol¿!.

Speeimens have been found lvhieh bridge all- the ga.ps be*

tr¡veen the varieties of this gl'oup, 1n the colleetions made in

Manitoba" A speci-men has even been found. lvhich had on one side

of its body feet an.d a furcal ramus cha.racterlstic of CILçlqPå

vg_ëialir (brevisp_inssug) vrhlle on the other side the feet ancl

furcal ramus possessed the characteristlcs of &loæ,s.æI¿gru.
The flnclings of the present author a.re in agreement with those

of Yeatma.n (tg+a-¡ 
"

Cy-çl.qBs Jarl-A=qns Sars, l-863

C¡¡çl_ops vj¡r_i_qgnq lvas found. in col-leetions made from a raiJ.*

lifay ditch in l{lru-ripeg, ivlanitoba¡ on lvlay 2r l-95Lu One of the



semples lvTrich contai.ned this species r¡va.s coll-ected for the

author by 1,[1ss 0n J.rmstrong" Dr. Fi" C" Yeatman k1ndly corr-

firmed the identlfica.tion of tiris species, as he had previously

done for other species of Qy-qlçBg"

This is the first record of this snall species of Cyclopq

f rom l/ianitoba "

Ðls!$þgliqna Gurney (1933) state s e "9" EIÅçæ is one of the

rarest species in the British Isles, but has been reported from

Englande Scotland, frelancl a,nd. ivalestr. Gurney also reports this

species from Europe, Asiae Jlfricae t\orth Á.merica (Marsh) t Canada

(Tfiffey) e South Americae lïev,r Zealand an.c1 .{å"ustralia."

yeatman (:-g4/_) points out that nfarsht s (1893 and 19]0) and

äerrickrs (]39fi descrlptions and figures of t'9. þkgÅgårr shovr

these copepods to be specimens of 9,. H.i-caps, lnstead of g.

b-Ls_o-l_o-r. Yeatman also states ¡ t'9. gAfig-ans. or lts subspecies

rubgl_l_Uç. is rather r,videly distributecl in eastern i{orth ¿\meriea

and is usually abund.ant wherever f ourrd, although it maÍ be o'vêT*

loohecl because of its small size.

7L

rr¿içEggfgl-çpg eOqE Forbes, 1891

l{çF_o-clg-lops eqex is, next to Ç-reIgpå bic-u-'spidatus thomg¡;-Ll

the most comaon member of the genus çJ-clq-ps for-rnd i¡ i';Ìanitoba

waters " Jt v¡as found in thirty-six lakes and in five pond'

samples as rvell as in trruo rlver sa.mples. Iulesac-[ç,14pÉ gd-g$ is

cha.racterized by having the furcal re'ml hairy. Thls together

with other distinctions outlindby coker (L943) serves 'bo dis*
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tlngu.ish Ue¡p¡l¿ç,l-opF edax frorn Kìs_oçytclqps obe_olctg_q Koch, 1838

(CycloBg leulkÈrtl ülaus, 1857). (Coker R" 8., Journal of the

Elisha 'lfitehell Scientifl-c Society ll, Noo 2", December, L9+3)

ÞIåj=þuti_otlr ivles_ocj'clop_q edeã is well distributed in i{orth

Àmericar âs far south as. Ìliexicoe (Coker 2 I9+3) " In ti,tanitoba

its range extendedL throughout all regions examined^ (Table I t
Fig. 24-) 

"

SUBORÐER HJTRP S.CT] COÏÞA

c¿ti'üllHOcAiilPTITlÄE 0 F l"ti4À1ITOB$.

Genus CJiAiTIlOCl,r,nPTUS vTe stlvood ? 1836

Llttle is knovrn of the occurrerrce and distribution of

Copepocla of the fanily C*u'ùTH0C*i'.,trTID,ú{lt in ft{anitoba., chiefly on

account of the fact that most members of this family are bot*

tom forms often atteched. to mosses or other plantsr and, there*

f ore 2 relatively rarely found in orciinary collections "

Those v';hj.ch viere fourrd rrere species of'the genus Cag"tþ*

-c4glpIl1g " They occurred either iri bottom sarnple,s or v,iete ob-

tained by dissection from the alirnentary canal-s of fisheso

Further investigatfon¡ €specially of the latter sollrce

information vulll r ho doubt, reveal that rnembers of this
are inu-ch inore common and much inore widely distributeri in
toba tha.n cen at present be sta'Led lvith certainty"

0n1y tiuo species of this family were found in L4ani.tobas

Caq!þp-paiuLUs- i-11i:qo1-å945ås- Forbe s, 1876; and. Can!-h-o--q9,"ppLUÞ

ÎrJ.put*ê elaus ? rB63 . ga$bgg,aj[glgå +IIiMe.tg occurrecl only

t_,, J.

faniily

ii{an1*
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once being found in company with Ce.q!_þp_ç¿rûpt_UE mi4u!.1fq. j-n a

sample from Laurie Lake " ç.epLhgqègplqÊ. gigg!Þ v'ias also found

in the fol-lowing lakesc Eagle itJest Lakee F'alcon Lake, George

La.ke, Horseshoe Lakee fliilfred Lake and Lake iií.'nnipeg" ft tnas

not found in any pond or river samples " It irvas found quite

cornmonly in the stomachs and íntestines oí &g-al-le, iAçggE!åH.

from Insectary Creele, Churchille Tvlanitoba"

Laurle Lake is in the Ðuck iriou-ntain !-orest Reserve west of

L¿rke ifiiTnipeg" The other lakes mentloned are all in the \fhite*

shelf Forest fteserve in the southeastern corrter of the irrovince

(Table I),

Ðåg[f:Þqf@¡ Ce4!þqgapp-fus- il.l-i-nqi¡i gp-q-Ls v,/a-s recordecl by

I'orÌ¡es in fl-linoise ano by Herrick and. Turner (f895¡ for lÏis*

ccnsin "

Çefrthqçeqo!-US: mlryfl]lq has beeu reported as follov¡s a

Ëjryeden (f,iff jeborg) ; British lsles ('I . '5cott) ; Germany (Claus) ;

Tioltand (Van Breemen); United States (I{errlck and Turner) 
å

everyl.here in the northern i:arts of the globe (Marsh) '
Ee]lt.a¡':gg c CaryÞLo_gggrgÞg,F- milnU!*grs- is clistinguíshed by it s small

si-ze ("4-"6 mm,) and. sitort first antenna.e, Tt is peculiar in

tha.tthe tips of the spinules on the anal operculum are bifÍd.

Ii; is usually found firmly ati:ached to ',vet moss, though occâ-

sionally free svrimming.

It is rather interesting to note that Borutzlry (L929) is

mentioned by Gurney (Vol" fIr 1933) as having deseribed resting

eggs as the method of rvÍntering QVer in C-aq!þ9.æEp!.W. gÏqþ-igË.
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CTASS CRUSTACE"A

Sub*Clas s EITIT0MO SÎAACA

Order BRAI{CHI0POÐA Sars
(pnnr,opoÐA)

Sub*Order PFYLI0POÐA Sars
(EüPHlCrroP0ÐA)

Seetlon I 6- ANOSTR.ACA Sars

Famlly GHIR0CEPH.ALIÐAE Ðaday

Genus EïIBR.{I\ï0flIPUS Verri.ll
Prlstieephalus bundvf- Forbes, L8T6
(Eubranchlpug selldus Ha¡rr 1889)

Eubranchlpus ornatus. Holmes, 1910

SECTION II oÐ NOT0STR.ACA Sars

Famlly .AP0ÐIÐAE Burneister

Genus TEPIDURUS Leacb, 181"6

IepfgU¡W couesi Paekard ¡ LSTÍ

SECTICIN III ó6 CON0EOSTRACA Sars

Famlly CAE{ESTHEHIIÐ^A,E Ðaday

Sub-Fam1ly ESfEffiIAIilAE Paekard

Genus CÁ,m{ESfHEnIEr.tA Daday
(Genus OYZICI]S Audouln, 1837)
(Genus ESTHERIA Ruppeli J:8n)

CaenestherlelLa mexleana CLaus. 1860
, r86of

Fanfly TYNCEIDAE Sayce

(Sub-Fam11y I,IMNEfINAE P ackard )
(Fam1ly LIMNETIÐAE Sars)

Oenus LYNCEUS Muller¡ Vq|
(LIMNETLS loven, 1846)
(HEÐESSA Llevlni 1848)

Iryneeus bI'aehyurus braehvurus Mr:llerr J-TB|
)'
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Fanlly CIÍIROCæIIAL,þ¿,E DadaY

Ger¡us ETTBRAIICHIPUS Vemlll

Priet:LSepþel€ bundyl Forbes , L876
TEffi-t-qnrr* Eãiffs Harr i8B9)

Speelmens of fafry shrinrps were eolleeted by Mro R. Stewart*

flay of the Departnent of Zoologyl Ïlniverslty of Manftobao 1n May

Lg42u fron a rallway dltch in Fort Garry, Manltoban SeveraL

hundred speclmens were eollected at that tlne" These were Íd.entf*

fied ln May LgMr by the present ¡¡orker as Prl$f leLhalug bund¡Ë

@raneeåpgå åellqus ) " Thls ls the f lrst reeord of this

anostracan ln ManLtoba"

Ðf.s$riþ!¡U,g: Frls-tf.eeplr€tlqÉi þg¡g}tå has a wide range and has

been prevLousLy reported from New Yorkr Massachusetts¡ Indfana,

Mlchigane Illlnois, tlrlisconsln, Alaska¡ Quebeer Ontarlo (Ferguson¡

1935) e .Alberta¡ and Yukon Territor¡rr Canada" Ðexter (L946)

reports havlng eollected M bunÊ:¡f fro¡n a pool 1n

northeastern 0hlo ln 1942"

The Hays (1e89) hatehed the eggs of thls ar¡ostracan fron

drled nud v¡fthout prellnlnary freezlng and thawLng, and. des*

erlbed the developmental stages"

Eubranch:lpgg orÐuÇgg Eolmes r 1910

Eubranehlpus osnatu_s Holnes was not found ln Manltoba r¡ntil

May 2, L9fl.z when it was obtalned from a raflway dlteh 1n WlrnLpeg

by the present worker" It rrrasr however, previously obtafned by

professor Ferrls Neave of the Unlverslty of Manitoba¡ Ðepartment

of ãoology and rcas ldentlfied by Ferguson (1935) ' Thls ls a
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specÍes measuring on the average about 12 run" and the llvlng
speefmens are of a beautlful blulsh green coloratiti¡n. Holmes

(1910) states that these falry shrlnps live for only a few weeks

ln the spring¡ 1r¡ whleh respect they resenhle Pristlgeelqr€Llg$

bund&! (EuþæågElpus sel*l_dus ) ,

Ðistrlbtrtion¡ EuÞrangfÀlp-us ogrlelug Flolnes has been prevú"ously

reeorded fron Mlnnesota and Wlseonsin,

Family .åP0ÐIÐAE BurmeLster

Genus &EPIÐURUS Leaeh, 1816

k¡pidUgus eouesl Paekard t L875

Several hundred speelmens of Notostraea were eolfected from

a pond on the campus of the Unfverslty of Manltobau at the Fort

Garuy slte¡ by Mro R. Stevrrart-Haye of the Zoology Departmentt

Unlverslty of Manitobau lhese siere ldentifled by the present

worker as knl-dtutuE eoup$l_ Packard. n In thls eollectlon males

and fenales were present in nearly equal numbers" This ls the

first rocord, of Lepl4Ugltg Í,o.!¡es1 frour Manitoba"'

ÐistrÅþUÞloå¿ Paekard, (1883) states that this specÍes was flrst
eollected by Dr. Elllott Couese rlatüral1st of, the United States

Northern Boundary Connissfone fronn several pralrfe pools on the

boundary 1lne, 49o N. Lato Just on the west ba¡rh of Frencfimanrs

River, Montana, Several females with eggs were also obtalned

by 0. cartfngtonl of Haydenrs TJ. S. Geologieal Surveyl at Smith*

field Cache ValleY¡ ÏItah,
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Fanlly TYNCEIDAE Sayee

Genus LYNCEUS Mu].ler

(r.rmrgrls Loven, 1846r uEÐEssA l,levln, 1848)

Iuvnqeus brachvurus brachvurlrs Muller ¡ LTBS
1862)

l,yneeus þreelÐn¡rus. was found ln two surfaee sannples of

pJ-ankton fron Jessiea Lake¡ ltr the Whlteshell Forest Reserve of

southeastern Manltoba. Seüeral hundred speelm.ens were also ob-

talned from a pond on the eampus of the Unlversity of Manltoba¡

fn a collectlon made by Mr, R" Stewart-Hay, Ðepartnent of too*

J.ogfe Unlverslty of Manitoba" fhe latter speelnoens siere examined

and ldentlfied by the present worker on October 2f, 1947 
"

Ðlstrlbub:Leg: Lvnc-eqg braehvurus (Ltn$ellg eouldlå) ts the

most abundant North Anerlcan species and has been recorded from

many loeaLltles ln eastern and central Anerica westward to the

Mlssissippl Rlver at Roek Isl-and¡ llllnoieso It was first col-

leeted ln .smerfca by Charles Gould1 Esq.¡ Junet'L857, from fresh

water at St" .S,ruresr twenty mlles fron Montrealr Quebee . It ls
usually found 1n ponds" The present reeord extends the range

of t}1ts speeLes northward somewhat and westward considerably.

I{agler (Ig3Z) reports thls specles fron North AnerÍear Slberfae

Russiae Poland, Seandlnavia, Denmarkr Finland, Gøeehoslevakias

Hungaryr arld Germalrye
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Family Cå.ENE$THERIIÐAE ÐadaY

Genus 0AENESÎHERIEf,A. Ðaday
(Genus ESTHERIA RuppeS. t l.8l7)

About one hr¡¡dred speef.mens of this conchostracan were

eolleeted by Dro J, A" MeLeod, Unlversfty of Manltoba¡ from the

Red River near tockport, Manltoba" this 1s about twenty nlles

fron llìftnnipeg¡ Manitobau These ly€re exanined and identlfled

by the present workore Qctober 27¡ Lg+|t as {iae4gsthgrÅglÅs

ae¡çlcane (Eg!he$a nexle¡na) o This specLes was also obtained ln

the northern portlon of Irahe lVinnipeg ln eollections nade ln

Julï¡ Lg+9¡ bY the author"

Ðlstrlbutlon: Caeneslhe-r:Lgl:Lg nexlgana (Estherla nexl!¡ana) fs

according to Packardr (1883) the nost abundant and widely dif-

fused specles on the contlnentn IIe reeords the follovrlng dls-

trlbution¡
rr¡ake lfflruripeg, North ånerica (W" CaLdwellr Esq");
(Mus. Brlt.) (Balrd) 

"

Puddle 1n Lexlngton, Kentuclcy¡ (H" Ja¡nes Clark) *

Cart rut 1n Ctnclnnatl¡ Hamllton Conntye 0h1o

(V" T' Chambers)'

8111s¡ Kansas, ttln an Upland pool supplled by a sprlngtl

(Ðr" L. Tttatson); Fort Wallace¡ Kansasr (Prof n J" Llndakrl) "

Conmon at the pueblo of Santa Ilsanfonsa¡ New Mexleo¡

August (4, S" Packard). Zlnapan Mexfcor (Prof . W"

Ður¡ker) Claus "rl

Mattox (l"g3g) also reports this speeies from ÏlllnoJ-s"

, reA&@ Claus, 1860
"ããffilãus¡ 18Ëg).
nnonesf Clausr i-860)



79

Sub*Order CLAÐOCEBS. Sars

SECTTON 1

tribe CTEI\IOPOÐA

Fanlly $IÐIDAE Balrd

Genus SIÐA Strausr L82O

Slda Crystê$:LEA Mu1ler¡ t7B5

Genus ÐI.APIIAI{OS0M,å, Fischerr 1850

Ðlaphe¡geomg braehltruun Lievln¡ 1848

Fanlly HOLOPÐIÐAE Sars

Genus H0LOPEDIIIM Zaddach¡ L8r5

Holopedf-us elbþerlun Zaddach t L8l5

lrlbe .ANOM0POÐA

Fanlly ÐAPENIÐAE $traus

Genus Ð.APHNIA Muller t l78l
ÐapluUþ 4!ex de Geer, l?78
@ ïloJ.teúeek, 1932)

Uerqtule nulex obtusa Kurz¡ L874
ereeÉe 1932)

Ðaphnia pulex Pulfcarla Forbes
çq" eu].ex puLi-ccldes 'lÏoltereek¡ 1932)

Ðaut}n:le puleE form retJ:ocurva Forbes¡ 1882
eurvaeEorffik;i93Ð-

Ðanhnle lonelsnina proper Muller t L785

Ðaphnig loneispina bval1qa I"eydlgr 1860

Pegbgta LonetænlE Sars r 1861

Genus $IMOCEPHAI,US $cboedler

Sr-nqsCphå:Þ €SætqS Kochn 1841
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Genus SCáPH0LEBRIS SehoedLer

SeaphaICþIS. nugroåata Mu1ler t L785

Genus CERI0ÐSPTINI.ê, Ðana

Cerf odanhnla retlcula-ta Jurlne, 1820

Fanlly BOSMINIÐAE Sars

Genus BOSMINA Baird ? L845

BosmLna lorut¡a.g!¡'.Lg MuJ.ler t J_78l

Forms tvoÍea

brevlgorn_is Hel1åch

egJ:nuta JurÍne

Bosmlna eoreqoni Balrd, Rylov

BeEs¿ge coresoni loneispiqg L,eyclfge 1860
rrsä)

Bosnln+^çoreEonl lonelsnlna obtusl.rostris
Sars, 186L
(ruút¿eg obtg$lsostr:ts auct ; Bfrse)

Famlly CUYÐORIÐAE $tebbing

Sub-Famlly ETTRYCERCINAE Kuxz

Genus EURYCERC'US Balrd, 1843

E\rvcercus lællatug Mullere 1785

$ub-FanLly $ÍÐ0RINAE Kurz

Genus CAtrPTOCERG'US Balrd, 1843

Camptogereus rectirostrfs Schoed,lere 1862

Genus ACROPERUS Balrd, 1843

å.croBerus harpae Balrd, 1835

Genus ALONA Balrd

A.Lona ¿iffinls Leydig, 1860

Genus CHÞ0RüS Leaeh

Ch,vdorus latus Sars t L862

Chvdpfug sphaer:Lgge Muller, LTBI
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SECTION IT @6 GnINONMRA

Tribe I ONYCEOPOÐA

Fan1ly POIIPEEMIIIAE Baird

Genus POTYPHEMUS Mull-er ¡ L785

Polyphemus ped.lculus Linne t L76L

Trlbe II HAPLOPOÐA Sars

Fanfly IEPIOÐORIÐA¡ llllJeborg
Genus !æTODORA lrlllJeborg

Leptoêorg klngtll Foeke t 1,344-

Fanlly SIÐIÐAE Balrd

The nembers of thls famlly nay be reeognlzed a,s elongated

forns wlth well developed, heavy antennae, the two raml of whieh

are each eomposed of tt¡ro or three flattened podometes, bearlng

nunerous lateral or narglnal setae o Two generå. of thls famlly

were found ln Manltoba; Slda and &!gp@ggn

Genus SIÐ.4, Straus, 1820

The genus nay be distlngulshed from elosely related genera

by the presenee of three rather than two podoneres 1n the dorsal

ranus of the anterura" 0n1y one specÍes of this genus 1s recorded¡

Slda Çgggtalllns"

Sfda erystalllna MuJ.lerr LTB|

Sfda grËlalxlna was relatively rare 1n Manltoba. It was

found on.ly ln the following ten lakes¡ âs far as present samplfngs

lndieate¡ ^Lake Athapapuskow¡ Ble Wfr.1teshell¡ Brereton¡ Echo¡
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Forbes¡ Red Roeke starr Red Ðeer Lake¡ Northern Indlan trake¡

and Lake wínnipeg. It was not found 1n pond or rlver samples.

It v¡as corunon ln only two lakes¡ Lake Brereton and Eeho Lake.

In all other lakes 1n whleh lt iÀ'as fou¡rd Sfda erystalllna was

lnfrequent or rare (Table II¡ Ffg, 24)." This is a forn whieh

appears 1n the sprlng and vanishes ln the fall,
Both Eeho Lake and Lake Brereton lfe 1n the Tfhiteshell

Forest Reserve 1n the southeastern corner of the Provlnee¡ ês

do also Bfg Tïhlteshell¡ Forbes, Red Rock and Star Lakesu Lake

Athapapuskowe Red Ðeer and Nortbern Indlan Lakes lle 1n the north*

western eorner of the Province" Thus eight of the ten lakes 1n

whieh this form oecurred l1e 1n areas of Precambrian rocks whieh

form a part of tbe Laurentlan Shleld. Lake l'1f1nn1peg3 houievere

1s underlaln with 0rdovlclan llmestone¡ although along lts
eastern border lt has the same rosh formatlon as the other efght

lakes nentfoned. Red Ðeer lakee however2 Ls ln a reglon of

Ðevonfan llnestorrêo

Ð.1sSr_lbqtlonr Sldg SggËj.eltæ, ls a eosnopo}ltan specles " In

Reelfoot Lake¡ Tennesseer Hoff 619+3) flnds thls speeies often

assocfated wlth eertaln plants lncludlng pondweeds¡ lllles and

Hetqgantherao He has collected as many as one hundred lndlviduals

ln a slngle sanple from such habftats"
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Genus ÐI.APHAN0SOMA Fischer, 1850

In thts genus the antennae have the dorsal ramus of two

podoneres" The anter¡nu1es of the female are snall and trureate

whlle 1n the male there 1s a long sensory seta or flageLlum"

there are no splnes on the post-abdomenê The ternlnal claw has

three well-developed basaL spines. In Manitoþa only a single

specJ.es was found: ÐlaphanosqBa braehyuruun Lievfn, 1848

ÐjeÉa4qÊeæ brae-lrvurup LÍevln, 1848

Ðlallhanosona braghguru!ß was very common and wldely dlstrÍ-
buted 1n Manitoba, oeeurrÍng ln thlrty-seven lakesn It was not

found ln pond or rlver samples. It nas ebunqgnt or Ieg--gonmon

fn the followlng lakes: L,ake Brereton¡ Cockeran tahe¡ Eden lrakep

Goldsand Lake and Sassaginnigak lake o In most other lakes 1t

was ln:[Sequenl or IgIg," Its abundanee vùas usualLy greater at a

depth of 12 feet or more¡ but occaslonally it was extrenely

abund,ant 1n surf ace samples r (TabJ-e II e Flg " 24) 
"

Ðl$lLlbullgns Thls ls a cosnopolltan speeles but is only found

durtng the vsarmer nonths. In Reelfoot Lake, Tennesseer Hoff g9a3)

found ÐlapêAgosona brachyurum ln large numbers associated wlth

llLlos "

Fanlly HOËOPEDIÐAE Sars

Specf-mens of the fa¡n1ly H0I,OPEÐAE nay be readlly recognlzed.

by the 1arge3 g1obular, gelatlnous¡ transparent bfvalve easer and

by the antennae whleh are blranous 1n the nale and unfralnous 1n

the femaleo The sole genus ls Hotgpeê¿us zaddaeh, ].85l¡ 0n1y one

specles ïrlas found |n Manltoba¡ Hol-o¿eålus elbþe,rlum Zacldachr 1855*
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Holopedfum sibþerlun Zaddaeh ¡ L855

Holopeûlun elbþ-erlu.n was wld,ely dlstrlbuted 1n Manltoba

(Table II). It oceumed ln twentï*eight lakes¡ but was not found

ln any pond or river sampJ.eso This speeies 1s generally reported

to be nore abundant 1n waters whteh are neutral or sllghtly aeld

and to shrrn waters on the aLkaLine slde of neutrallty" The present

findlngs support this viewo For exampler Holopediun elbberlrrn

was -abundggÈ 1n I'ay Laker þH 6"8--7.0r and eonmon ln Granlte

Lake I PH 6;"$**/ "0.
Ðlstribqti.on¿ Holope-dåum elbbeålun is found both Ín Europe and,

1n North Ameriea. Blrge records ft for nany parts of the United

Ëtates, Carl (1940) found thls speeles wldely distrlbutod ln
Brttlsh Columbla. A.da¡nstone (1928) for¡nd 1t 1n lake Muskoka ln
0ntarlo' Bawson and Moore (L944) dfd not report this form as

oceumLng ln the sallne lakes of Saskatehev¿ano

Famlly ÐÁPHNIDAE Straus

The family Ð*\PHNIÞAE fncludes specles which have a rather

rounded head and an oval bodyo Ihe eyes are large; the antennuJ.es

are usually small arrd hldden; oeeaslonally large and attached to

the ventral slde of the head¡ the antennae are long and sLender¡

with four podoneres 1n the dorsal ramus and three 1n the ventral;

there are anal splnes on the post abdonen; there are no basal

splnes on the post abdo¡ninal elaws; the lntestlne ls not eonvoluted.

Four genera ; Ð.åPHNIA¡ SIMOCEPHAI,UST SCJ\PHOIEBRIS and CERIOÐAPHNIA

viere found ln Manitoba"
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Genus ÐAPHNI¿, Muller ¡ L785

Speclmens of the genus Ðephnla are eharaeterized by havlng

a transparent carapaee¡ often retleulated¡ and rounded so that

the anlmal has an oval shape except 1n those speeles 1n whi.eh a;

erest or helnet ls developed on the head" The antennules are

hldden by the well-developed rostruno The eervieal slnus ts
laeking, The posterfor nargln of the earapaee 1s oxtended to

forn an elongated caudal splne" A nu¡nber of specles were found

1n Manltoba, soae of whfeh were represented by several varletles

or forns " Each varlety or forn will be dealt wfth separately.

Ðaphnla pr¿.glg de Geer t L??8 -(Ðæ ffi woltereókr'i934)

Thls species 1s charaeterlzed by havlng a stout and heavy"

body, rarely transparento AntennuLes very smalle the aplees

appearing as paplllae on posterlor surface of rostrun. Anus at

end of post-abdomeni anal splnes L2 to L7 " Sumrner eggs nunerous i

ephtpplun wlth two eggs plaeed nearly vertfcally" Colour variable

but usually yellow-browrlo

Ðaphnla þuleë de Geer was very nnldely distrlbuted and quite

conmon in Mar¡ltoban It was found 1n twenty-flve lakes from all
reglonse but Tyas nore abundant ln the regfons east and south of

Lake WLnnlpeg " ft was or¡ly found 1n a few lakes of thrâse examj¡ed

from the northwestern eorner of the Provlnce" IÈ was also found

fn pond samples but was lacklng ln the river sanples examined"

Þisürlbutlonc This speeles has þeen recorded, from varlous parts

of the Unlted States (Birge¡ lfoffr et aI.) from Ontarlo (&danstone)

fron Saskatehewan (Rawson and Moore) ¡ from Brttlsh Co1unbåa (Carl) 
"
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iìaruson a.ncl ivioore (t9++) shorved that Rg:"l}ngg pgls.:! cie Geer rrill
tolerete salÍnities up to 20,000 part.s per mil-l"ion,

Qg.pfu$*a pU&.cX eþþss"a Kurz IB74
(P " UgkX -eþ"!-gåe vvoltereck y1932)

Ðgp"þSle pu_lg5 gþþ.gpg was much less common in l,ÍanÍtob¿L than

Bru"hg¿R ggå9ã de (ieer" ft was found only in the follolving lakes;

Ijed:t'orcl take, Child I s Laite s Jessica. Lak.e e Shoa1" ta.ke, Stall La.ke

ancl La.ke ltinnipeg" Jt v'¡as al-so found" in the contents of the

al'imentary canals of goldeyes from H.ead River Le.ke, nortTiern

iViani,toba, The other la.kes range northwarC. lvest of Lake llinnipega

sh.oal Lake (5}o25ti$"Lat,1OOo37¡ vii. Long) in the southrves'L,ern

cor.ner of the provlnce sou-th of iliding irfountain itlational Pa.rk;

Cliil-<irs L¿:ke (llo+Or i\* Lat. lOoo5Tr ut; " Long,) irr the Duck ivloun*

tain Ìì'orest Re.serve; HeaCr iliver La.ke (53o35t lrT, La.t" f OOo35¡ !\r ,

tonr;) sou'cireasit oi' The Pas; and. Stag Lake (56030r tU. Lat " lOOo

271 TU, Long,) in the northlves-ueriß corner of iviani-tobao

ÐiSJ;fåþ:i$:ege ÐCeþru_A. pli.lç,;g var" -aþl_q^F*A Ïiurrz has been reported by

-l3irge fron i'fainee ,/!'isconsi:r. ancl southern states oí the United

States, It has not previously been renorted lrorn Canad¿r, i/agler

(19,;17)states thra.t in ilu.rope itiis form j-s founo in ea.lcium-poor'e

sl.igtttly acidic 'r,r¡eters. This staternent appears to be fai-rl¡r true

of Bedi'oro Lake (pli 6"8--z"f ) and Jessica Lake (pn 6.8), ìcut not

of Ckrilots Lake (pH 7,6**7,8) " This species has 'been reporteo

f rom Europe ciriefly from tlre southrern part *
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Lepþru: çS+sð -nulås-a#'"a Forl:e s
($: " p*u,!-Q.S. p*U*l-öî-d-äföÏËðlectr, L9 *v2)

å*"nl*i* J-R.l*gf,_lq.gflgg31{._q. was cornpa.ratj"vely rare in ivlanj'toba*

It nccurreä in onl-y on.e l-aice3 Ch1lcl!s La.ke in lr¡iri.ch. it tvas colnmon,

It v'rers e-xtgçeçJf _+lfp¡f$."493- in
i\{¿rnitoba" Cllildr s take i-n Du.ctrr i'fountain l¡o::est iìeserve

su.rf ace temneraiure of ]i-o to ]3oC. at the time samol-es were

ti:,Jcen anci a pIì aL the surf a.ce oi' 7 ,6,^^7 "B " The nu"m"ber of col*

fections wa.s too limitecì to permit of general concL.u.siorl"so

R"t1Lg.[þuI;_ç*.S- Birge records Læl¿4åg plåLç-5. H¿þJåç3å"1e as cornrnon

i"n. l"ake-" in the Uniteci States, It hers n.ot prer¡iously been re-

porteiì f'or Cana.da..

Ð"-+.pþp:e gUlSS form g"-ç*!-T"ç"g'-Urva I'orbesu fBB2
(Ð, p-Rk9.*:Ïi.-qq."p,t¿1S5, rorm 

-gC"!*rlþS-U:jyS 
ùúo]-te re c]r, I 93 2 )

Th"is species nay be recognizeCL by the follorliing cha.raeteristicse

Body pellucid, nLr.ch compressed" Eye sma.ll vrith numerous proiecting

lenses; .no oce"l-J-us, Spine orclinarily above mj-cldle of valves,

C::est sonetin:es Very largeu vari-able. Cl-alvs vriih two pectens,

the distal- of /-p teeth" Anal s;,rirres 7'L?-"

kgnlfn*g lrul--e-ã form g"g["aqggp*yg was found- in ihirt)r-four -.]-akes

in. i',{anitoha¡ tvre}ve e¡r.st of' T,,aJ'..e iiinni.pegt eigh.teen w"est of Lake

rrvir.rniperi: three di-rectly north of Lake ivirrnlpeg; ; and also in tak"e

irin-nii:eg; itsel.:fl- Of ihe thirty-fou^r lakess thlrty are j-n a,reas of

Precambrian rocks forming a part of the La.urentii:.n Shield; tlvo

are unil.erlain l'¡íth Cretaceous sha.les; one i-s i-n region of Devonian

limestone; rr,ihi-le Lake ''tili-.rrni-peg is underlain vuith limestone in the

sh"al-'l"ov,¡er soutÌ:ern one-i?¡.ircl and by both limestone and gre"nite ín

tl:e no::th,ern cleeper tlvo*thj"rds of this large la.ke "

orie noncl samnle f'rorn .Ïiiro t s hiill e

iracl a
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In thlrteen of these lakes p, retrocurva had large crests

at the tine of collectlonu whfle ln twent]¡-one lakes speeinens

wtth noderate or snall erests were taken" Ihe lnfluenee of tenp*

erature on erest formatlon is dÍscussed 1n the seetlons dealLng

wlth tbe Êgp.epeêa and 9l4egerq of Hening Lake and of f,ake

Winnlpeg'

Digtnibgtloq: Ðqphål-a retroeurva ls wlde1y dlstrlbuted 1n

l{m¡retle regfons of lakes ln nany regíons of the Unlted States"

It has been recorded from the Hamlson f,ake district of Brltlsh

CoLumbia (Foerster, L92il from Lake Nlplgon¡ Ontarlo (Bigelow¡

LgZBt and from Lake Muskoka, Ontarlo (Adanstone, 1928). This

speeÍes 1s not found 1n Europe.

Ðaphnij lonsfspfna Muller¡ L78,

Thls specLes 1s characterÍzed by having a long spiner and

elaws wfthout pecten" Thfs ls a very varfabLe specles" It ls

less robust than Pap-hnfa p.gþ,, ordlnarlly rather transparente

frequently hyallno ' ÐaqlfUlg lons$çplna proper has the head not

helmeted and the eye cLose to the margln. There are nany varte*

ttes of Pgp.L¡nlg lonsÍsplna proper but all of then are consLdered

together 1n thls studyl slnce the dlstlnctlons between them are

very minor ones6

ÞBfrnfa longisplnå proper oecurred ln sixteen lake sanples

and 1n flve pond samples ôÉ those exanined " It was not fo¡rnd ln

river samples 1n Manltoba, nor rlas 1t found north of t2o Nn latf*

tude" Lt oeeurred ln ten lakes east of Lake Wiruripege nine of

whleh (Bedford Lake¡ Brereton Lake¡ Caddy Lake¡ Eeho Laket FalcoR
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Lake, lvest l-l.av¡k Lake, Jessica Lak.es lvla.nta"rj-o Lake, and \;'rilfred

L¿ke) are in the uihi..beshei.l' Forest Reserve in the soutireastern

coï"neï of the Provincee anc orle of rv¡Lich ("¡iikens ta.lee l}oJ-qt i\*

L¿:t * 9to33t !i , Long;) l-ie s slightly nortkr of 1t . f t rvas f'ound. in

síx lakes urest of Le.ke iii,nrripeg, fourr of I'vhich (Chi:1".d¡ s Lake,

L¿rurie Lake, Singr-rsh La,ke and. iluellma.n Lake) are irr the Ducli l{oun*

tain irorest 1ìeserve 'betv¡een the f if ty-f irst ¿ir.Ld f iÍ''by-secorrd. päìre*

lLels of latitude, and trriio of v¡h.icLr (Oet< Lake ani. Siho¿r-i Lake)

lf e furl,her soli-th"

il.åS_ÇS.åþU3j.ge: Ðe_p_I;{r,ie. }_qpßJ-çp-ågçl proper has been recorded by

Birç,e from all r"egions of the Uni'ced St¿ites" The pond sampJ".es

Íroin rri.nich it jr"'¡as obtai.rred in l,t¿ini,-l,obe" lrere ¿ill Íro¡n trvithin a

ra.clius of f'orty rniles irori liirrnipeg"

ke!"þ+:'a .lgSß+S"LiJ,4 hLA-låâA l eydig, 1860

This Í'orm is usually more delicate änä transparent than

låsp.lgUþ 1_o*+gj"-*Tglga proper o The ïreed is hekneteci ancl the eÍ€ s

theref ore , f'urttier f'ro m the ma::gi n , The c re st nay be rounileci ând

srnall (!y_påçg) i more or -l-ess conj-cal. with a"n aeute poi-nt :ln front
("9"+J.*çg^i_g), rvr i-ch may even be r:xtend"ecl to fo::m a sirorb spine ì oi'

exp¿r¡rclecl i-nto a broad eJ-li-i:tical projection. (gg¡:çkåAç.) " Although

these tliree forms f'recrr-ren.tl-y' occur together they vr¡ill be ciiscussed

se¡'raraiely in this rlis se::t¿rtion,

Some interestìng stuciies har¡€ been rne"de by Colter and

rÀddlestone (1938) and ilrooks (194-6 EI9+7) on ef'Jlects of envirorl*

¡nental f acto::s suci:r ¿.s tenperatLlre e turì:uience , etc " ? on -t,he

rei¿itive ::¿ite o"f F,:rov¡th of tne he.l-urets of &gpj:n+^¿ -i_q_¡.,t*ä,'p"p_ln¿ and
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5ìl-,l3pÍA Ë.ç.Ï:ç'Ë'*g,y-A, erniì they have ciemonsl.ratecl th.at such enr¡irotr*

menta.l f¿icto::s ha-ve a Ce.finite bearing on the ra.te of he}net

development in -r'hese specÍes. rt iras often been reportecl tÏie"t

k.lel-rne-becl f'orms are r:estricterl to the upper ti-irbi;.1ent vrrate::s of lakest

at le¿r"s'L of stra.tl:f iecl la.kes "

lìep*gi* Jegß-t F-p-r*n^a þv*alr::e form }:rq.l-qa

Ëe*-lmf-a Leqg.¿Slf*e hge"L1.eg form .!*fgi*ce vuas í-or-rnd in t'r"ent¡r*

six ^1akes, eighteen of l;r¡iri-ch 11e i'u,est of'Lake I'iinni-neg a.nd eighLt

of'r¡vhjch l-ie ea.st of'the sa.ae bocry oí rl¿a-fer" Tne }i:kes lvest o.f

Lake ívinnipeg renge thr:olrgn over 70 of la.titude froin Oak ta"ke

49o 44.¡ Nn'bo SoutLrern Ind.j-a.n Lake ,7o OOt l'ii" The laltes east o-f

Lake vli.nn1peg rang;e ti.Lrou-gri les"s tiran 30 of latitr-rcle " Six of the

l-etter p,rolip (.tsed.ford Lake, Brereton Lake e Cadcì;r Lalce, 3-a.1con Larlce t

rrtliite Lakes Éìåd iiLlre¡56t iake) tie between 49oi''i" a*d 5Ooi'ii'e olle of

thern (.Aikens Lake) at 51o l-Or i'í" anó one oÍ'them (F'isiri.ng te-"ke)

at qpo 05t l\ " rtt the tirne 'bhese sa.m'0les $Iere t¿ken temrrerature

"u*Utrr*s 
ii,/ei?.i recoriì.ed f'or sixteen of these lakes ' In general

ternnp¡¿¡i;¡r.ros at the surface iiùere high at the time colfecbioïLs were

ma.de* being cJ-ose to or ¿lbove zOoC" (e"g, La.ke *"th.aoapuskoute l8o**

2OoC.; Beautiful- Latree , 24,5oC,; Singush take, L5 "7o*-fB.7oC") *

In tr¡vo lakes, hor¡vever, the ril,¿l'r,er was ::ather col-d; Cadcly Lake: 14"BoC

a¡r.d.lla-lcon LÐ.lceç 9.4oC, In most "lakes r'ihere samnles containi-ng

tvpis_arrere obtained.* g=¿þ¿fg was also 1:rese.nts â'ftcl much' -less

f' re cr uent I:y -æS.JaÊpJae- *
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llg,p"þtu*,l,epß"l"p,p;:æ þy-"aåi".s-? f orm s.eJ.ç-gt"a

åep]:påe åpg,g_fS_pj_ng lU'_*lfp* form g_a]ge!.Ë, was founi, in Í'ori:y-

six lahes in iríanj.toba" In n¿ìny la!,es it I'rå.s a_ql¿g*_q¡l or yggl

€-o.ßÍlgJ+s as riiefl ås bei-ng¡ extremel-y :grf,sJ,X ß"1*q.!1"+i]}i!sg" ïLtis

fo::nr occi-irred in sone oi' tÌre l a.::ger lakes su-ch as l,a}ç-e Da.l-:.nhj-n

aric'r L¿i]çe rr'irrni.peg..rsis a.s i¡e1l ¿Ìs in srnal-lei: J-a.hes, anci also in

deen a.s i-,¡e11 as in sir¿11-lor,¡ lakes, It vi,a,s not Íouncl. in ponct or

r':i-ver saiilÐl-es" Ln sjone lakes ggfg-glg occurred: a.t the Line of

samoling: âs fairl¡r unifornl-y cìistrj.butecl throu-,gh various cientbrs,

In otÌrer lakes i.t r,va.s albu-rrüa.nt ¿t the surfa.cee but rare or la.ciri.ng

¿rt denth; r,vhi-i-e sometines the reverse ï,ias t::u.e, cìLrer possitrJ"y, to

diurnal or see.sonal chan-ges in distril:u-tion (c"f . i,angforo, 1938) "
Gertainly 'bii,is trelmeted f'orm is not restrj-cted to tire uÐiler

r,vaters of iri¿Lni-tobe lahes, or even of stretif ied l¡l.kes u

',íof i;ereck (1932) states that elonr;ated irea,d s are develoned

onl-¡ irr f akes r;Lrere tliese da.phnids irave to live anü migrate in a

disti-rr.ctl.y stratif ied nedj-um ancì tvithin rather narro',v la.yers of

\Tat eT *

Tlhere i-q very little evidence of tire:rmaf st:r:atific¿r'bio:: in

most laices of luianitoba: ßo CLou.bt because of their sl:lallov'¡ nature,

and becau.se of th.e efr'lects of winil. action" f n the feu dereÐ l-a.k.es

(e " g * ì;iest I'Ie,,¡k Lak-e) thermaJ" stra.tif ica.tion iloes, hovrever, occur @

Tile shal"j,ov'¡ v'¡nter of mo*qt of the J-aJ<es of iiila.ni.toba" v¡i"]"1, und"oubtedly,

restri.ct th.e verti"cal mor¡ements of 1;irese da.nh.nids a.nci tlr-i-s res*

tric'b:lon of movernent may be a. factor jn crest develo¡:rnent' W

crrvn findings a.t fierni-ng tatrce anci ofl Lå.k€ iiúi.irnipeB Índi-ca"te ã. close

co:¡:rela.tion betvr.eei't" c.rest d.er¡elopmetlL anci rise j-il wa.ter temireraturel
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although possibly turbulence fla;r ¿1to be a contributory factor.
These results thus lend further support to the finding-s of Coker

and Addlestone (1938) and. of Brooks (t947) " I'urther discussion

of form eAfg,ala as r¡vell as of menqg_!_e-q wil-l be found under the

heacli-ngs; rrCopepoda and Cl-adocera of Heming L¿rkerr and rrCopeiroda

and Cl-adocera of Lake i'Vinnipê3il u

.4. notel'vorthy feature of the X[anitoba specimens of s"A]eale

is the extreme development of the crest during the warm months.

That this erest development is erctreme indeed¡ rêsemblÍ-ng that

found in European forms, has been confirmed b;'J" Lu Brooks to

whom the authror has sent material " Brooks states that from no

other l-ocation in lilorth .A¡nerica has he been able to secure speci*

mens of Ð" l-sÄg_1éBiqA þyC$-æ gal-ea'Lq v¡ith sueh well developed

c::e st s "

Daphnle la.ngisBiJL+- hyai-l-na form ee4{o;!ae

ÐaplUr!_a longispina hyAline form geëg.qlgg üIas less coinmois

than ttrp_lca or eelgqta, Tthil-e it occu.rred in fifteen 1akes, in

most of them it was åg[ggguclrl or

poud or river samples examined 
"

seven are east of Lake I'f inniPeg,

\,uinnipeg" 0f the eastern group

shetl Forest Reserve (Lake Brereton, ïJagle h1est Lake, Falcon Lake,

Granite Lakee and Mantario Lake), r,vhile two (Sassaginnigake flo
40ß N, Lat. gf 36t 'v[" Long") and (Fishing Lake t 52o O58 N" tat*
gf 25t ürr . Long.) are stightly farther north, 0f the eight lakes

ragg_" It did not occur in any

0f the lakes r,vhich contained it
r"¡irile eight are west of Lake

of lakes five are in the lVhite*
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lvest of Lake I'VinnÍpeg which conta"in gg4gotgg, only two are south

of The pas (Beautiful Lake, 5f_o OOt ItT" Lat" 1O1o 3Ot !Ï" Long,)

and (Red Ðeer Lake t 52o írn IrT" Lat" 1010 25t u\i" Long')" The

other sÍx lakes (tr¿ikanogan Lake, Eden Lake, iVlcCallurn Laket

Sissi;ouk Lakee Stag Lake and Sulvannee Lake) are north of 53o IrT'

Lat, The most northerly of these is ltrden Lake ? 564 35t N. Lat"

l0oo lOs ifü, Long " Thirteen of the fifteen lakes lie in areas

of Precambrian roeks forming a part of the Laurentj-an Shleld'

0f the other twoe one (Beautiful La"ke) is underlaln with ereta-

ceous shales, wh1le the other (Red Ðeer Lake) is in a region of

Ðevonian limestones, (Table IIe Fig' 2+)"

Ten;cererture and pli readings vüere taken for ten of the

flfteen lakes v,rhich contained rne$Lqt-e-es at the tirne the samples

Were collected " The range of temperature varied from 9 "+o C.

(Falcon Lake to 2+.5o tn (Beautiful Lake) " The pti renge was

from 6"8*-6,g (Eagle Nest Lake) to 8"2 (Beautiful- Lake).

Dpplr¡rJ.a longlrgmis Sars? 1861

This varlety has the valves broad.ly oval; splne long and

slender, llead helmetecl, small and round; ocellus absent.

.Antennae very long, reaehing lve1l toward the posterior margln

of valves r¡¡hen reflexed'

This variety was extremely rare in Manftoba? oecurring onl-y

once in a sample from chilclts Lake in the Ðuck ii,{ountaln Forest

Reserve, west of Lake riÏinnipeg, rrvhich lies betlveen the fifty*

first and fifty-seconcl ;oara.llels of latitUde" ft has not

previously roeen reported for Ì,,[anitobau (Table II¡ Fig" 24) "
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ÐåSlråþu!åonE Birge reeords longiremis from Ïndiana and from

deep water of lakes in the southern part of iflsconsfn' Ilerrj.ck

(t8951 reports it from lvlínnesota"

Ëåmoeephalug serïUlatus Koch, 1841

Ëifnqcqpha-lt¿Þ "s-errulatus lvas found only |n a few pond samples,

f ron the neighborhood of Tuxedo, ivlanitoba 
"

Ðåglr:iþui]går Blrge reports it as eomlûon everyv,there in the

United States among rffeeds, Carl (1940) records Simocç.plralus

se_r-tgI-A!US- as lvldely distributed as far as the northern boun*

clary of ljrltish Colurnbiae but did not find 1t in any of the

large 1a.kes. Bigelorv (LgzB) and Adamstone (1928) report it in

Ontario "

Genus SCÁPHOL.Ê¡BRIS Sehoedler, 1858

0n1y one species of this genus was found in ]üianltoba"

$eaB¡eleþ-qis mugronatae Muller t I'ìBi

This dark coloured species lvas found only in pond samplesl

from near iTinpipeg, It slvims on its baclc at or near the surf aee "

Þistributlo4e Blrge reports it a.s common everyruhere in pools
@

anC lakes in weedy lvater * Carl reports it aS very eommon and

wldely spread in Brltlsh columb1a, ranhf.ng ne:<t to Daphn;La ro+el*

splnÊ in number of times collected' Bigelovi (1928) records it

as occurring amidst beds of ac¡uatlc plants in Lake lülpigons

Onta.rlo, Adamstone (f 928) reports å" ESæHFà from Lake

Ivluslcoka, 0ntarfo "
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Genus CERIOÞJ#H]'TIA Þana, 1853

Only one species of this genLts ïvas found in lüanitoba'

Ceri-od-apþn;La geti pq.tetq Jurine ? 1820

Cerioda.o-tuia re.Þi-cla]-glg appeared to be ra?e i-n lü.anitoba

from the present sa.rnplÍng. ft was found in three l-akes two of

v¡hiche Red. F.ock Lake and Star Lakee lie in the ivhiteshell- }'orest

Reserve 1n the southeastern corner of the Province " The other

la-ke in vr¡hich this species rifas íound was lieming Lake (5+o 530

ñ
N" 101" OTt Vú.) where it occurred both in the plankton and in

the alimentary cana,ls of fishes" these three lakes all l1e in

areas of Precamþrian rocks forming a part of tire La-urentia.n

Shield (Table If : Fig" 24-) "

Diplr¿þu!ågr cerioÈap--irnia re'L¡_-qitla.Þg'is comnon 1n .ilurope in

small- bodies of r¡¡ater. It is also corûnon and wldely distri--

buted in the United Stateso Carl (1940) reports it as coiLlrlorL*

ly fowrd in lakes of al-l areas of BrÍtish Columbia" Bigelovr

(1928) records it as coiffr1oi1 among acluatic plants ln Lake

¡l,ipfgon, gntario, Ra-wsou ancl Ìiioore (I9++) reeorcl this species

froin llttoral regions of sallne i-akes in Saslcatchelfallo

Three vareities of this species occurred in llianitoba,

Family B0SI/trIJIÐ.è.E Sars

Genus BOSI/ilt'iÍ. Balrd ? LB+5

Bo s-qLi-gg !s ne i fq,gþ=T¿-g.

varo typÍeê: 3g{gg, lo4+irPs[tis
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varo þrçvicO::ql-,gy ffid B¡Srnipa loggiqo-gþfi.q varo qoËnut-a"

Each variety witl- be clealt with separa'Lely"

B-o-s:ni4e, 1ol1g,iå9gtri,é- vâr s frp ica

ljosmltra loÐrifOstri$ varo tyLlgg was found 1n seventeen

lakes and in one pond sample in ivlanitoba' The only laices

east of Lake lVinnipeg whieh contained this variety were thrree

lakes of the v'uhiteshell Forest Reserve, namelys Eagle Nest

Lake, Echo J,akeu and George take (Table IIe Fíg' 2+) " ill-f the

other lakes which harboured typiç-A were vrest of take I'iinnípego

and all except Lake 'vïinni;oegosis, '';Tellman Lahe, and Slroal

Lake? I,ïeïe north of 53o tu' lat. This variety occurred at

the surface in almost all the lakes, but was ohtained from a

seventeen foot vertical sample from tforthern fndian Lake and

from a drag sample at a depth of 20 feet from Soutirern Indian

Lake, In the latter l-ake it also occurred at the surface n

Tf r,ve exeept Lake -{llnni¡regoslse vuhic}r lfes aeross ar'eas of

Þevonian and Silurian ll-mestones, aLso $hoal Lake and Ïfellman

Lake v¡hich lie in an area of cretaceous shales, then aLl the

remaining lakes, in which typjlga was found, lie in areas of

Precambrian rocks v,¡h-ich form a part of the Laurentian Ëhield "

The pond sample in vuhich this form waÛ f ound was ItIo. I Large

Pickeref Pond, Rennie, lt'ianitoba'

Egå-Uj.rlA longirosæ var o brevieorni-g Iiellich

Eo_qnliylg lopslrq-p-tli:g var " lqe"Sggg*ig was f ound in onlv
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were in the Whiteshell I'orest Reserve (Eagle ltiest Lakee Horse-

sho lake and Mantario Lake), east of Lake ï{innipeg in areas of

Precambrian roeks, and two were in simllar areas west of Lake

r,üinnipeg (2nd Cranberry Lalce and 3rd Cranberry Lake). The

remalning two lakes are also l'¡est of Lake iïirmipeg, iVellman

Lake in the Duck i;iountain Forest F.eserve in an area of Creta;;

ceous shales, and Lake Dauphin in an area of Devonlan lime*

stones u The pond samples whieh contained thls variety ïrere

obtained from lrTo, 2 Small Plckerel Pondr Rennie, Manitoba,

(Ftg " 24) "
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Bosmi.nA lotfelrqÊlgis var" go-rn.Uts Jurine

Ml.na longltostr;Lå varo eornula appears to be rare in

I'ufanitoba n f t v'ras f ound in only three f akes and in one potrd

sample in the Province, namely; take Tuinnipegosis and Shoal

Lake, Eagle Nes'b Lake? and No. l Large Plckerel Pond, Rerrnie,

l,{anltoba" Lake Wlrrnipegosis and Shoal Lake lie well over in

the irvestern half of the Province, lvhlle,Sagle i{est take l1es

in the southeastern eorner of Manitoba, in an area of Pre*

cambrian roclcs " Lake lVimipegosls lies mosttry in an area of

Ðevonian llmesto¡res, vrhile Shoal Lake is in an area of Creta-

ceolls shales, (Table Ilr Ï-ig" 2+) 
"

Dlsjriþuliprr; B-o_Emiåa logÊ!çosjris, including its three varie-

tiesr is very commoll and wldely distributed 1n open water of

lakes, i¡1 their weecly marginsr ffid in pools and marshese through*
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out the unitecl states" It is also vridel¡' distributect in Europet

anc1, in fa-ct, may be considered cosmopolitan' In Brltish colum*

bÍa, carl- ç19a0) fomd this specíes in lakes of the southern

Ðry Belt ancl of the Coastal- Belt ' Bigelovrr (L928) found it 1¡1

trake l\lipigone gntario, ancl Âda,mstone (L928) records it frorn

Lake lvluskoka2 Ont¿.r"lo" ft has not previou-sly been record'ed" for

irianítoba. "

Boç-ry-i-I-rq ç9lqg94! Baird, Rylov

Eosglga. cqrçggrLi lpqïisp.ina-Levoig , .1860
; Birge)

Bqsl4¡inecoÏggonilopgiêp-_i¡lewe.isobtalnedfromsixteenlakes

and. from tr.uio ponds in ivla.nitob¿i, including Lake '!Ïinrrfpeg. Qnl-y

four of th.e takes frorn Ï',inich this species lrês recorded lie east

of L¿ike \Tinnipeg, and. all of these, except Aikens Lake (Cieorge

Lake, ìlia.ntario Lake, and iviedltation Lake) lie in the trtihj-teshell"

Forest fr,eserve, Nine of the remaining l-akes lie west and north

of Lake lyinnipeg between 54o 3On N" (LaXe Athapapuskow) and 57o

20r I{, (Northern Indlan Lake) , The other two lakes lvhic}r har*

boured this species were L¿rke Dauphin and Shoal Lalce" Thfrteen

of the sixteen lakes lie in areas of Preeambria-n rocks forniing

a part of the Laurentian shieliL, The southern portion of Lake

r¡u'innipeg is underlain wlth Orcjovleia-n limestone, anä Lake $auphin

with Devonlan llmestones, whlle Shoal Lake ls in an area of

cretaceous shales" The poads in which Bosmina çoreg-o-n:L }'glu¿å*

ÐLga wâs found were locatecl rr.ear Birdts Ïiill, ivlanitoba, (Table

II: Fig " 24) "



103

nlqlg1þr.itioJi s Blrge re cords Bo-Epinq lon&lÉÍLi4ê (tso slLinq core-goni

lqpg]ËBi$A) as rare in l-akes iri the United States, Iuagler reports

it a.s wiclely distribr.rted in Europe. Adamstone (1928) reeords

this specles from Lake hfuskoka, Ontario" Carl (1940) found ;it

eommon l-n lahes of all qistricts of British Columbia" j3ajkov

reports thls species as being found only 1n Lakes lïiru:ripegr and

Jitikameg, during the latter part of the surirmer anci as being rareo

åqsmiga core.ggn1 fq+EiSpin?. .race obtugisgÊ!"iS Sars e 1861
(ts. obt_u¡-Lrostli-E auct; Birge)

This v¡as by fa.r the commonest race of the subspecies Eg-ggi.n"a

ç!gç-g:ani- long¿sp-+¡a f ound in Ïvlar:'itoba. It occurred 1n fifty-

flve takes (Ta.bf e II ¡ Fig , 24) and in most pond. sa.rnples examinecl "

f t v'ia.s not fourrd in river samples, It l,vas also extremely' common

ín the alimentary canals of you:lg fish, from various parts of

the Province " It is not only extremely common but 1s also

extremel-y vrriclely Ctlstributed. This is the f irst report of the

occu-rrence of the race in ivianitoba'

Ðistqibqt:Lons tsirge records BoqgiErq oblgs:i-rQstris (Eosg!+g

coJq.g-oni loneisprI}g raee oltuslroÊ-tt¿å Sars) as not rare in

pools and lakes 1n various regions of the United States" Adan*

stone (LgzB) reports it from Lake li[uskoka, Qntario. Carl (1940)

found this less eommon than the preceding one but widely distrÍ*

buted in all olstriets of British Colunibia" Rai¡,¡son and l;ioore

found. it widel-y distributed in Saskatchev¡anr ffid in the saline

fakes it oceurred i1 sallnities Ì.ip to 201000 parts per mil.Lion"
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Family CTil0OIìID.&E Stebbing

Ëub-f amilY EURYÜERCIÌI-A'E Kurz

Sole Genus E"iIRYCERCUS Baird ? 1843

0n1y one Á,merican species ' " o " ". "EPr.LgSçlg !re$g$.

Euï¡c-eJgus LryqËål-af*qs- MuLler s I7B5

Eusycercus lamellalqj¡ w¿Ls found in plankton from only tvro

la.kes in irfanitobae Shoal La.ke (52o ?5t N. La.tu ]-OOo 40s lif ' Long')

and Finch Lake (56o 33s [. Lat. lOOo 5ï Ïü, Long'), (Table ff s

Flg " 24) " I'b was also recovered from alimentary ca-nals of fish

fror¡ B1g Vfh1teshell Le.ke irr the i"ihiteshetl Forest Reserve, and

from the a]imentary canal of a large Siucker from Heming Lake

t5qo 153r N" l,at. lolo OTt .ti'\t" Long,) " This specÍes rr'uas founcl 1n

only one pond sample from Bírdts }till, ivianitoba" This is a

large bottom-lovlng sPecies '
Þistqib!,þio¡s Birge reports ilqry-9-9rgu-E l=A-rne].leü¿Ë. as found

everywhere in the United Sta.tes 1n permanent pools or tr'reedy

margins of lakes. rt ls common in ilurope ' Bigelo'vl (1928) re-

eords it from amidst beds of aç¡uatic plants in Lake l\'ipigont

0nta.r1o" A.clamstone (L928) found 1t i¡r Lake lliuskokat Ont¿'rlo'

carl (1940) founcl it vuidel-y dlstributed Ín all districts of

British üolumbÍa, Ralrson and lrioore (I9+Ð record E. lame}.þ[H.

from lakes in Saslcatchevuan and iri sa.linities up to 1r000 parts

per million" Bajkov found this species con'ImofÌ in many places

of Lake Winnipeg drainage system, i¡r pools a-r-id in shallolv portlons

of lakes among wèed"s .
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Sub-family üHYI)ORINS,E Kurz

Genus Cr+viPTOCliRCUS Baird ? 1843

0n1y one specíes of this Genus was found. in Manitoba*

Cagu[q-celcus g-ecitqestLlg Schoedler, LB62

Carnptqgercug reet-Lsp,str:Lg vra.s found only in one lahe in
Manitoba, uvellman Lake in Ðuck lviountain area of the western

portion of the Province (I'fg " 24) " Even in tlús lake 1t lvas

in.frequent in the sanples of plankton colleeted, It vras not

found in pond or river samples,

Ð,1Slri_þttLiqrlc Camp_L_qc,g,Iggg. rectl-_rost_r1s is vtridely dístributed

in Europe. fn the United States Birge reports 1t as comrnon

everywhere among weeds in margins of lakes" Bigelow (1928)

records ft as a bottom organism from Lake Nlpfgone 0ntario,
Carl ç19a0) found this speeies 1n eollections from tiee Dry

Belt of L3ritish Colr,rmbia and from ttr¡o l-ocations on .Lhe coast,

Two of the l-ocatlons from the Dry Bel-t (Okanagan and tong T,ake)

lr\¡ere from stomaehs of carp (Çyp¿i.qgË. carpip-) " This is the

fírst record of taffigg.gggg. rectilpstrtÊ from ivia.nitoba*

Genus Jì.CROPiIRUS Bairdr fB43

0n1y one species of thls genus lvas found in l/lanitoba,

"A.crçÌpqfus liarpaq_ Baircl e 1835

,&cLE-Be.Ëus þa:rpae- was found in a fevr plankton samples frorn

near shore anct amongst v¡ater plants at Heming Lake (54CI 53t I\"

Lat. lçfo eT, d" tong.) " It vras also obtained from the alimen*
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tary canals of yellolv perch (Pgrça fl-ayeË-C-p.iiÊ)s and coamort

sueker (CA!,ep!*gmUs_ co¡lne_qgqpii) from the same l-ake ' f t occurred

in the alimentary canals of yellorrv perch froin Coekeram take (56o

49t lV. La-t. lOOo 50, 'uT. Long"), ft vra.s present in the alimentary

canal-s of goldeyes from Head River Lake $3o 35u N" Lat' 1O0o 35n

vú" Long,) (Table If ¡ Fig" 24) " At Heming Lake it was found

through June ancl Ju1y"

er*gtfl_b_rjli_-qrl: Birge reports this specles eommon everyivhere in

the Un.ited States among vleeds in relatÍvely open i¡vater; not in

rnudcly pools" ft slvims awkwaroly or ereeps along the sustratum*

It is fairly comrnon in Europe" Adamstone (1928) records this

species from Lake iliuslcokae Ontario" Carf 119a0) found it lvidel"y

distribr-rtect in ilritÍsh Colurnbia, having been collected from all

districts except the lÇootena.yo

Genus .üOhiÀ Baircle 1850

AþEe -a{finié. LeYdig e 1860

ÅLqlia gg.fåAlå ïvas obtained from the alimentary canals of

yellovr perch from cockeram Lake (56' +91 N" Lat' lOOo 5ot \JT' Long*) '
The fish whleh contained tlris species ri'¡ere collected August l-9th?

1948¡ by representa-tives of the Game and Fisheries Bra.¡rehr þepart*

ment of ldatural Resources, Province of ivianitoba, (nfg, 24) "

Fls!riþr-t!io_4a Birge reports trij-s largest specles of the genu.s

as veïy abunclant in the United States, in al-l- regions, in margln

of ponds ancl lakes amoiLg weeds" TTagler records ,U-AJIA affiqls

as very eommon in ilurope, br-rt most common in v¡eakly and strcngly

alkaf ine v'Íaters ' Bigeloriir (1928) f ound it close to the bottom

in Lake Nipigon, Qntarlo" Ad.amstone (1928) records it from Lake
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t'fusko]iae 0ntario" Ca.rl- (1940) found this a commCIrl. species in
all localities of Britlsh Columbia"

Genus CIIYDORUS teache 1843

Two species of this genus were fou¡d in I[anitoba.

Cþy_d.ofus, latus Sars e 1862

Çlffdpf¡fs l_elgg r,vas found only once ln ir,Ianitoba" A slngle

specimen occurred in a plankton sample from Childrs take in the

Ðuck Ir,lountain Forest Reservea (Tabl-e II¡ Fig" 24).

D:LSlriÏ:_Uti.pns Birge reports thls speeies as rare, oecurring in
Ganada from near Lake llrie, lúagler records it as rare in Hurope,

0þydpqUa sBbaeri-qUs liful]-er t LTBS

tbAdef,UF Sþ&C_ri-q!Ii was extremely common and lvidely dis-
tributed in lria.nitoba, occurring in over forty lakes, a¡rd in
nurïerous pond samples" This l,vas to be expected since this is

the commonest speeies of all the $þdggggg oceurrfng all over

the i¡;orld. It 'lvas also co'lmonly recovered. f rom the alimenta-ry

eanal,s of fishes of varíous specles and frorn various regions of

the Provlnce " Thj-s species also oecurs from top to bottom

throughout l-akes. 0hydpfqs åi:ha-çglcUs vâr" mj.nor lvas fou-ird in

tvr¡o lakes namelye El-bolv Lake $+o +5u N" Lat, l-OOo 52t 1,'f " Long)

and fsla¡rd Lake $3o +5t N. tat" g4o 00s VI" Long") in the Grass

River system, (Table If I l'1g " 24) 
"

.Distribution¡ Çarl ç19a0) recorded th-ts species from all areas
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of British Cofumbia, Rav,rson ancl Ìvtoore (L94t") found it in the

saline l-akes of Saskatchelvan and i¡r saflnitÍes up to 20e000

parts per million" Adamstone (1928) founel it in Lake i\Íuskoka,

Ontario, ancl Bfgelo'iv (1928) in take Niplgon in the same Provlnce"

SECTIOI\T ]] GYI,/]1{OIIíIERA

Tribe ]. 0NYCHOPODA

Family POI,YPHEiViIPAE Baird

Sole Amerlean Genus pOLYPIlEirrlllS Mu.ll-er t L7B5

Sole Ëpecies. , ",P*olypþguUg ped.i-çglu-Ê. Linne I L76L

Polv-pLç&s p-e-üL'culgs Linne t \76L

Pqlyp¡eflUp- pg-diçuLqË- was found in seven lakes in Manitoba

but was not found in any pond or river samples examined. Two of

the lakes (Eagl-e Nestu and Ë.ed Rock Lake) in irvhich this species

occurred lie in the \Vhiteshell Forest Reserve in the southeastern

eorner of the Provlnce, while the other five (Lake Athapapuskot'v,

Glad Lakee Heming L,akee iriiikanogan Lake and Payuh Lake) J-ie west

of Lake 'vvinnipeg" GLad Lake is in the Ðuck Ji,lsryItaln Forest

F.eserve betvireen {Lo a.nd 5Zo wn Lato, while the remalning three

l-akes lte north of 5+o N' Lat" À11 exeept Glad L¿ike are in areas

of Precambrian rocks formlng a part of the Laurentian Shield 
"

ft v,¡as extremelrY abwtdanL only in a llttoral sample from Payuk

Lake. This lake had a pH of 7 "2 and a surfaee temperature of

Zl^f C" at the ti¡re of samplingr (Table IIr Fig. 2+) '
Pol-yphel4Ue p-ed-iqul--U-F- Ìvas gQ-lnngn in a littoral sample col*

lected on June 18, L948, from the north end of Heming Lake' It

lyas for.urd in a bottom sample (at sta.tion 2) from iviikanogan Lake 3
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in a horizontal sarnple at 15 feet (at station 1) from Glad Lake;

and in surface samples (at sta.tir¡ns 1j and l.6) f'rom Lake i\tha*
papusicow: (at Statlon 5) froi:l Eagle ldest Lake and (at Station 2)

from Red Rock Lake" Thus, although a littoral speciesl it ctoes

occLlr in limnetic colleetions but usually not in any consider-

able numberse (Table II, FÍg, 24)"

Polyphemqg pe{Lçglqq is a predaceous species vrhich seizes

its prey t¡vlth its thoraclc feet and tears it apart v,¡ith its
sharply pointecl madibfes. It is found only in summer"

Ðis-trèþutiqne PqlypheaqË p.edigU¿ge is comnon in Europe. Birge

found it commoïL ln northern United Sta,tes in lakes, pools, and

marshes. Bigelor,v (l-928) found it in open lvater bel-olv the surface

of Lake i$ipÍgon, Ontario" "A.damstone (1928) reco::ds it from the

plankton of Lake i,,(uskoirae Ontario, 'ft¿ïrrson and i,iioore (1944)

reporteci it from the saline lakes of Saskatchelvan and in satini-
ties up to 11000 parts per mill-ion. Ca.rl- (1940) found this
species in lakes of a.11 sizes, co¡naon and widel-y distributed in
British Columbia"

Tribe II HAPLOPOÐA Sars

Family L,qPT0D0RIDÁ.8 till j eborg

Genus ¡iFTODORÀ tilljeborg
Sof e specles ". "LçBll¡i(¡fa ru31i Focke , LB++

teBåqd.qrq kinôliå Focke , ]84+

Lg_ptqdprg klnstb;li r,vas found in eighteen lakes in i\,fanitoba,

inel-uding Lake lriinnipeg " Ilast of Lake Ïfinnipeg it occwted in



three lakes, tÍalcon Lake in the Túhiteshell Forest Reserve,

Sassagirurigak lake $Ao 4Or N, Latu g5o 36t Tü" Long,) and

fsland Lake $3o +50 N" Lat " g+o OOs to gf OOs Tv, Long")

somel,¡hat further north" Iüest of Lake !ïinnipeg this species was

found in fifteen lakes, thirteen of v¿hÍch lie north of 54o I\"

(:l,thapapuskow, Cockeram, lst Cranberry, Eden, Elbowe Goldsand,

I{enning, Northern Indian, Reede Sisipuk, Southern Indian, Stag,

Tramping). The remalning two lakes (Childts Lake and r,Tellman

Lake) are located in the Duck ii.,iounta.in Forest Reserve betv,¡een

5Lo ancl !2o lVorth Latitude, (Tab1e II, Fig" 2+),

l,eptgdgfa klnd'b:L:i-_ is the largest of the Cladoeera reaching

a length of L8mm, although rnost of the klanitoba specimens a-re

less than L2mm" ft is a beautiful transparent specles. It is

carnivorous and feeds ot1 such forms as Qy_clgLlq and Dapbnip bI

sqeezing and sucking out the soft parts of the body, rejecting

the hard outer covering, ft in turn is fed upon by varlous

species of fish"

Ðietr¿-þgti.g,ga Birge records Lep!_qdora kindtii as not råre from

the Great Lakes and small Lakes in the northern United States.

It has been recorded from v¿irious parts of Europe chiefly from

deeper lakes" Bigelovr (1928) reports the species from surface

to thirty yards 1n clepth 1n Lake iilÍpigon, 0ntario. é"damstone

(L928) found lt in Lake iviuskoka, Ontario" Ca"rl- (1940) coll-ected

it in al-l area-s of British CoLumbiar usually in la.rge lakes but

oecasionally also in small lakes, Rarr¡son and iyloore (L944)

110
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reported Leplg:lora from the sa.l-ine lakes of saska.tchewan, and

in salinities up to 5r000 parts per million"

0STRJiCOÐ.å 0I' IVIANIT0BA

Order OSIRACOÐA

Sub-Order P0D0COPA

Famlly CYPRIÐIDS,E (CYPÎ.IDÀE Sars)

sub*I'amily c1?iì0D0pSINAI (cypnrnopslÐES sars)

Genus CYPRIDOPSIS Brady, 1BóB

Cypridoir_gis vid-qê iviuller t LTBS

Genus P0'I'Aû0CYPRIS Brady, 1870

Potamgsl¿B_l:1_q smalêgdina Vavra r 189]

sub-I'amily clltRlt\T¡\E (IillcYpRIÐr.rìs sars)

Genus E'IICYPRIS Vavra, 1891

EucYpri- e væ Jurine r 1B2o

Genus OYPRIIIOTUS Brady, 1BB5

Cypqi¡rO!qs inçeLiefuens Ra.mdohr, 1B0B

Sub-Famlly CYCIOCYPRlitrÀjl (CYCLOCWRIÞES Sars )

Genus CYCLOCYPRIS Brady and Norman, 1BB9

cyçl-o$rpr:U¿ ovuq (Jurine) Iüluller, l82o

sub-Family C;.1J{D0NINAE (C*lqnOttrDûS Ëars )

Genus PÂR.A.CAI\ID0I'[A Harti;vig e IB99

Paracandq[a gup-te-q!g_],la l3rady and irfornran, lBBg

Genus CA1rrDOI!Á. Baird, l-850

Caqdgna c¿u'rdid3 liiul-ler r ITBS



Seven genera of the family CYPRIDIDTTä (CYPI1IÞÀE) each

represented by one species, are here reporteci for the first
tiine fron i'ianitoba"

Ðiscusslon of 0stracoda of ffanitoba

llÏhile of less lmportance es food of fishes than Cl-a-dqc.SIg

ancl Ç_pj-eÞ.-g.$gr the 9stg_a-cpd¡t clici forrc an apprecia'ble part of the

food of l/ianitoba stielelebacks collected from Insectary Creekt

neär Churchill, iVianitoba" 0stracods formeo only a trifling pa.rt

of the food of whitefish from Laire luinnipeg, although other bot*

tom orga.nisms r/'/ere abunci.antly pre-sent, iìanson (19e8) points out

tha.t 1n Laice Si¡ncoee Ontario, slightly less than 5 pex cent of

the food of ¡rvhitefish (CoTç"egn_us cluir_e_afog4l!) consisted of

ostracods, Bigelow ç1c¡23) states that ostracods vüere of very

great importance as fooo for bottom feedittg fish in Lake i'lipigon,

Ont¿irio: âs nea.rl)¡ all elr¿rmin.ecl had eaten at lea"st sone of these

crustacea.rrs o

I12

Genus TYPRTDOPSIS Bradye 1868

Only one species of this genus is recori,ed from itiorbh

¡lmeri c ¿r '

Cypgi-ùo_pgås vidqe u¡iuJ-ler , I7B5
(C" hglvçH-æ Ka.ufmánn, 9. .obe--q-A Brady and Robertsonr 9. luniiclq

I(a.ufmann)

.4. fevu speeimens of Cvp-qifuBs-ie vidqa. lÍere found in a col*

lection from a. pool 1n tr'ort Ga.my, ii"{anitoba, in June ? L946, to-

gether il¡itli large numbers of green algae " Jn 100 col-l-ections
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maci.e from ponds betv¡een June j L946 anci June ¡ L95O, it v,ras founcl

only thrice. lhe sa.mples vi'hich contained, this specíes lvere coL*

lected neer l{eadlngley, lvlanitoba "

L-1qt_qiþUllo¿¡ This is said to be the most common ltlorth Ameriean

species, It is a.1so common in Europe and lisia" Hoff 119+3)

reports Cyp¡..i_¡l-ç.]2¿ig viQg as the most commolr species of ostracod

in Reelfoot Lake, Tennessee" He found indivi-duals abundantl-y in
areas vvhere tLrere was a d.ense bi-anket of cìuck¡¡eeo I (Le¡rna BiÆå¡

Spågg-qela golfþi¿ee Vúol{:Hg colr-rmbia4-a), anci tliroughout the

sllmrner. It appea.red to shun open r¡¡atero .

Genus POTruriiOCyPRIfi Brady 1 I87O

0n1y one species of this genus is recorded from T{orth llnerica,

Po_t_?Aq_q[g.i-E Sni_?g-eggu]-a Vavra e 1B9l- (Ð'ada.y, 1900)

E_e.[gggfggi-g -€W_qggiïre was found in a diteh near lleading*

felr 1n June L943. ft occurred amongst vegetation and r,vas rares

In 120 pond col-lections made betv¡een Jlure z L9+3¡ æd å.ugust? 1950

it was colf ecteo orrly five tines "

ÐiÉtf-iþut-ians lïag1er reports this species from Switzerlandt

Bohemiar atrd North Jyneric¿.r, Sharpe (1918) records 1t frorn South

Chicago and lvtexico, Iloff (1943) statess t'8" EmeqeÆ¿na is very

common 1n sta.gnant luaters not on1y in i\orth /tmerica but also in

Europe" In Reelfoot La.ke, lennesseee this species is confined

entirely to the v,¡est part of the loriver l-a,ke" This form ls found

chiefly in the vegetaition and v'¡¿is not ta.ken from open v'¡ater * It
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never abundant in any collections, sJ-nce r¿ost samples have only

tv'¡o or threee never more than ten ind.ividualsrr,

Genus IIIICYPRIS Vavra e LBgJ'

0n1y one species of this genus v'/as found in llianitobao

Euct¿pJis- vif qnå Jurine, 1820

ggç.[pJ¿j. L-i-Leqå was fou¡rd in the follorving locations in

lVlanitoba; Tuxedo ditch in a col-lection macle wa"y Lje 1938; Stroman

Lakey âr e.rtifieial le.ke four to five feet deep 1n the Peace Gar*

den on tkre Canada-United States l¡ourndatry of lllanitobas collected

July 20, L.946; frorn alinrentnry canals of five-spined sticltle*

b¿rcks (Erlqal!, ifrcq¡Uilërå KirtlanC.) collected ii'u-gu.st 20, 1947 t

from i\o, 2 Pond, fr.ennie, iVlanitoba, Rennie lies on the luestern

border of tire trlhiteshell Forest Reserve" EueypliF ¡¡lgggg was

abun_djr._nJ, ln Stroman Laker -C.o@lell in the Tuxedo ditch, and li'as

present in nurnbers of tr,vo to eight speeimens in the stornachs and

lntestines of the stlcklebacks examined-" It v'¡a-s f'ound in forty
ponci colfections of 100 examinecl between June I L9+6 and /rugust?

Lg50 "

Þiq!f_i_þ_q!_ion; Tilagler records 3" vireJLs from Europee ltlorth l*mericat

Greenlano, iiiorth Äfrica2 Azores, Herrick ancl Turner (L895)

report it from Granvllle, Ohio" Sharpe (1918) records this

species fron weedy poncls; /r;oril to Ju1y. Massachusetts, irdexicot

Ohio, \rrJiseonsin,
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Genus CYPRII\OTUS J3rady, 1BB5

One specles only of this genLls v,¡âs found in lfanitoba.*

Cy'ori¡.otug incolrs_ _lreqå Ramdohr, 180B
(Hç_q!.e!-Asfp"tis lncqn€a-ueJts Sars )

Cyplinotue rnqp.gg_qu€4e v,¡as found in col-lections made frorn

a diteh near Headingley, iVianitoba¡ in ilay ancl June ? 1943 " This

species occumed in la.rge numbers in this J.ocation" fn 1OO pond

coi-lections made betrveen June , L)46 anci August, l-950 it was founcl

only twice.

Ðiqlf_i-þg!ia4; 'ùlagler records this species as cornmon everyv'rhere

in small ditches and pools, Europe, A.sia.e "rLfrica and lrlorth

America" Pearse (19f8) roports eypËinqtUs lnggåg-glæq"E from

Florida,, 0hio and Pemsyiva.ni-a"

Genus CYCLOCYPRIS Brady and iVorman, 1BB9

0n1y one species of this genus was found in il¡lanitobao

Cref_qcypliÊ o,vUE (Jurine) Mutler

Cyqlqçv!_fiS glig rr,res found in the contents of the alimen-

ta.ry canals of stickl-ebacks from Insectary Creek $Bo 37t I'1" Lat*
g4o O7t v'ü" Long"), near Churchill, Ifer¡ritoba" Both five-spiried

sticklebe.cks (EUc_¿ìli_a igcoqstanq KirtJ-a.no) and nine-spined

sticklebacks (Fr-rnga_t_ius pU]rg!!r-æ Lirnaeus) l¡ere di ssecteo, ancl

examination of stomach ancl intestinal contents revealed the pre*

senee of from one to eight speclmens of this ostracod" in most of

these fish. ft rvas also fourtd 1n botton and vertical samples
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frorn 20 l-akes mostly from the northv¡estern region of tl:*is Provitrce*

It vuas foupci in ti:e northern portlon of Lake 'iúiirnipeg and, v'ias a

very mÍnor constltr-rent of the food of whitefish frorn tha-t lake'

Dist_ribqtipge rrVagler reeord.s this species frorn Germanye Svritzer*

land, Çzechosl-ovakia, Great Britain, Central *.s1a and North *lmerica"

Genus PAIìiiC*i1\Þ0i'(¿ Ha-rtrvig e ]-899

Qn-ly one species of this genus ria.S found in l'Íanitobao

paraca-ndqrLg eu.'0f-eir:!e1l-A Brady ancl Norman, 1BB9

B.a¡açandpgaegBle-_e.sgiJ.ewasfound.onlyfourtimesinivianitoba..

A slngle specimen lvas obtained. on exarnination of the intestinal

contents of a nine-spined stickleback .(B!4e-i-t-il¿e ¡rl4g¡Sir¿E Llmaeus)

from Insectary Creek (5Bo 37r N' Lat " 9+o O7t W" Long") near Churc*

hi]l, Ivfa-nitoba" The date of colleetion was June 23, L9+8, and the

collector p" lv.i" Jackln" It was al-so found in three sr,r'amp collec*

tions made b)r Ðr. J" A" iVie1.,eod in 1948 from northr¡¡estern ii[anitoba"

Ðr-Ël¡-1þu!¿-44-¡- sharP e (1918 )

from Nevu JerseY fronr shallovr,

of the bottom; sPring months.

bogs anci srlÍamps from GermanY,

-\(!üagl.er J ,

Genus

0n1y one sPecles of

record s P a-racagd.ogg euplegÞelIl

swa.mpy regions, in mud ancl debris

It has also been rePorted from

Sïqed-en, England and North "America

c¡siDoNA Bairde l-Bt0

this genus wa.s found in Ïvlanitoba"
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!,andgll3 cand.iJXa lViuller t L7B5

CAJUg$a gaÂd¿99 wa-s obtained from a pond sample collected

at Birdrs Flil-l-, ivianitoba, July 4the 19+6" It v,¡as also found

in three botton samples from Oak Lake &go 4+t N. Lat, 10Oo 48Î

!i, Long) in the southwestern corner of the Provinee' Qak Lake

has a rnaximum depth of 10 feet and is hea.vily overgrown v'¡ith

rank vegetation near shore " Parts of this lake are qulte marshy.

é]t l¡Íanltoba specimens examined i¡uere females, This species $Ias

åstrg-q.ggn.b 1n one of the samples from oak Lake " In the other

sarnples from Oak Lake and in the pond samples¡ @.qqg. Sggg,lgg

was rare " Jt lvas also obtained from ten swamp samples collected

by Ðr" J" .4" Ìüicleod in l-948 from nortTrlestern lirianitoba" It was

once obtained in a vertical lift from the northern part of Lake

Xrlirmlpeg and also occurred occasionally in stomachs of whlte*

fish (Cofggo4UÊ clup-e-Alormis) from Sjtation 2, Lake lVlnnipeg"

gittqibuïiqns Oanùona cgndiJþ has previously been reported.

from Europe, the eastern Baltic regione Asia ('ùvagler); and

from iViassachusetts, U" S" A" (Sharpe, 1918) ' lfagler states

that it is common everylvhere in Europe in pondse pools, and

lakes " Sharpe states that it is found in Massachusetts in

shaf Low temporary ponds and ditches ; April and fle¡rtember '
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}.LUCT'U¡ITIO1.(S O}' LTIVìI\IJTTTC COPJ]PODA AI"JD CLJÐOCJ]R¿.

AT THE¡ ÊiI]Ri,.ACg OF "II" i?.gfr i\iORTFiEfiJ\T ]!IAJ{ITOB"I,J{ LIÚKE

Fleming Lake (5+o ,+t li:-" Lat" l-O1o 07' rT. Long.) is a. smalf

na.rro-1v la.lce of great scenlc beauty, situated 18 miles south of

the tor,vn of Sherridon in northern iüanitoba " The lake is three

miles long, frotn one*e ighth to one-half rnile r,vide a.nd. has an

area of 5BB acres (Fis " 25) "

ïhe underlying rock formation is Preca.rnbrian granite forming

a part of the Laurentian Shiel-d. The lahe lies in a relatively

longe narro\,v cleft in the bedrock, and at the northern end and

tkrroughout the micldle portion oí the lake the shore and sì-lrroundii:Lg

terre.in ¿re high and rugged vuith frequent rouncled or jagged oitt-

croppings of the beclrock (Fig " 26) " The southern end of the

la.he ha.s a rnuch loçyer shoreline ¡;uith regions of sand. and traees

ofmudoeclì-rrÍng'irilarsh¡rconclltionsprevailatthee:rtreme
southern tiP of Heming Lake.

Heming L,ake is fed by tlvo streansr one at the northir¡vest

corrÌer anci the other at the southern tip. Both these streams

eont-ribute an appreelabl-e flow of lvater throughou.t the summer

from the small l-akes v¡hich they dra,in" The outlet is a single

stream situated in the northeast corller of the lake, vuhich dra'ins

into Home lake, 2 miles distant, ancl thence into the Grass River

r¡vhlch is a tributary of the i\Telson Rivers

Hening Lake lies in the northern conlferou's section of the

Boreal I'orest Region, The rugged middle region and the northern

po¡bion of the shorellne are fairly heavily timbered lvith the
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boreal f'orest type of grolrth consisting of spruce, jackpine,

birch anCL poplar (-U-ig, 26, I-ig" 27) " fn the more sou.therly

portion of the lake the 1or''¡ shoreline is dotted with patches

of poplars and willows "

The eieergent vegetatÍon consists of rushes anci lily pads

fn the bays and shallol¿er southerly porbions of the lalce (FiS'28) '

PIiYSIüê.L A.l\.D CHEillJC"{I CH"úI-R¿'!CTER$

äeming Lake is a shallow lake, the deepest, north centra-}

portion not exceeding eighteen feet in depth, while at the

northern end the avere.ge depth is abou'b eight feet and at the

southern end not over five feet " In the bays most of lvhlch are

sha.llolv there are gently slopingr often sandy, bottoms" In the

main channel the bot't,om consi-sts of fine j-norgamlc sílt. .{i.t

the sou-bh enc.l of lleming Lake the botiom consists of spongy matted

vegetation, forerunner of' future pelt bogs. Transparency lrì/as

measured by using a Secehi disk" Transparency in this lake vras

lolv being 1n general- about three f eet '
Surface samples of l-ake rvater were stieþlly Þa.p-l-9.-(piï 7 '3)

at the north end of Heming Lake r veïy slieþtlv ag.idic (pH ó "9)

in the middle region of the l-ake, anci re,IX lrig¡&H ba"çiq (piI 7'f)
at the southern end. There lvas indeed very little variation in

hydrogen ion concentration throughou.t this lake. Temperatu.re of

the surface water v,¡a.s recorded throughout JuJ-y and. varied from

a. high of 22"220 Cu at 4r4J p" n" on July 2Or 1948 to a low of

16"660 C* at Ltå30 ao ûl* on i{ugust lr 1948" The temperature of
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the surface v,¡ater hacl drooped to f C" on October +, 1948.

IVIATIIRIAI,,S AND IIETHOÐ$

Surface samples of plankton from lleming La-ke were colleeted

tu¡ice r,veekly throughout June and JuJ.y' :'94B by means of a Clarke

and BumÐus plankton sampler" One sample was collected on October

4, 1948 by Ðr, I(" H" Doan,

Before this instrument can be used for quantltative r,^lorke

the propell-or-cou¡'lter mechanism must be calibrated in terms of

liters of r,vater fiLtered per revolution of the pro;oe1for" Such

calibration r¡¡as ci.one by passing knolvn volumes of lvater through

the tube at various speeds, The coefficient for the instrument

uBed in thls investigation was 4"001 i.en a u¡rit on the dial
corresponded to 4.00 l-iters"

fn the present investigation the Clarke and Bumpus plank-

ton sampler was lor,verecl just belor,v the water surf,ace, and samples

v\iere ta.ken from one side of an l8-foot canoe driven by an out*

boarcl motor attached to the stern, and operated at a speed of

a.bout tb to 2 mll-es þer hout,

Readings of the lnstrurrnent were taken imrnediatly before and

at the conclusion of sampling, Usfng the coefficient previously

determined the vol-ume of water r,'¡hich passed through the instrument

at each sampling was calculated in liters " The killing and pre*

serving a.gent used lvas l- 5 per cent formalin which was added to

produce ciuick killing anrl preserva.tion of all plankters " For'

the Jul-y samples the temperature of the surface lvater t¡as also
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recorded at the tlme each sample rvas collec'bed. The pH of vtiater

samples v,ias also determined.

The method used in estimating the nurnber of each entomo-

stra.can per cubic meter vr¡a.s as follovrs¡

(1) The total vol-uine of the v'¡hole sarnpLe v¡as determined

by pouring a.11 of it, after prelimlnary stirring vl'ith a glass

rod, into a graduate or graduates and th-î-s volume (a) ï'¡as recordecl*

(2) Äl-l of the sample rvas then returned to the ordgtnal

contai¡er and a portion of the sa.mple, after preliminary stirring

to distribute the organisms, v'ra.s poured into a graduate and this

volume (b) w&,s recorcl.ed.

(3) The volume (b) rfas poured into a gradua.ted Petri dish

and the Entomostraca in eaeh division were counted and the tota'l

number of each found 
"

(4) The number of each organism in the sample was then

estimated and then the number of each .Entomostracân per eubie

meter was calculateci,

For example let up sìlppose that readrings of Clarke and

Bumpus Plankton samPler rúele 3

Ììeading o oo e o c oo o o e e o ê o o o o ôo. lro 6. oo e oo o o oo o o oo ô o 340.0

Reacìing ooooooeoooooosôo.ô o6 o 2nuooo oeooooo oôoo.." 3,BQæ

Ðlfference oo c o o øo. € oo o 6 o ô o o o ô. o o ¡ o. o o.o. c co o ó. o oo 40.0 urrits

Conversion factor oo o ô o...o o..4n00

TherefOre VolUme of vuater pASSing throUgkr Sam;oler o o . o ô o .

4O,O N. 4"OO = 160,0 l-1ters

Tota1 volume of sample nn'u"o(a) 6oooooooo.'oooo"r l00ro ccn

VOlUme Of Sample exA.mined. .".(b) oçoooosrorçooooôo 10.0 Ce*
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ff X is the number of any specles of Entomostracar present

in 10,0 ec.

Then 10 X is the number of the same Entomostracan present

1n LOO cc,, i,e. derived from 160 llters of lake \¡rater.

Then number of this orga-nism j-n I cü" Ít" = 10 X'L00Qfffi
It may be of interest to no'be that the Petri dish was

narked off into B equal segments (by etehing with hydrofluoric

acid), oub agaln by circular lines (sÍmilarly etehed) dividing

the dish into 40 parts,

The counting of the plankters vras done by placlng the Petri

clisiL contalning the neasured sample on the stage of a disseet*ng

microseope" It was found that the various species of Errtomos-

traca could be identified and courrted under magnlfications of

from 20 X to 30 X" As a routine check, howeverl and to el-iminate

the possibility of error in identifying the speciesr perma.nent

mou¡ts ïiere made of organisms f'rom each sample, and these l/ere

examined c¿.refully under higher ponvers o

The tabtes herewith incl-uded indicate the results obtained 
"

$tations at v¿hich plankton vras eollected are shown on a

map of Fieming lrake (Fig " 25) 
"

coPEPODi¡. 0t¡ IÌultrNG taKE

Episcbura lccr¿å!ËAå Forl¡es r l-BB2

This species shovi¡s tu¡o pea.ks in abundance, one late in

June (June 28th , 2Be3O+¡ and the other l-ate in July (,luty 26t|a1

3+1+78) " Langford (1938) notes that Etrjs-chUra la-c¡-tslqte shuns

surface lvaters in day_LlgltL when the temperature of these r¡¡aters
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rises aþoVp ?Qo. Ç" 0ït Jul-y zOthe vøith a surface temperature of

22"2?o C. at 4s45 p "m" only thirty-three individuals were found

per eubic meter" On the other handr oD JuJ-y 26t11? at 9s4O ponlo

¡rrith a surfa.ce temperature 20.00o Cu there l,vere 34?+78 specimens

of trUi_s-ghuæ lAgU-tt'f.}-q per cubic meter" These findings are in
agl:eement with Langfordts observations. Various investigators

have shol'¡n the movements of this specíes is du-e to a complex of

Í¿ìc-,,ors. It is interesting to compere the variation in nrrmbers

present in surface vrraters at the sane l-ocation at approximately

the same time of the evenings of July 26tyL, ano. July 29tn. Ihe

variatj-on 1¡r numbers on these tlvo occasions is apparently dUe

to a, change in the tenperature of the surfa.ce v¡ater, a drop in

temperature of 2.-130 Cu decreasing the numbers of EP¿ËShUr'-a¡ âs

a result of dolvnward migrationr o[ July 29t'yL1 to ]-ess than one-

tTrlrd the nuinber present on Jui-y 26tln"

Df ap!çmUg. gslile¡rdi- i'{arsh, 1893

The ;oresence of this Copepod, though occurring in only one

sa-mple is of great lnterest slnce it occurs typically in largert

deeper l-akes and 1s not characteristlc of small lakes such as

Heming Lake, It l,fas found in one bay norbheast of the doclc'

Diaplogug lnrni¡Urå tillieborg r 1BB9

It is interesting to note that this tstenothermal cold

watertr form is present throu.ghout the season in I{eming Lake "

It occurs in maximuÌn abundanee, holvevert d-uring June*
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Þi¿p:Þomus oresonensiË Liltjeborg, 1BB9

This species reaches its pea.k of abundance in lleining Lake

about the middl-e of June, The relatively large numbers present

on Oetol¡er 4th, v¡ould seem to indicate that a l-ate peak in at¡u¿r.-

dance also occtr.rs o

Er¿çycl-q-Þs aeili-g. Koche 1B3B

*{lthough founo only on tln¡o occasions the preseÌ1ce of this

Copepod in lieroing Lake is no-bed l'v-ith interest" The specimens

found on J.uly 26t11,. ï'/ere adult f emales bearing eggs " f t may

also be of interest to note that v€iro _Ê!grg!_us. lvas the f'orm of

this speeies fou-ncl on June 15th, while typical Euçyçlqp!. gggåq

was founcl on July 26tYL"

Cyeloirs þuc-Uqp.ide!:¿q v¿ì.ro !!p-Aas-i Forbesr 1BB2
@

TTie pea.k of abundance for this Gopepod oecuz'red June 4the

at the beginning oÍ the sampling" ft dide howeverl perslst

tlroughor.it the sLlmrner, anC vras recorcled as late as October 4th"

It nay be of interest that the peak in abundance of this species

corresponds i,rith or overlaps the perioa r¡'¡hen the eggs of !.fågg-

EgphAIUË ta.pevrorms are being released frorn the bodies of pike 
"

Thus tt:e coracidla which ha.tch frorn these eggs find an abundance

of their f irst intermediate host rerrililf available n

UISSS-eÆå9!-g ed.e{ l:orbes ? f891

This specles is generally ütore abund.ant during June shovring
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a Ðeák in the latter nart of the rnohth" ¿i.nother "oeek occu-rred

on July 26, 1948 but str,rd.y of this latter ¡reatrt r,rould eppe¿ìr to

indicate that this organism is probabl)' abundant belolv the sur-

face throug;hout the sea.son. 0rr JuJ-y 26th.j favoura,ble circurm-

stances for its ilresence at the surface inclucìeC- d-im light
(9e40 p.m.) and fairl-y high water temrrera.ture (2O"OOo C.).

Cyel op s rc ry]glj-g. f'o r rn _or q L+ se ang-ElåE and- Ëyçl-op¡;- ve rtlaliji
aile_ric¿qu-s

These tlvo organisms often occt-r.r together as might be

pected since they are considered to be forms of the same

Pea.lcs in abunclance occurrecl- on June 22nd, ancl Jufy 26tF,e

pectively" A" clarification of the taxonomic position of

forms is given by Yeatman (t9+a'1 
"

IiTgUBl.!.i

NaUp"Iii appear from these sam;olings to be somer,vhat more

abunda.nt at the surface in June than later in the seeson. ft is

probable that the cooler surfa.ce icaters occurring later in the

seasolf errpla.ineC. the ap¡:arent scarcity of these organisms "

It has been reported by Birge and Juday (1908) that üyql=g!.S

bicr¿¡gld_atus thenasi spends a period, extetrding even Llp to scv*

eral rnonths cluring the sLlrnmer, encystecl on the bottom" Deevey

(Lg+L) reports a. resting period in the Harpacticoidr copei:od

C_iiq!4_ogAnptus staphyli¡iqldes- Pearse, and no ctoubt a similar

resting period occllrs in other copepods as r,vell. A drop in

form

ex-

species "
res *

these



numbers of copepods, sllch âs

sllmmer, mey weJ-l be the resul_t

ancl there 'v¡ould naturally be a

Nauplii present follovuing u-pon

ation of reproCuctlve as vuell

Cti-\D0CiiF.å. 0F lIEhlIIùC tAlffi

S þ cry-stqlt:Lna MuJ-ler t L7B5

$ida _9._rIsl-gff:tniL r,v¿rs found only in th.¡-ree samolings of vuhich

only one r/as from open lvaters of the lake" The other tlvo loca*
tions in i,vhich it occurred ïvere frorn the soutir end of lieming

La.ke ano from a bay northeast of the dock, The dates on lvhlch

it was found ",jrere JuJ.y B, 25t ano. 26.

128

often occurs sudd.enly d_uring the

of such a period of encystment,

simila-r drop in the nurnber of
this phenomenon, due to the cess-

as other activity"

lJ i a-Þ h_a.no s_o r!g_þr a çIivur]il4 L i e vin, I I 48

Diaphar_rosgpa. þfggþ"zurllm ï,ias found in just over ha.lf the

sa.mples collectedL. Its numbers in surface l'raters varied consid-

era"bly probaì:ly as a. resul-t of vertidal- migra.tion. Its pea.k

a.mazingly enorigir occurrecl on October {tln.. at a time when the

surfaee 1,,¡aters of this northern la.ke v/ere at 5o C. Thls observ-

ation is not in agreement i,i¡ith the observe.iions of ir'agler (1937)

v'¡ho states that this sirecies is found in European lakes only in
the l,¡arner months.

4gl-qo,edium eibÞeqiugI Zacldach z IB55

äp,lgp_eji_q* A*"ÞSqi¡¿m is much ffIore a.bunda.nt in Ju-r:.e and.



t29

sholvs a ra.pid decrease in nu¡rbers 1n surfe.ee ¿ì.s the season ad-

val']cesç lts ;oe¿-rk is reached on iune 22n.d,, T'levertheless it con-

tinues throughou-t the perioci of investigation"

Da.phnia 1oÀ:giS,oi4a hyalina Leydig, 1860

Three forms of Daph+ig lggeis!åna hyal-ina (i"e, !ilIiger
gg1çA!-4., a.nd qelrdg!åç.) l'¡ere found. in He¡ring Lalce. The¡r -;¿ere

¡rresent in greatest abundanee in June and showed a decrease in
nunirers throughoui the season" It is extremely interesting to
note that the ephippial females of form gq.lgAte wlrich, Ì,'/ere

present in the colLection made on 0ctober +'birr, sho¡rved only the

slightest trace of the pointed crest r,vhich cha-racteyized this
form du.ring the earlier ;oelrt of the su-inmer o .A.s a result the

0etober specimens of form g!g.êt-+ approached very closely to
forrn ty¡lica. u Ä similar dec::ease in size of crest occurred in
vâ.r o n_e_nç!oËaq. Yet throu-ghou.t the sllrurer even the very young

da¡:hnids of these forrrrs had ty¡:ica.1 crests. The peeih in nu.i:rbers

for -bl:ese forins 'ul€t€ Ju-rre 7t'A, for form tyi:iea,

Íqq'4*rllej.l4p!_ ,

Coker and ¿iodlestone (1938) used Daph+iq l-onglspii1ê llfaH.åq
gels.g!-A to clemonstra.te the influence of temirera.ture on cyclorûor-

phosis . The5, founcl tkr¿rt the neonatae reared belol-¡ llog. â'e

rouhdhea.ded v¡hile those reared above :-SoCn ahvalys have poirrteiL,

so-ea.l-led lrs¡riketr heads. Under natur¿il conciitions at ileming

Lake (a-nd in other liianitoba.n lakes ) the au-thor f ourrcl that I et

the period when the lr¿iterbenperature r,l¡-as Ìrighest there r/ei?e

developecl long pointecl crests* Crest developinent lvas so great

:Is¡]eJ-5.lj]å*åe;'



a-s to inark läanitoban r"¿'ì.ces ¿.s ciistinct from al-l races of eqle?la

so far collected b;' J. l" Broolcs from .;,imerj-ca-n sou-rces o

The aurthorts observations confirm the resul-ts obtained exi:eri-

mentally by Colier a-nC.iiddlesionee but the cha.nge in the size of

the c::est resulting from lorvering ie¡nper¿iture is Ìnore reinark-

a-ble since crest size is grea.ter in ïrianitoba sireciinens at the

tine of n¿Lximum d.evelopment o
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Dqi:hni-a retqqç-Ulya Forbes, 1882
ffipule-E forrn retrQ-cgrya, iloltereck, L932)

Þapirqj-e retlp!-ì¿r¡y,g rrvas present throughout June ano JuJ-y,

L948, being fou¡d in a"11 the surfa.ce sai:nples ta.ken. Jt'¡ias also

present in the collection oÍ October 41 L948. Throu.ghout June

the erests, of those speci'nens collected, \i,/ere small, but during

JuJy large-crested speciilens fiere ;resent togeiher t¡ith the

sma.ller cre s b ed forms .

In a. surface col-lection taken Jul¡r 4', A94B oVeT one-'t,hird

(615OO of about 1/'OOO per crlc m") ïrere large-crested, v,ihile the

reinaincler ¡ad noder¿:te or sn¿-ll crests" It seems proi:a.irle, there-

fore, thatt large-eres'beiì. specilnens of Q" retrqsqçy-A were present

belolv the surf ace late in June. f n one "ãtf"ction, that of Jr.r.1y

26, L948, over tvuo-thircls of the specirnens takeü' in a. su-rface

sarnple V\iere large-crested. ¡{S a ru-l-e, howevef , nearly all Q.

ge!_fgçl¿ïyq taken v,,'ere sma.ll-erested.. 0n October 4? L94B there

vrrere a.bout 2rL2B specimens of Ð,. ggslS,gfyq per clr" flo a-nd

slightly over tvro per cent oí these had la,rge crests while the

remaind.er hrad small erests e
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iiTo speclnens of the uncrested forms Dairhniê relg*,UrVA v¿ìr.

þtçViç,çps Birge were found amongst any of the specimens examinecl

from these collectlons.

Daokuria retrocurva rves most abu¡-dant thro-urghout Jurre vrith

a pealc on June 25tin" The numbers deereased cr-rring the seasoilo

Tire -i-rreguJarities in numbers present in slrrface .'¡a.ters lvere

probably due to veriic¿r] migr:ltion as a resui-t of cha.trging concli-

tions of light or temirerature"
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Ceriodaphnia self-qUl-A-t3 Jurine , LBZO

terioda.nÌrnia reticulata v¡e-s found irr only five surfece
&-æ

sanples " It uas f erirly coninon on Ju-ly 14th, 1948 '

rSosmina 1oäg¡--f-pS-E#. l'ruiler ? LTB|

Bosgrlpa lqÂgffoqtqiÊ. occurreo in only f ive su-rf a.ce sanples 
"

It appeared to be relatj-vely rerre. fts greatest abu¡rd.ance vias

on Julre 4th.

l3o s n-ina coregoni-Lsnf; i sP lq? 
- 
Leyciig,-@f"¿ tgqåi-gpåæ auet; Birge)

l3osmiIra g. k¡rilllpi4q occi'rrred

samples. It l,Ias never a-iru¡rdant but

June,

Boqning cog.-espni ro.egåg-prn? oþll¿g}Tqstris sars, 1Bó1
TEo;mÏn.lfþÏffiq sE$j-a-u-ct ; 13irge )

,Bff"sILBÈg.!"cb.!trårgqjJigv¡astheinostcommonspeciesof

rB60

in nine ouJ of' seventeen

!va.s rather nore common during



this genus in l-Ieming Lake. Its ;oeak in abundance liras on June |th"
It sÌr-ol',¡ed å second smalJ-er peak on July 14th and appeared to be

aburd.ant eLga.in on 0c-bober 4th"

Àcrelæf us harir_Le BairC,, 183 t
iLc_I,g-tr2eg-l¿E Ìrarpag uva.s found. in only one surfa.ce planirton

sanple. The location from v,¡h1cir tiris sa.mple r,var-s collecied lvas

from among r¡veeds near the sirore at the souih enc.l of ileäning Lake

(ilig " 2B) 
"
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Chydqlus ÞÐþeeliçuå 1\+uJ-ler s L785

Clry{or]¿E êplraçïlc-Us oecurred throughou-i the season in sur-

face samples from lieming L¿rlce. Its peak in abundanee v'ie.s in mici-

July "

ChvCrorus si:haericus vâr e minor

Chy{qgg sghqqricus- vå.3 o

face sample from lleming Laþe,- 'r-

3a00 Þ.4ro

P.s,ll¡ohgings peillcutus Linne e L76L

Pq_ll¡phemus þeclic-!tl-Uå occurreiï in a su-rface sarnirle taken

on June l-Btht L948, In spiie of its innocent apire¿ìrance Bo_JJ,-

phe¡gg Ðeo.icuiqq 1s a- preclaceous species v¡hich seizes its prey

and tears it airart l'iith its hoolcecl mandibles"

ainor vra,s found in only one sur-

a sam,ole taken on June 22ndr at
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L_e_pt_qciele kindtLt Foclce, 1844

Lel:tqc1ora. kin{tll is a large ca.rnivorous sÐecieso ft r;vas

not coinmon in morning sa.mÐles e:rcept on dull da.yse bu-t often

present in l-ate afternoon and eveni-ng surf ace collections " Its
greatest abuncianee v/as on July 29tr- in a sainple taken at 9tL5 p.i1r"

SEX ai'{D ¿iG.,{ R.',TIOS Oti Ei'lTOi{OSTR¡rC¿r 0I¡ HÌt--,iIi\G L;ilr¿l

FR0iri COLIECTIOi\ïS iÀÁDE DURII'üG THlii SUiíllürì 0I¡ 1948

I'or each of the species of Enlp¡qqFü"Ê_cé found in liemii:g

Lake a tebuJ-ation v'¡as made of the percentage of specirnens of

females bearing eggs, femailes not bea::lng eggs, malesr and of

youngo }'or the -Cle.doç,gra e;ohippial females occurring late in

the slt¡tiner lr¡ere also included in the ta"bula.tion" For the Coi¡g:

to_odq the term yoì.lng is used to include only copepoilid stagesr and

not nauplli or netanauplii, The tabulation is C.one for each

species omitting only those of very infreciuent occurrenee '
Results of the tabula.tion uere es fol-lor'¿s ¿
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DI SÜUS$I OT\T

it sturdy of the -sex ancl age ratios of the Co¡reiroda of äeming

L,ake shov¡s the.t reprod.uction in most species is going on a.c'Lively

ti:roughout the spring? suitìiner ¿:nCi autumn seasoils. This is evi-

clenced by ihre constantly large percentage of young forms occur-

ring throughout the period i-rrrder investigation. The cirop both

in absol-ute numbers anci in lrercentage of you-ng íorärs in the

la.tter part of the period. is a generel indication of a drop in

reproductlve aetivity. i\evertheless, there afr;oeers to be both

a.n ea.rly spring and a late fall- neatrr in the reproductive activity

of certain species, such a,s Ði.Ap-Lo,mEF- oqeg-one-Þiå"

Tn assessing conditlons in lierning Lake -,¡r'hicir- influence

reprocluctive activit;r consicter¿rtion rnu-st be glven to its far-

nori;iierly position (5+o 53t N" Lat.) t¡hich meens that the laÞ'e

is not normally free of ice before iriay 2Oz ano. that the r,'¿¿Lters

remain Euite cool v¡ell into June. ¡ifter the rniddle of June

this shallow lake ri¿irns rairidly through June and into July'

There is no evldence of a thermocline and ll¡a.rming proceeds

repicily to the bottom, ¡ifter the micÌüle of' July gra.dual cool-

ing takes place, and by the end of Septemirer or ea.rly October

the i'all overturn has taken p1ace, and the u¡aters have cooled

to 4o ü " Àt the end of Octoi¡er ice covei: is likely to form

and r',rinter conditions prevall o
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Ðaphnla longlspina var. hyallna form galeata
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\o o

P
er

ce
nt

ag
e

of
 o

th
er

F
em

al
es

P
er

ce
nt

ag
e 

of

M
aI

es

P
er

ce
nt

ag
e 

of

Y
ou

-n
g



E
d o tr
!

E
'

F
r. H
IF

r-
,IB

 H
ol

o\
n

þl
(ì

o
gc

 
lE

Å
l

r-
r.

 ll
d

r-
r 

!Þ
o (n rf t-

t
}J

.
U

,

r¿
 

H
 

ts
 

H
 

\J
¡ 

p 
\J

l 
H

 
s-

 
p 

p 
(,

 
fD

 
f 

f\)
 

fO
 

H
 

fJ
aa

êa
| ,.o

.o
*r

o*

D
A

T
E

Ð
 n

) 
P

 l-
ld

 \
or

j 
\o

 p
 l

Jr
d 

F
U

 \
o,

ij 
o\

õ 
\J

lõ
 \

o 
lìJ

 
H

 
f-

 
p 

F
¡¡

d 
tu

lC
 (

,
E

oE
; 

F
rË

-t
r-

E
¿

 
E

F
É

N
)ã

n)
B

t¡
lE

O
' 

ur
' 

?.
'r,

å 
Õ

; 
u:

J 
rn

å 
o;

O
i 

r.
¡;

 
O

; 
O

; 
C

)ó
 O

É
O

E
r¡

:ã
r¡

F
 

O
5O

É
 

O
; 

O
; 

O
.-

9 
O

 
' 

ô 
O

' 
O

' 
C

to
 

O
c 

O
T

T
M

E

H
P

n)
H

n)
H

F
nJ

n)
O

\.-
1 

O
--

ln
)-

¡\
O

O
O

O
\-

JO
--

llù
-l-

lO
F

O
\-

*l
O

-l1
r)

--
l-l

O
F

T
M

4P
E

R
A

T
U

R
E

D
eg

re
es

C
en

tig
ra

d-
e

P
er

ce
nt

ag
e

of
E

ph
ip

pi
al

E
ì^

-ô
 1

 ^
 -

H o c)

P
er

ce
nt

ag
e 

of
E

gg
 b

ea
rin

g
F

em
al

es

H o o
H

H
H

Õ
oo

oo
Õ

P
er

ce
nt

ag
e

of
 o

th
er

F
em

al
es

P
er

ce
nt

ag
e 

of

M
al

es

P
er

ce
nt

ag
e 

o

f6
un

g



td o (t
¡ F
.

k p a) ' 
lc

:
ol

F
"lË

H
F

 
lO

 
Þ

'1
ol

c)
ü-

Þ
 l

tr
r

cf
a 

lld
t.,

. 
lÞ

a E H
.

0,

H
 

|.J
 

¡¿
 

P
 

\.r
I 

P
 

\'I
 

P
 

F
 

H
 

F
.J

 
I! 

N
f, 

P
 

f\J
 

fìJ
 

H
 

P
aø

t4
.ê

LO
C

A
T

IO
N

I

rÙ
Ð

n)
n)

P
H

N
)I

U
n)

H
F

ç-
 

F
J 

\O
 

a¡
 

\n
 

c)
 

O
\ 

+
- 

æ
 

O
\ 

F
 

æ
 

\n
 

Þ
 

æ
 

\n
 

-l 
F

D
A

T
E

ld
 r

u 
tr

, 
r-

6 
\o

d 
\o

 p
 H

rd
 

aF
-r

d 
\o

Ð
 

o\
rd

 \
¡r

d 
\o

 
n)

 
H

 
H

 
F

 
¡J

¡d
 f

D
rc

 (
,

o 
F

J.
 

.; 
ÍU

t. 
"-

"-
. 

t 
t..

. 
È

d.
 

F
oH

pr
F

,r
C

Lf
rg

rf
J0

¡r
'.

F
oË

;7
t-

É
-t

r-
B

:-
Ê

rB
nJ

ãr
ùÊ

t4
gQ

:_
q)

"_
. 

. 
F

Q
E

Q
;-

õ:
-c

.r
t(

¡r
 

o:
- 

or
rn

; 
o;

 
o;

 
o;

 
Õ

E
 o

Ë
ur

S
(¡

rF
 

oã
()

Ê
 

()
; 

o;
 

o
O

 
O

 
O

. 
O

- 
C

r.
 

O
ó 

O
T

Ih
G

H
H

fD
H

R
)H

F
n)

T
\)

O
\-

-lO
--

ln
)-

l\O
O

()
O

\-
-J

O
--

lfi
)-

-J
-lO

F
O

\-
"J

.O
-lN

)-
{.

-lO
+

-

T
E

V
IP

E
R

A
T

U
R

E
D

eg
re

es
C

en
tig

ra
de

P
er

ce
nt

ag
e

of
E

pb
ip

pi
al

E
r^

-^
 

1 
^ 

^

\J
T o

H o o

P
er

ce
nt

ag
e 

of
E

gg
 b

ea
rin

g
F

em
¡ 
le

s

F
\J

l 
o

()
o

H
ts

H
os

oo
oñ

oo
P

er
ce

nt
ag

e
of

 o
th

er
F

em
al

es

P
er

ce
at

ag
e 

of

M
al

es

H o O
F o o

\tt (,
P

er
ce

nt
ag

e 
of

f6
un

g



td o tfi È
f j¿ ts
J 0) ' 

lc
)

ôl
F 'lE

,-
ts

 
lO

 
\-

tr

' 
¡ß

 r
\'

ol
H

ci
 

lÞ
c+ LJ tr

¡ Þ Þ
J o v, (+ r-
t F (r
!

ts
 

H
 

H
 

P
 

\¡
 

P
 

\' 
ts

 
F

 
H

 
P

 
(' 

n)
 

H
 

nJ
 

fU
 

H
 

H
,a

oÞ
c{

cr
oç

:F
=

ç
cf

 
(}

¡ 
=

 
=

 
: 

=
 

: 
=

 
:. 

H
 

: 
=

 
: 

=
 

: 
lJ

n)
n)

n)
T

U
P

H
ñ)

T
U

ID
H

IJ
+

- 
p 

\O
 

O
\ 

\¡
 

O
 

O
\ 

F
 

@
 

(}
\ 

+
- 

@
 

\n
 

fi)
 

æ
 

\¡
 

-ì
 

F

hd
 n

) 
!D

 p
rd

 
\o

td
 

\o
 s

r 
H

rc
 

+
-r

ìd
 \

or
d 

o\
t(

J 
\n

õ 
\o

 
n)

 
H

 
H

 
P

 
H

¡d
 

N
)ld

 u
r

t 
t'J

'
F

 o
F

 
; 

Ë
 r

.,Ê
 1

È
-E

 ;-
 É

 r
c-

F
 lu

É
 r

uB
w

g 
c)

",
Ll

r1
.

¡ 
O

; 
u¡

; 
in

; 
cl

:' 
c¡

; 
\¡

; 
O

; 
c¡

; 
O

¡ 
O

F
 

O
É

ur
 

É
ur

F
 

O
É

 O
É

 
O

. 
O

. 
O

" 
" 

o.
 

o.
 

o.
 

o.
 

o
H

H
n)

H
n)

?H
lU

Iü
o\

-lo
-1

 
¡J

-J
\o

oo
O

ì-
tO

-lf
i)a

l-l
O

F
O

\-
*1

 
O

-*
l|.

\]l
=

l-l
c'

+
-

T
IM

E

T
E

M
P

E
R

A
T

I]R
E

D
eg

re
es

C
en

tig
ra

d.
e

P
er

ce
nt

ag
e

of
E

ph
ip

pi
al

LO
C

A
T

IO
N

D
A

T
E

F ()
\tt

o\
@

\¡
O

\
oo

oo
cñ

N
ts

H
fU

f\)
O

\O
\O

C
)

\¡
o{

Þ
oo

O
\ 

\ì
C

¡J
 

\J
I

P
er

ce
nt

ag
e 

of
E

gg
 b

ea
rin

g
F

em
a.

le
s

\J
T

èF
H

(,
c}

()
f\)

\t,
(,

 
f\)

 
\J

t 
\¡

 
(j,

 
H

(r
\J

lc
)c

)U
j+

P
er

ce
at

ag
e

of
 o

th
er

F
em

al
es

;
P

er
ce

nt
ag

e

M
aI

es

fu t\)
N

H
\r

t 
o

æ
Þ

P
er

ce
nt

ag
e 

of

Y
ou

ng



Þ o F
J o 'ìd
 

¡Õ
o 

lF
l

i¡B
 

L
3l

H
 b

H
tp

ìõ ß
t o

H
 

H
 

H
 

H
 

\¡
 

P
 

\¡
 

F
 

F
 

H
 

P
 

(' 
n)

 
ts

 
nJ

 
fD

 
H

 
t-

l
LO

C
A

T
IO

N

oÞ
c-

lc
{

()
ç=

Ê
=

F
a6

:=
:::

=
=

H
:=

=
=

:Þ

n)
f\)

n)
ÍU

P
H

|\)
fu

n)
tJ

lj
+

- 
H

 
\O

 
õ 

t¡
 

()
 

i}\
 

.tr
- 

@
 

O
\ 

F
 

@
 

\r
t 

n)
 

æ
 

\n
 

-{
 

F

D
A

T
E

rd
 Ð

 !
D

 f-
Jr

d 
\o

'ì3
 \

o 
çÛ

 F
lrd

 
F

rd
 

\o
rd

 
o\

tr
d 

\n
nd

 \
o 

n)
, 

/ 
H

 
P

 
H

rr
d 

fD
Ìc

 u
)

. 
F

r.
 

. 
; 

n)
..'

E
oË

l 
Ê

¡-
Ê

.F
-E

å-
É

.r
Ê

¡¡
Ë

n¡
E

tþ
ãO

-.
t¡

¡j-
i 

. 
Ë

oE
Q

r 
ór

 
u¡

ti-
nl

 
oi

- 
ot

r.
¡:

- 
õt

 
õ;

 
c)

; 
Õ

É
 o

É
qJ

 É
qJ

E
 a

F
 Q

É
 ç

t"
 

o-
 

O
-O

 
- 

O
 

i 
o 

O
. 

O
. 

C
t' 

O
. 

O
T

nv
lE

P
F

nJ
H

n)
P

fn
)n

)
O

\-
-1

 
O

--
lrù

-l\
O

O
O

O
\-

lO
--

ltt
)-

l-{
O

F
O

\ 
-.

¡ 
O

 
--

.1
 

lr)
 

-'.
1 

-{
 

O
 

+
-

T
E

M
P

E
R

A
T

U
R

E
D

eg
re

es
C

en
tig

ra
de

P
er

ce
nt

ag
e

of
E

ph
ì-

pp
ia

I
D

^-
^ 

'l 
^ 

^

\tt O

P
er

ce
nt

ag
e 

of
E

gg
 b

ea
rin

g
F

em
e.

|s
g

\tl o
P

er
ce

nt
ag

e
of

 o
th

er
F

em
al

es

P
er

ce
nt

ag
e 

of

M
al

es

P
er

ce
nt

ag
e 

of

Y
ou

.n
g



L54

CT.ADOCERA

Chydorus sphaeri.eus

zoH
E{

C)o
tsl

Þ¡
E:t

É

l.

I.

2.

2,

l.

2,

?

I.

l.

4.

t.

TO

5,

r.

1"

t.

10

June 4

"7
. ll I rn t)

"rB
ll 

^^

ll tqr)

"28
Juty )+

,6

:Ît B

" rl+

t' L6

t' 20

t' 25

"26
"29

Aug. I

Oct. 4

trtú o.)5d
Èt ÍJ< (/) È{
Êd0)h0H o.-{
ê4 ktrE b0Ë
84()(l)ETêL)

HH
H

3.o0 
]Þ.û. i

2.oo 
I

Þ.In. I

rr.o0 I

r.r. 
Irr.00 |

a.n. I

3.00 
|p.n. 
I

rr.30 I

a.m. I

11.30 I

u.*. I

2,30 I

p"m, 
I

9.oo 
I

P.mc I

5.30 I

D.m. I

a.eo i

p.m. 
I

9,20 
Ip.m" 
I

4.45 
Ip.rûn 
I

t2.00 I

a "rn. I

9.40 I

p.rtr. I-9,t5 
I

p.m. 
I

u. 3ol
a.m. I

2.OO I

p.m" I-l

i
I

I
I
{

(l)
Þ0 rl(
d d(
'!J 'r{ rI È(
Oq-r ÊtO O.r'{ th .qÊOA¡A{t4

q{
o
a)b0
h0Éd '-l{¡È{uddo(l) ()r'{
o.o d¡{ Êlo uoa)
F{ Þ0 EÊt

Èt

o
b!
d${.tr (l)
dS ro
o .tr ()
O Or-{
trdocH g
Ê{Oo)

f¡r

6Z

100

7L

q-r

o
bo
(üúl
PO
ÉÊlodpã
H
c)
Ê{

H
o
o
b0
dPb0dÉci5
OOfuH
OJ

Ê{

33

20.44

20"00

L9.77

L7,77

¿¿.¿¿

L7 ,77

20.00

L7 .77

L6.66

29

r00

100

2'
57

75

L4

100

33

25

57

5o

L7

42

37

L7

100

29

57

8o

L4

lo
33

26

33

2A

29



ts
 

F
 

H
 

t-
J 

\J
I 

? 
\N

 
H

 
F

 
H

 
P

 
(' 

n)
 

F
 

n)
 

T
D

 
H

 
F

LO
C

A
T

IO
N

n)
n)

Ð
IÐ

F
ts

n)
fU

[U
H

P
+

- 
P

 
\O

 
0\

 
\'l

 
O

 
C

t\ 
+

- 
æ

 
O

\ 
F

 
æ

.\¡
 

n)
 

æ
 

\tl
 

-l 
F

D
A

T
E

d 
n)

 s
 

fJ
id

 
\o

qc
 \

o 
çr

 ts
ú 

+
-F

d 
\o

rd
 

o\
hd

 \
r¡

õ 
\o

 
n)

 
fJ

 
p 

F
J 

F
J¡

d 
n)

rj 
u)

. 
H

. 
tù

.. 
' 

" 
rC

. 
S

¡H
gl

r-
d(

rp
fJ

Ê
rF

J.
E

O
F

. 
É

l.,
.,Ë

.tr
.F

. 
Ë

F
É

nJ
ãr

\)
B

LÐ
5O

. 
(J

J.
.. 

Ê
O

F
O

¿
 O

; 
L¡

r;
 

u;
 

O
; 

O
; 

\¡
; 

c'
; 

O
; 

C
)¡

 
O

F
 

O
Ë

Lt
.)

 
F

tÐ
Ë

 
C

)S
 O

F
 

c,
. 

c'
; 

c,
__

 
o 

o 
o.

 
o.

 
o.

 
oó

 
o

T
]M

E

F
C

n)
H

n)
H

H
n)

n)
O

\ 
--

l 
O

 
--

l 
lìJ

 
-l 

\O
 

O
 

()
C

l\-
-]

 
O

-l[
tJ

-t
-lO

+
-

O
\-

lO
--

ln
)-

-l.
-l(

)+
-

T
M

4P
E

A
A

T
U

R
E

D
eg

re
es

C
en

tig
ra

d-
e

P
er

ce
nt

ag
e

of
E

ph
ip

pi
al

\tl o
\J

I
O

P
er

ce
nt

ag
e 

of
E

gg
 b

ea
rin

g
F

em
e.

le
s

(t (,
\J

t o
P

er
ce

nt
ag

e
of

 o
th

er
F

em
al

es

P
er

ce
nt

ag
e 

of

M
aI

es

H ñ
P

er
ce

nt
ag

e 
o

Y
ou

ng

c) P p, o F
J É Ú
J u rõ
 

lc
)

iy
 

lr-
iu

 
lÞ

ol
ur

J
ä1

3 
:3

o 
ltr

l
ãt

H
0, l-J o F P

. Þ o F
J



rt o ts q< 'd t) o E
 

lc
)

i 
lr{

rn
 l

Þ Iu
 

rJ

E
IË

 H
l-.

 
lfú

ol
Þ

É ts É út

F
 

H
 

ts
 

H
 

\¡
 

P
 

vI
 

H
 

.tr
' 

P
 

F
 

(Á
) 

IìJ
 

F
 

n 
T

Ð
 

H
 

F
aa

LO
C

A
T

IO
N

C
{

Þ (D

n)
n)

n)
IÙ

P
F

n 
T

U
I\)

I-
JP

D
A

T
E

rd
 n

J 
p 

H
rd

 \
O

d 
\O

 S
l r

-,
rd

 +
-id

 \
O

ìd
 

O
\r

C
 \

Jl
rd

 \
O

 
n)

 
t..

., 
H

 
p 

ts
rd

 
n)

rC
 u

)
. 

, 
. 

¡:
i. 

. 
. 

a 
fÙ

l..
 

. 
.'i

J.
 

pH
P

F
Jt

jd
 

(r
p 

P
0¡

 
t-

...
 

:..
Ê

^t
rf

 
; 

gr
Ê

-t
r-

E
. 

Ê
1t

r-
.E

n)
Ë

n)
É

L4
E

O
. 

(¡
.. 

S
O

F
C

)
; 

Õ
; 

ç¡
.¡

; 
(¡

i 
O

t 
c¡

; 
\¡

l; 
O

; 
O

; 
O

; 
O

F
 

O
Ê

ur
 

Ë
L¡

rF
 

O
ã 

O
F

 
o.

 
O

. 
O

o.
 

o.
 

o.
 

o.
 

o
o_

_ 
o

T
]M

E

tJ
H

nJ
P

n)
P

H
fÐ

n)
O

\-
1 

O
--

lN
-l\

O
O

O
o\ o\

 
-l 

o 
--

l 
ñ:

) 
--

*l
 -

l 
o 

+
-

T
E

V
IP

E
R

A
T

U
B

E
D

eg
re

es
C

en
tig

ra
d"

e

P
er

ce
nt

ag
e

of
E

ph
ip

pi
al

tr
^*

^ 
1 

^ 
^

P
er

ce
nt

ag
e 

of
E

gg
 b

ea
rin

g
F

em
a.

le
s

ts o o

P
er

ce
nt

ag
e

of
 o

th
er

F
em

al
es

P
er

ce
nt

ag
e 

of

M
aI

es

P
er

ce
nt

ag
e 

of

Y
ou

ng



r o r(
J ef o 

lc
)

o,
 

lF
3l

B
 '-

0'
13

 s
H

 
lre

E
IH

ff, c+ p P
.

ts
 

F
 

H
 

H
 

\'l
 

P
 

\¡
 

F
 

F
 

P
 

P
 

çÐ
 

n)
 

F
 

n)
 

fiJ
 

F
J 

fJ
,c

LO
C

A
T

T
O

N

nJ
n)

n)
n)

F
P

nJ
D

JT
U

P
H

+
- 

P
 

\O
 

O
\ 

\tr
 

O
 

O
\ 

+
- 

@
 

(}
\ 

.tr
- 

æ
 

\¡
 

|t)
 

@
 

\¡
 

-.
1 

+
-

oÞ oç cf
 

(F
l

D
A

T
E

rc
 t

ù 
p 

f-
d 

\o
E

 \
o 

sr
 t:

rc
 

+
-r

d 
\o

rd
 o

\r
d 

\¡
id

 
\o

 
IÙ

 
l-J

 _
_ 
H

 
rJ

 -
- 

P
õ 

n)
rlj

 (
,

. 
H

. 
¡ 

i 
fìJ

. 
¡.

 
.lC

. 
P

)H
P

JH
rd

La
Jp

ts
gt

t-
-,

.
g 

oE
 

i 
g 

r-
-,

8-
F

-5
:-

 
É

 r
ã 

N
)E

 r
ùÊ

 (
rE

 
O

t 
u¡

.. 
i 

- 
F

 o
F

 
O

å 
Õ

¿
 u

_¡
: 

(n
; 

O
¡ 

c}
i,r

-n
; 

O
; 

O
; 

O
; 

O
E

O
F

LÂ
)ã

uJ
Ë

 
O

5c
)É

c)
. 

cl
. 

c)
c¡

 
o 

o.
 

o.
 

o.
 

o.
 

o
T

]M
E

P
P

Ð
H

n)
H

H
lD

nJ
O

\ 
--

1 
O

 
--

l 
lìJ

 
-J

 
\O

 
()

 
()

O
\-

-lO
-J

n)
--

l-ì
O

.F
-

O
\ 

-.
1 

O
 

--
l 

lt)
 

--
l 

-l 
O

 
+

-

T
U

vI
P

E
F

A
rir

n¡
D

eg
re

es
C

en
tig

ra
d.

e

P
er

ce
nt

ag
e

of
E

ph
ip

pi
al

E
r^

*^
't 

^^

ts \o
P

er
ce

nt
ag

e 
of

E
gg

 b
ea

rin
g

F
em

a 
le

s

ts
F

oo oo
F o C

)

H O o
ts o O

F o 
\r

t 
(,

 
o\

oo
(r

{
P

er
ce

nt
ag

e
of

 o
th

er
F

em
al

es

P
er

ce
nt

ag
e 

of

M
al

es

\r
t 

Þ
 

(,
oæ

(t
P

er
ce

nt
ag

e 
of

Jç
un

g



158

DISCUSSTOi\T

From a stucly of the sex anil. age ra,tios of these Cl¿idocera

several conclusions are strongly suggested;

(]) Low temr:erature seeils to be a decideo. factor in.¡rroclucing

the ephip;oia1 condition v,¡hich is first noted in severa.l species

of the Clado¡çge in specimens from the collection made ofl rrllgilst

l-, 1948e bu-t';r¡Ìrich is much more rnarkedly present in specimens

from the collection na.de on October +j L948. This statement

applles particularly to the several- spe.cies, varieties and forms

of Dair-hnia "

(2) In a fer,v species the preserrce of males is observed l-ate

in the seâson, i,vhich suggests their oft-repeated importance in
fertilizlng the v'¡inter eggs of the feníales. fn other species

mal-e are either absent or present 1n negligible numbers at the

surf ace.

(3) In LeoSodora hin:LbÍl young and egg-bearing females iríere

founcl late in the see.son, vrhile in sever"¿rl species, nota.bly

BcÞmiqa. gþtus_irystfig. a.nc1 ÇþLdos_qg si:haericj¿ge egg-bearing fema-les

ancl young ïrere coi-rst¿rntly present indieating that reprociuctive

cyeles follor,ved. one another at short interva.ls throughout the

sprlng, sllmner and autuüli':'.

Loril, tem;oerature is su-ggested as the proba.ble cau.se of ''uhe

reducticn in the size of the crests observeci in specime¡rs of

Depimlg ret-rgcurva., and in specinens of Daphnia lgAlg.Li4q vê.rs

hy+l_iqe. forms m-e¡clgtae anci g.{.e-etq, collected on Octobe:r 4i 1948"

It appears signlficant that large-crested. specimens of Þ. get-Ig-

ci4ç-va l¡vere present a.t the surfa.ce äuring Julyr and even: oE
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oceasion, egceeded in nunbers the small-crested specimens o A

rise in water teinoerature appeared to be the chief factor influen-
cing the production of the larger crest, and a d.rop in wa-ter

tempera"ture anireareC to cå.Lr.se a reversion to the small-crested

more t;rpical (i" ê. for n¡ianitoba) form. The sm¿rll percentage

of large-crested Dapbni_ø r.etq,ocqrva found in the collection of

Octol¡er 4e L94Br are held to constitute the survivors of this
groLlp from among the July specimens, The oossibility that tu-r-

bulence is an accessoryr or everl a major f¿icior in the production

of the large-crested condition cannot ire ruled oui, slnce Broolcs

(L9+77 has demonstratec'1. the importance of this fa.ctor experi-

mente.lly "
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ïüRTlii¡lR STUÐIES OF LIi;tIilETIC COP}!POD,4. "rJriD CLJ'IDOCtrRA

OF ä,¡iÆi\G IÁIíE

Ðuring tviay a.ncl June s L949, collections of surface plankton

Ì'üere again made at Ïleming La¡e, l-11 sarnples vere taken at station

l- (Fig " 2T), about 200 yards off the dock in the e¿ì"mil narrons area?

anC between 6å p.m, e.ndi 9e30 ir ono on the cla.tes irrdic¿rted. Both

vertical anct horizontal saruples ,,iêTe taken at the same l-ocation

June 17, l-9t 2L, ano 252 L9+9, In oräer to folloi'¡ the sea-sonal

cileinges in abu-ndance of these ;olanktonts it '1,¡as felt clesira,ble

to secure vinter samcles. This uas made possible by Drn K. Ii*

Ðoan, v.;ho hj-mself toolc a vertical samole through tlie ice on Dec-

erober 4.2 L9+9, anit secu-red. the services of a- t::apOer, sole 1nhabl*

tant of this northerri out:cost during the l¡interr to tak"e vertic¿il

samples in Januar;r, I'ebruary, ilpril and ü':iays L9lO"

F.esults of the surf¿r.ce sanolings a-re t¿ibulatecl in Tabl-es ÏÏ:1.

and IV: l¡hile resui¡s of vertic¿"l sat,i'cll'-ngs a.re shown in lables V

anc Vf * The numbers sho$.'n in the taþles 1¡rciicate numbers of e¿rch

oï"genism per eubic neter " Station I at r,vhich tiris series of

i:lanlcton collections r¡rere mad.e is shorvn on the må.il of lTeurinË{ La,ke

(Fis " 25) ,

üt¡i'IilRI;üS Áüll iji¡iTHODS

These collections tiere niader âs irr 1948, by the use of a.

Cl-¿,r'-Lr.e anc i3unpus i:lanltton s6,lnpler.

The sa.me procecì,ures trere fol-lolved as for tlie 1p48 sarnples in

killingr Þreserving and. counting of plarnkters. The tota.l settled
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volu.me of t,he pleLnÞ,ton irresent in each sa.r,r;ole viits Ctetermineci in

cubic centiineters, a.nd fror¿ this äetermina.tion the volurne of

planirton present .Ðer cublc rneter ïa-s estirna.ted"



Table IfI" IU[''EEFË PER ryBTC ltll.gÏR_fl{ FUP.3ACE_ COI,LEÇ.TIO_]SS 0_I' cOSIPgpA OI'_HEÐ{I}iIG LirtiE_*}g&9.

¡{
o.rlçÐoc)
a)

Orl
H,-{.rl O
HO

É
o.rlql4J

oc)
C)o¡

.{J r{doâc¡

oü
Fl

-p
LU.
lr c)
o
P1 o

Ë ö,1Oa)
E-tÊ

(dúl
h .Ël

"d +r
c) {r)u5
.rl c)
Ê¡ (d
F{ r{

d.d
Ê{ c0

5d
"qood
01 d
.r.l Þ
P{ c)
FtÉ

t.i
û ¡ ülul5 I 5dËs I ËHÐ-p I +: oqã I e,[ocuçl I cúC).-l .rl i .rl ÊraË I ao

¿r2

É
(,J

c)
.¡{

Ú0futâ.¡ o¡
P{-J d
o6JcC
-ld o

OÈFI
Þ>d d

a)q
o-{
C)
Þt
C)

OHuldo.d

a ,ri
.J U)
+rd
ûJË
dõ

ú1..{ sÊÈËom
-j5 &
oC)Fr
H."l cd

t{
C)
d

c)

.rl
Þ{

u
..{
-l
c'l

q)

Ít\
È
o.l
C)
Þ.()

u97332tn,



T
im

e 
p 

om
,

+
" F O \o

D
at

e 
of

C
ol

-le
ct

Ío
n

H rO \tr \o

T
em

p 
"

D
eg

. 
C

"

Le
pt

od
or

a
ki

nd
ti.

å

H
ol

op
ed

iu
r:

ei
bb

er
iu

il

Ê Ê
) o' F o H ) o

D
ia

ph
an

os
om

a

D
ap

hn
ia

 p
ul

ex
fo

rm
 r

et
ro

cu
ïv

a

tã lË lrs F flH lÞ
r

t8 IE fo t I 
l=

)

IE ¡ 
t"

J

åÐ Ír
¡ \z lrn lË IF lfi t.t lo Itr fu lä ll-
l

IH I(
f lz lc
rj 'O hd c) tr !b b () a bd fr t* O

D
ap

hn
ia

lo
ng

i 
sp

ín
a

hy
al

in
a 

ga
le

a-
ta

D
al

¡h
ni

a
lo

ng
is

pi
na

hy
al

in
a 

ty
pi

ca

D
ap

hn
ia

lo
ng

i -
sp

in
a

Ð
ap

hn
ia

hy
al

Ín
a

Ð
ap

hn
Ía

 lo
ng

is
pi

.n
a

hy
al

in
a 

br
ev

io
ra

lo
ng

;i 
sp

in
a

lo
ng

io
ra

C
hy

d.
or

us
sp

ha
er

íc
us

B
og

ni
na

 c
"1

"
ob

tu
si

ro
 s

tr
i 

s

Io
ng

i s
pí

B
o 

m
in

a
lo

ng
ír

o 
st

ri 
s

E
E H H 2



F
ì ä F o f IE ÍË lr¡ tH lF
,

tr
. Í3 ItÐ iH tc
)

[=
,

lu tii lh
n

Itú fr V
,

[< ¡H [Ë lc
:

lr. lH 1.
,

lo Its lL
! tL
'

f 
¡=

l
lc

)
lF

l
I 
l-l IO I 
r-

r

Ito lr-
4 lo IO lru lh
n

th
ú t3 lÞ lo ¡Þ I IE !H
{

IE lç
)

IF lb
=

IF
.,

þ Ir l.O lL ño ['L K
o

h-
n lo

T
im

e 
of

C
ol

le
ct

io
n

D
at

e 
of

C
ol

].e
ct

io
n

hJ H

o'
'\

lF
-

\¡
l

\o \¡
J C
)

T
em

pe
ra

tu
re

Ð
eg

" 
C

"

H \] H +
\ \o

\o \, O

ts \o --
4 H .{
* \o

N
au

pl
ÍÍ 

an
d

M
et

an
au

pl
ii

\O \.L
) O

¡\
) P H ,Ë
* \o

F O

H s"
, F €*

¡\
) \lr H {3
.

\Ð

H O C
)

E
tr

lis
ch

ur
a

ne
va

d.
en

si
.s

H \¡ o.

H O O

+
- H H & \o

H () o

H O
.

H \tr O

H o ¡\
)

P o O

H \tr H H \¡ O

E
pi

 s
ci

ru
ra

la
cu

st
ri 

s

H -.
1

0 cs

H O

H H \¡ O

H H \n o

LÙ u.
r 
$*

\r
)v ()
\

z td a

üË pE H ts
Þ

od *I
l

d
cl

- 
o

or
l

cf
 

¡'t
'

P
È o

d
Þ

H
dß

)
!tc

)
ct

 p
f

rD
O

H
ct Lî

rd (D
H

"
I-

J 
Þ Ê

,
öF

.
Ë

o
o0

l
H

'. i5
 c

Î
o(

D û
H

. iJ
 Ç

l-

ct
 (D

H O
H Ê

r
tn

 c
l-

gH
"

H
o s È

1 
()

()
 l

-b
o

cf
0l

 i:
t

go P K
JÞ H
d

cù
 i

3 d
oo oH H IJ

U
oo o 

l-J
c.

l oc
)

Ë
),

 É o

A
rË

çi
e

el
- 

lJ
.

tfÞ C
D

cl
-

uF rq
o

tr
5 o4

(D

-l-
 l

-t
!r

..+ E
 F

¿
"

oo
P

D
ia

pt
om

us
m

in
ut

us

\¡

H --
J g)
v

¡\
) ()

N
)ñ

vþ h)
o

¡\
) 

\-
n

,F
.. 
-

H \o \o o.
\o fù

o\ O

D
ia

pt
om

us
or

eg
on

en
si

 s

\, \{
3 {- F

H S
-^

+
*

_:
ì

o\
u.

¡

o'
\ { N
)

t\) -J æ

C
yc

1-
op

 s
ve

rn
al

i s
br

ev
i s

pi
no

 s
us

-h
-

þ. {

^{
ê

O
"\

ts
vQ ts

*
{ N

)

O o

¡\
) 

\J
r

oc

sP
"

\o ¡\
)

O
.

ç1
-,

5
o oo

N
)

Q
a c)
v

O ¿
\)

F O O
\

¡\
)

!-
Jv \) oo

C
yc

lo
p 

s
ve

rn
al

is
a]

tr
er

i 
ca

nu
s

M
{ O

\O
a

O
^J

\O
 \¡

\tr h)
^

€\
)

O
.

+
\

l\{
es

o 
cy

cl
op

 s
ed

.a
x

o.
H

()
.¡

¿

ts ¡J

\O
o

O
-J

\O
 \¡

ró _\
]

oo

C
ye

lo
p 

s
bi

 c
us

pi
d.

at
us

va
r"

 th
om

as
i

\o
â* \o

t\) -,
1 co

e 
t\)

C
Q

v
N

) O

\o

\o

F \J
l

¡\
) 
ñ

e 
¡\

)
{v \o O

.

\^
)

H co

ô* \o

ts o"
.{

*

o?
.

Q
r*

cN
v

{

\,J O C
) 
r¡

t
¡\

) 
v

S
*

N H

-{
ê

bN
)

-J
*

cê #*

u) þN
)

\tt
 o

o(
}.

#
tr

\t

¡\
) tU
 ¡

\)

4-
.

t¡
97

o\ ft. \o
O

.
\r

) O
r

H O F \¡
J

@ N
)

u)

H ts ¡\
) O
.

co \¡
r

O
t

.F
"

\J
J

\r
J

O
'

(}
\

$\



Ë
,

C
Ð d H o d 1,
"{

12
,

!H IH ls Ir
d l.t lñ F IH ¡È
j

tb
d

IF
J

lp
l

t2 l* lþ
d

l+
) IE lß t; IE IT li; l8 1.
,

IF IE IE lF lo lh
d lË IF
l

lz
,

íÇ
)

1.
,

IF lJ
'

IE tÞ
."

N
O i¡ ¡t
-,

N
O lv
r

tO l. I I I I

y 
T

im
e 

of
Ë

 
C

ol
l-e

ct
io

n

D
at

e 
of

C
ol

le
ct

io
n

O
.'

{- \¡

\o \J
J ()

H -J F
.{

+
* \o

T
m

p 
"

D
eg

. 
C

"

\o U
J O

Le
pt

od
.o

ra
ki

nd
tii

H \o H +
" \Þ

\o \, o

N
) ts H {* \o

H () ()

H
ol

op
ed

.ir
.u

n
gi

bb
er

iu
m

H .s
*

o Þ

D
ap

hn
ia

 p
ul

ex
fo

rr
n 

re
tr

oc
uf

ira

N
)

\J
I

H .F
- \o

H o o

H \¡
t

a Q
r

H O O

s- H H S
'* \o

O
.

oo ¡\
)

F C
) o

H o\ H \J
I o

H -{ c ¡\
)

¡ü
()

\ìô oo
to

\) Q
c

{*
 v

ì

H \¡ H H \tr O

ts H
O

,
!-

r 
c

N
) 

o"
\

H -{ t o0
.

H o o

D
ap

hn
ia

lo
ng

i s
pi

na
hy

al
5.

na
ga

le
at

a

H O ô

H H +
<

: ln O

\t oo
ts

\O
è

¡\
) 

¿
\)

H H <
'

\tr O

ri4 t.À
J

o

cl
'Ê

oi
J o

c+ P
P oÉ

tJ
Þ

d Ë
o

þJ
 r

{
Þ

'' oP
.

.')
lJ

rù
d

oH H
ñ

o
Õ

h-
Ë

o
o-

 C
l-

Y
j r

n
0

H
.

lJ
. 
ti

Þ
þ P

.
cl

o
E

f 
p)

O
 c

l- o
rn

ú
É ry

 c
t'

F
ti:

f
P

o
o oþ

J
la

 c
l'

$H
.

E
o

hJ ts
o

O
H

r
O

 c
l-

or
t

ts
o

H ro
Þ

oc cl
E

oc
t

po
l-.

1

Ê
) cl
-h

J o
ct

H
oo ¿

no P
E

F
J. o
F

c¡
 tJ

H
.' Ë
+

oÊ
t

t(
D o H cf H

. o Ê
l F ln ci È

J IJ H (D

h) ¡ú
 l

'J
N

 ¡\
)

.Ë
o 

-

h) { co

\.¡
I

\n o

Ð
ap

hn
ia

J.
on

gi
 s

pi
na

by
al

Í.n
a

ty
pi

ca

P \Ð
H

Þ
o

oo
v

F +
\ 

¿
\)

\tt
u)

\o

t\) {* .l\
- t)
.

+
-

\O
^

co
H

\O
 \¡

(}
r-

00

D
ap

hn
ia

lo
ng

is
pi

-n
a

hy
al

in
a

br
ev

io
ra

H C
a \o o F
.

¡\
)

--
l @
+

vt
r ()
H

Q
v

O

H Q
Q

æ
H

O
cù

{
f*

H
ov

F \ìA H
H

l$
\n

$s
v

oo

U
J

sh
)

Lr
)

C
r\

lla
ph

ni
a

lo
ng

í s
pi

na

F h)
^

+
\f

\¡
r 

¡\
)

{\
v {*

o\
^

sþ P
o

H
 \r

r
o\

v

C
hy

d.
or

us
sp

ha
er

Íc
us

\^
)

H O
^

\¡
r 

H
(}

.1
¡

\O
v

vì

B
om

in
a 

c"
1.

ob
tu

sÍ
ro

st
ris

P
^

¡\
) 

c)

iu
N

\J
J 

\J
I

-.
f 

v

O
.

()
'

{(
)

hJ
co

{0
o-

0O
A

E
h)

(Þ
.û

q

\O
-

o.

B
os

ni
na

 c
.

lo
ng

i 
sp

in
a

\o

-J
H

{u
J

@
-

.þ
*

o\

B
om

rin
a

lo
ng

iro
 s

tr
i s

\¡
)

¡\
)

oþ
r

r.
¡{

*
N

C
'.

o
\r

1 
0

\n
+

\
o\

*

v.
$l l-J

 v
H ¡\
)

\.r
l

\n o. o

H oo \,J 0o O
.

F t\) ¡\
)

H \^
) H o

H \tt
¡\

)
+

-

P co

*- o\ \¡
r

H ¡\
)

H ¡\
)

ts c0

{ \jJ

Q
..

N F

O
.

\t

\¡
t



l-66

üOPr$ODii 0I' iiEivlliiiG tJú(E

Elriscþura lacu$triå For'bes, 1BB2

This specles occurred. 1tr only ttrvo ou.t of eleven surface

seinples collected at Station 11n ífay, L94clt but vra-s fou-nci in
eleven out of tr,vefve surfa.ce sannles taken a-t the same st¿rtion

in June coll-ections" Since $" lqzuç--lfj¡. occuirred in the seconir

a¡rä third s¿imÐles t¿.}ien in irÍay, it is evicient that rnigration fronr

the suría.ce vraters ri,¡es thre exptranation for its aptcarent disapnear-

ance¡ âs indicated by its absenee frorn the remainoer of the llÍa.y

surfaee sam(lleso The r:ea,k in abu.nc-iance at the sLirf¿ice for tliis
organism (/1168;cer cuo m.) occurred on June 11, L9+9" Tt was

eviC.ent, however, from vertical samples t¿iken together with

horizoniaL surf ace sa.mples late in Juner tha"t this sþecies is

often ûlore e.bunoant belor¡¿ than at the sul-faceo 0n Juure 1/r it

\',/¿r"s over seven times as abundant (11e820 sfrecimens per cÌto ru)

below the su-rface as at the surface 
"

La.ngf'ord (1938) founci E'ojs_cþ.gra lacurstris more sensitive to

light vlhen in warm rri¡ater (close to 2Oo C.) than in cold., He

found. that trhile in d.aSrflght thls s;oecies t'vot-t].d- vacate surface

waters a"t ternpere"tures of 20oC, oï greater¡ Íet at night it r,uouJ.d

return to these lvarm u:oper strata" The autkrorrs observations

are in agreement iuitli those of la.ngford.

Enischurå lacustris rrvas not fou-nd in a.ny of the vertical

r.¡rinter samìol-es ta.ken at lleming Lahe between December 4, Ii+c;, and

Tr,iay 5, L95O" It v'Iase hoi,vever, founcl in a sam;ole taken October 4t

1948r at a liiater temperature of 5oC* It is proba.ble that it



disappears from the

Novenber soon after

Eplg-ehuga nevadensis Lllljeborgr 1889

Thls specles was not found in any of the eollectlons made

lrr the months of Junee July or Qetober, IgÆn Yet In Li{it ft

was constently assoelated with E" þ-c-US-!-qlÊ 1n ten surface eollee-

tlons made between June 5 and June 23. r¡Thfle it was absent from

a surfaee eollectÍon made on June Zlt 1t was present below the

surfaee 1n a vertical sample taken at the same tlme and locationu

Moreover, from the tirne of lts appearanee in surface sanples on

June l¡ 1949, untl] June 133 l?+g E' ægg!ç4g-iS occurred. in lar-

ger numbers 1n these samples than did g" 1e-Cq€tf1-8" It reached

a peak in abundance at the surfaee, for the samples studied, ati;

the same time as E. fgË!5þ, namely on June 11r L949o The FluIIl*

bers at that time were 11¡64$ per cllc ltl" Fron June J.5¡ l9A9 fu

Jnrre 25¡ J.949 thls situatfon was reversed and $. Laeqelr:Ls was

abundant 1n the surface semples studled than lts fel-low .&i€gffi.
Al-so 1n vertLcal samples taken late in June t I949t Ep;þShgæ

lgsr+Sjf_i$ was mepe abundant than E" nevadens*Lq fn three saruples

L67

lake waters late 1n October or early in

1ee covers the surfaceo
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out of four, though in the fourth seim;ole exactly eciual numbers

\j,,-ere f'ound, fn the first vertica.l saml:1e, ho\"ve'';er, there I'rere

no $prjlçârua ney?clensiå, li,ihile there were 11?820 !gi.sçhr¡-r¿l taçitå*

!¿.iS per cu. m.o

E" neyg4çåq._ls_¡ like E" fa-qgå!gå-g", !iíå.s ai:sent from the r¡vinter

sa,mples col lected e.t lleming Lake.

The

ta-ken in

1Ç4p, is

in I'Ieming

lvhen not

examined o

absence of EoiSçþ-r¿fl¿,= nevB:delrqis frorn the coll-ections

f948, together lvith its presence iç such a"bunda.nce in

taken to clenote tilat this species r¡¡as presslrt soinervhere

Lake even ip ]-jåB-e but it must have been ë-9g.gg indeecr.,

even a single specimen vras fou4d in all the collections

Diai¡to¿r]I;- ixlnu=!t¿Ë. till j eborg, l-889

Diantomu-s niIrU-lg rrva,s constantly present in both surface and

vertical plankton col-Lectlons ta}.,en at iieming La.ke. fts pea.lc in

abundance in the surfa"ce collections lva.s reachecl on Ju.ne 2!, Lg49z

wlth -VB.6B+ speciroens per clle lilc On t]ie seme da.y a vertical

sanple taken at the same tirire haä nearly tr¡'¡ice (651608) a-s many

specimens per cLlo mo

J:Jthough Ð. g@[gg vras present and even" continuecì to repTo*

cluce tl:rough the wlnter, its numbers ìr,/ere dras'bic¿ifly redu.ced

falling to a- lor,v of 3 speclnens per cue illo in one of the collec-

tio¡s macle ori jipril le L95O, and r,'uith only 9 specirnens irer cU'' l11o

ln the other collection made on the sa.me C.a-te. fn the collection

maile on i\ria.y 5¡ 1950 not a single specimen vras obtairred" Yet in a
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sllrfece coll-ection macle on I'tia.y B, L9+9 shortlyafter the ice

rnelteo, there tvere 3r+t+ specimens per ctr. Iltc

Since during L9+9, collections lrere macle in l.'lay ancl June,

r',ihíle in l94B surface collections rrere rnad.e during June and Julye

it inight be tl:.ought aclvlsable io coÌlrpâre only the June col-lec-

tions a.t tirls sta.tion. The aver¿ige for surfa.ce coll-ections in

Jurre, Li4i is L229++ specimens of Þ. 4i4g!gg per cllo m"rtvhile,

the averäge for surface collections in June, L94-B is 2t6O3 speci*

mens of this cope;ood per CU., Illo The evera.ge abunda.nce of Q"

æ in surf ace collections of Jun"e s L949, is, therefore I

aþout five tlmes that founci in surface col-lections of Ji-¡rre, 1948.

There seems to be eviclence of a plankton pul-se íor this copepod

in'lC¿C
LtL L// t¿/O

It is to be noted tira.t the avereLge number of speclmens of

Ð,. ryiqu!¿e per cu." mo in Ju-ne c L949 differs very little from

the a.ver¿r.ge nuniber per crlo m. for both ìiriay ano iune of the sa.me

year" 0n the other hand. the average number of'this cope¡rod i'or

Jluree 1948 is a.bout twice the average number per ctl" lilo for botir

June and July of the s€ilre yearo

Dia.rriçmuq oregons{$is LilljeÌrorgr 1BB9

This species i/ïas iou-ird in all- surface coll-ections of plank-

ton froi:r ¡ieming Lake t¿rkeri drr.ring hia.y anä Jlrne t 1949. It uas also

present irr tire vertical s¿r.mTiles tatrc.en I ate in Ju:re, and rva.s frorn

1,3 to three times as numerous in ti:em a,s 1n surf¿Lce sarnples

tatien at tire same time " The pee.k in abunil.ê.rrce for þ. qryg9Jru1i.



t70

irr surface collections lra,s rea.ched on June tl: L949e uith 361736

s¡recimens per cu-" ltt" On JlUre 2It ho'lrever, there trliere 52G64

snecilens of Þia'otomgs- oregol,lells-Ls ;oer crlo tt. in a- verticer] seLmple

ancl 25.-gLL per ctlo iÉ" in a sllrface se.mpl-e taken at the same tìme"

Insofa.r as surfå,ce samplings alone ¿ìTe concernedt Ciuring

Jrure enc. July t 1948, there was an âvera.ge of 51376 specinens of

Ð,.orego_Irç4siji- per cu-" m. lvhile the average for su?f¿ìce sa'm¡rlings

cluring llÌay a.nö, Ju-ne, 1!4! t'ras 101162 per cìf,u IllE Comparing June

Surface collectÍons only there ìüere on the e.Ve¡age ILfl76 S'oeci-

mens of Ð, gg-ggqe4€iê per cuo Ero in 1948, anCi 12r3t8 per cu. lrl.

in L949. There appears to be no significant difference betvu'een

the numbers of this copepod per cuo t1lø for June samplings" There

l¡/a.S: hrolvever, a consid.erable drop in thre avere.ge nllnberS of Ð"

ores_onengis in Ju-ly 2 L9+B: âs compared v¡ith the averaSe for June

for the sã.me yeaï, ;Ls between ivla.y anci June ¡ l9+9, there vrais

roughly ån increase of tv¡en'cy per cent in Jti¡e over the a.ver¿:ge

number of this copepod present per cLl, IT1. 1n ]lìay"

Ð, gre.gggçÆfg r,ra.s íound in three out of six v¡inrer samirles¡

beirrg present in verble¿il sa.mpJ-es taken j-n December, 1949 anii'

January ano trebrllaryz :-crlO" Some of the s;0eclmerrs rrere feilales

bearing egjg;s" There were only 9 speciÍlens of this copepocl ;ler

cu_o mo in the collection of Þecember +, l9+9î L, specimens per

cn'" lr'lo iri the collection of Jarnua'r;r l(, L95oi and' 49 specinens

per cllo rn. in the vertlcs.l sampl-e ialcen ori Ìrebruary l-i' L95O"

Diai¡tomus oreg-e.gg4flLg r,Ies rtot found iil ttre tluo collections taken:-: --;-,- ,-- 

-in:1pri}? f9501 lror ïraS it present in the sam;ole taken throu"gh



the ice early in itayt L95O.

eycl.qBg e.lbicius Jurine, 1820

A single speclnen, a. large f'ema.l-e of this species r¡iäs fouurd.

iir the surface collection talien a-t Station l on June l, 1c;4-c¡ at

6",2j poro. It wa.s not fou.nd irr any of the other collections mad.e

in 1Ç48¡ or 1949, nor irl¡as it present 1n the winter senirles taken

dr-rring 1950. Gurney (1933) reports it as rrfourrC in the sa.rûe

cono.itlons as Ç. JWçI¿å, throughout the yeartl, that is in clea.r

r,veeo,y water 
"

L7t

irirçJ,çJgp-q. a'.':iiis lioch? l-B3B

À single specirrren of llucye-1--qB.Þ- ggiliq l''ras f'ound iti a. suL:face

collection taken at St¿rtion l- on June 1f, 1949 at, TrOO p oÍr, Thi,ç

species irad been nreviolisly founo i¡r tt¡,'o ¡rla.nkton samples collected

at l{ernlng Lake in 1948t anil v¿as Í'ound at the saae loc¡"tion in a

seLmplirrg taken on JuLy 26, l-948 "

gre]qpå ¡iggSeld.Ëitus thotl¡rqi -r'orbes, 1882

Tiris copenod. l,,raLs constantly present in both suria.ee a.nd

vertical. sa,inples; ta}cen du.r"ing irleiy anC, Jwre t 1949r as lielJ- a.s in
the vertic¿ll sanples t¿iken cr,uring the ;oerioci Decernber t L)4) to

.f',{a.y, L95O, ft reachecl. an amazing peak of 36f r!20 specimens per

cuu ro" in a surface collectiorr taken on June 5, I9+9" 0f.d1y

enough the peak for'1p48 v,ras recordect ori June 4i but tTrere ïìere

only 6?-?98 specimens per Qll. rrl. in tliat colfection. Thus at
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rlea"k,s Íor the'[,t,uo y'et,rs there fiere nearly fiÍ'ty-seven times es

rnany of ttris copepod in L949 es -Lhere ür'ere in 19a8, Surely a

¡:1;inkton puise of considera-ble magniiu.üe I

Tlie average íor all surface collections rnacìe in June å.nd

Ju1y, 1!48 ivas L1652 s.oeciiûer1s of Oycþpå båqg¡BåC*el_W. per cLl" i'oe

The a.verage f'or all surface collections made in Ïltiay ana June t L9A.9

rvas 472285 s¡eclmens of Cyç_l-qp!. !i_q.t¿å!¿gg!gp_ per cu. aos or nearly

tü'enty-nine times as f,rany as for June ano iuly of the previous

year" The averege Íor J-u-ne, 1t4-8 vuas 3, 067 specimens f er cu* tl1o

(nearly tv¡ice ârs many as for both June and July). The average

w¿r.s 66,8Z8 specimens of Ç. þiçgç.::j.ce!U.s- l-¡er cllo m. in the sur-

f ¿Lce coll-ections of June , L949 ne:irly tr,renty-tr,,¡o tiiles as na.ny

as for June I L948, a"nCL ¿ibou.t 1.4 times a.s meny as Ílor both ìlia.y

ancl June z L949 o

Ç.yç¿-q¿ç- l*ggå.g,idgluq ï,/es froin ti¡o to tvrenty tlmes as numerou-s

in four vertieal sami:les tal'en l-ate in Juner 1p4p as it vue-s in

the horiz;ont¿rl satnples taken a.t the sâne time'

U11¡e¡r.gir consta.ntly þresent 1n i,;iiiter sa.rnples it \¡ras much

reduced in numbers, r,vith as fern¡ as 33 siteciinens iler CU.n ill. in a

collection nade througir the ice in snril 2 L95A" Lr:.othrer co11ec*

tion inade at the Sa.me 'binie haC,, ho¡,veve::, t,lriCe aS .na.ïLy specimens

of the copepod. lìe;oroouction continuedr, even at tiris unfevorable

perioci: âs evicienceo. by the presence of femal"es bearirig eggs¡ âS

lrelJ- es of nauplii a.nd of copepodics.
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ltleço,c.yçlqB-¡ edq":T For'bes, 1891

Tiris sÐecie s 1¡ias present 1n all the su"rf¿Lce col-l-ections

¡nade cruring ìliay and- Jr-ure s L9a9 e.nd also in the vertical sa.mi:les

taken in June of that year" In-l-Ìre fou.r'vertical saLraples taken

la.te in June it ua.s froil tr,'ro to three tlrnes as abunda.nt per ctl, i1t.

e.s i¡, tiie horlzont¿ll sairipies t¿iken a.t -uhe s¿ìme tirne" Ìiìes"ççLcfepe

gþg r;ria.s not fcu-ndi in tv¡o of the vertical sa.mnl-es taken du-ring

the l'¡interr being absent from ihe co-L]-ection tna.de on Ðecember 12t

LCi49 aniÌ f'ron one of the collections lil¿-.ii.e on i,pril lr 1950 but

present in the other collection made on the same d¿Lte, It i'/¿ì.s

also present in the collections maC"e tl,rough the ice in Ja.nuetry,

},'ebruar¡i arÌd ì.1¿..y, L95O" úthougir fernales \'/ere Ðresent in tire

liirirì'ber seim;cles'none i¡,re r€ íound bearlng e¡::gs, anä me.les liere com-

pletely absent ír'om these collections, The nunibers dropped off

to a low of ó4 speciilens per cu" m. iri the sam¡rle taken ori ÌrÏay 5z

L950,

Tiris species rea.ched its ¡:ealc in nunbers cresent in su.rface

collecticns on June 11, :949 l¡ith 1OBr4-16 specimens lrer cll" ll1"

Ttris u'as over thirty ti¡nes a.s irla"nlr specimens tler cì1. lllo ¿g ti'/!r,s

obt¿rinecl. at the peak iri J'une ¡ LgaB and ai:ou-t tv';enty-five tirres

as måny a.s vfere founcj. at the neak for surfece collections in

Ju.ly I L94.8. 0n the averege there l/ere over eiglrt tlrnes as rlany

specimens of tiris gg)_lops in the surface collec-bions of iviay and

Ju:re t lc)49 as there ji;'ere in the surface collections of Jun.e ¿¡.nd

July ) Lg4B" dgçpçlcl_e_p_å eclax rrvas on the a.verå.ge 6 "6 i.imes a.s

a.buncla.nt in surface collections m¿Lcle ín Ju.ne t L949 as it v¿:s in

sinrilar collections made in June 1 L94B, There seems sufficient

evj-dence of a pla,nlcton pulse for this copepod alsol
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Cyclops vegnalis ame__riçanus (cvclçpå gmericanw.) iviar.shr 1893

This species ïva.s not consta.ntiy ;oresent in su-rface collec*

tions ¡nade at Station 1, beitrg found in only B out of 11 collec*
't,ions rnade in iia¡r1L)4j a-nd in on'ly 2 of the 13 collectlons inade

in Ju¡ie of the same year. This copepod reversed the general

trend f.or L)4) being reletively less abundant in surf¿rce sai:tples

irr that year tlran it was in 1948" There was a. drop in e.Verage

nuinbers per cìln liln of about forty per cent in L)4)' ltt the peak,

hor',rever, there were Le27i specimens of lygfgifg verna=LL: ameqi*çe$i

per clt. tlro a1; the surface on Jr-rne 17, L949, i,';hile tire corresponcl-

ing ,oeak for 1948 lva.s on June 22 witn 1?181- specimens per cu" fil"

This copepod v,ras present in ti','o of the four vertÍcal samples

taken in June z L94-9, and. in one of' tire Í'our surf åce samples ta.ken

at the sÐ.rÍe time. One June 1/, L949 it v¡as ¿.bout three-fourths

as abu¡iita.nt in a vertical sa.inlrle as it lva.s in a surface sa.nple

t¿Lken at the s¿ìme tine, Qyçl-qpÉ" vef4ali-s- æIlçggg wes founci- in

only tv,"o of the l,rlnter samples, those of December 4) L949 anci of

Irebrua-ry 15r L95Oo One female l,¡as founcl bearing eggs in the col*

lection of December 41 L949 burt none lïere fcund in the sa.mple

of Febru¿rry t51 7950" The nurnbers p::esent Ín the "v'¡ir.Lter sa.nples

ciroppeil to 2L speciinens per cu" iilo irr Lìece¡rber z L9tl9 anCi to 3

per cu" rn" iii ¡'ebrr-r-arft L95O.

9re1çgå gernal-i-se FiscLrer, 1853

This species iike anefliga.4uÊ lvas not constantly present

eit.her in surf ¿rce or vertical collections 2 beitrg found in onl-y
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4 oÍ' tl surrface sai'rtirles tl,kten 1n iJay t L94c¡, anci in only' 2 of' 13

coilections taken i¡r June t L949 " It, toor vfa.s less ebunda-ntt

on the aver¿ige e in su-rf a.ce collections taken in L9+9 tha.n it

had been in Julre, 1948 o

ûne Jurre L7t L919 9. reJtæ,lis vfa.s oresent in both e. surfece

se-,mple anii in a vertical- sa.mole taken at the sâ.me timee being

a.'oout three-fou.rths as abu-nc1a-nt belov¡ the surface" It lv¿rs

irresent in a vertical colleetion but nota-t the su.rface 6¡1 J¡-ne

L9s L9+9, iivhile on JLLne 2l¡ L949 it r,¡as founcl in a surfece sarnple

but not in a vertical- s¿lmÐIe talien as the sane time"

CI¡ÐOCLRA 0F ÏiilirilitiG i¡Jffi

_Ë¿CL.q cri¿qtelli-+g irruller t LTB|

Tkij-s s;oecies r','a.s not founct iL the coll ections inade in itiay

cr Ju.ile t L9a9, nor iirû.s it l¡resent in the u¡inter sarnples collec'bed."

ras it is coiitmoniy f ound âmong lveeo s near tire siiore anc. 1n the

rjiaïner ntontïrs its absence fro¡r these coilections i-': not su-r-

pr.islng, In L94B it v¡as found. in only three samol-es a.11 of r'¡Ïrich

l,ïere collected cruring Jr-r15', a.nd of i¡hich t-v;o l;ere t¿Lk-en in shal*

lor,v ua-i;er among trieed s n

Diarrþalr-o so ma -þr acþ.'¡i1l.Ul Lieven, 1B 48

This species l.rêi.S ilresent in one ou.t eleven surfa"ce col-

lections macle cr-r.ring ii{aye I94-9e and in iou.r out of thirteen of

the surf¿ice sarnples taken in June of that year. It l¡a.s ¡rot

found in tire veriic¿rl samples ta.ken la-te in June¡ but "''rars
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ilresent in tlvo of tire four surface samcl-es ta.ken at the same time*

It -v,¡as absent from the saml:les t¿rken ouring the i¡¡inter months, as

!úås to be expected since ¡:revious :records of 1ts occuÏrence a.re

f::on tlt-e l¡a.rner months " $þp.þgglq;!4g brqclil4lfqq lva.s present to

tlre extent of 332 specinens per cu.n rn. on JuIe 41 L9+8, vi'irile orr

iune 5, L949 only 15 siieciinens ller cu" mo were found at the same

location, The average nUntber ;oresent J'or the four JUne col-lec-

tions at the sUrface \"iere 246 per Cllo mu It ''i:iâS? thereforee from

sonelvha.t less a.bundant to many times less f'rec.,uent in 1!4!.

liolo¡ ecì.iull srÞþ-e-qi u-m -Z a.Öc.a ch, fB5 5

This species Ì,,res ;cresent in Í'ive of eleven surface sa,rnples

collectea in ü{ay t L9a9, a-ndr in eleven of' thirteen surface sam;rles

tahen i¡r June of tlre Same yearu ft'lua.S presen-t in the fouf

vertic¿il samples col-lectecl late in June¡ ânc1 ï,ra.s from one-half

to ti;velve times as nllmerolls Ín them as in the surface sa"i:nples

ta¡en at the same tinie. 0n the average it ¡¡¡as about 1.3 tines

as nLlnierous belorr¡ tl'le surfaee as at the surfa.ee " In the surf¿ice

sa:,rples ta'ken in Jr-rner tg4Se it lras much nr'ore a'bunciant tha'n it

rrvas in surface samples coll-ecteC in Juiie t L9t9. This ç'as true

both at'bire peak for these saLmplings and on the averege" ¡"t

the l¡eek for surfaice sanl:le s t¿.ken in Ju¡e, LC;a,B it v¿a.s five

times as t1Llmeïol1s ller CLlo rLs aS at the neak for June t Ll'49. Tlre

a.verage number per cLr" ro" for sLLrface sampes taken 1n Jnrre:1948

wâs a.lmost eig;trt times the average nUrober ler CÌL' ITI. for the

sa.mnl-es colleêted in June, Lc¡4'Ç"



Ða"Bhnie IpÆååpJæ iriull-er z L7B5

Þa=p-þ¡tig tongiepina, l,[u.]-l-er rva s

made at l{eming L¿.ke in

tr"io ouit of tli;enty-four

L9+9, and i-n three out

in Jurie of that Year o

t¿rined this forn it iias

nu"nerou.s per c11 " ill . ¿l.s
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at the sa'me tiine (Tai:le rv)' Ðerrlilia longisoina ri¡es not present

in a" vertica.l Satlple ie.lien Jurte 25t L9Å,9, noT riê-S it iouncl in

a.n;r of the l,'inter sarnnles. The oeak in nuinbers ivr -bhese coll-ec-

tions lv¿rs obta.ined, on iune l1: 1949 çri-r,ir alnosi: 2001000 speci*

rnetls per cu-" m" (Table IV) 
"

Dei:¡qie lonsisTrina þJel¿nq Leyoig, 1860

D¿,Èhnlg rqn,q!S.Al4g, hyal-i4e- Leydig rvas aga-in represented by

all of t¡e f'orms founcl in the 1948 collections, Form rnenij-gtae

lvas fou-nd only once, being present in 'bhe surface coll-ection

macle on June Zlt Lg49" ln the sa.innle tahen on th¿Lt oate tieere

n.{ere +s7gj sirecinens ller cu-. rr, It i¡¿r.s not f'ound in tire vertical

sami:les 'baken late in Ju-net Lì'or ciuring the r¡inter" This form

ha.d occurreo l,¡j-tir ovei: l-2rOOO specimens per cllu I1i" in a surÍ'a'ce

s6irni:li4g ì:a.ken at the Saae loca|ion on Ju-ne 7 t L9'+B o !-orns

tyi:ica enc galç-êh l'/ere, holvever, rna-nlr times a-S numerous inÆ-
Lg4g as in 1948" Àt the peak on June 1le I9+9 there \"rere nearly

606r000 specimens of !¡p-içg per Qlln.¡1* cr nea::l;r si:<'by*5sven times

L948. It \rase hol'vever¡ Þresent 1n tv,¡entv-

surface samples taken in irÏAy and Jurret

of four vertical s¿iinples collectec'ì- la.te

In the ihree vertica-l- samples i,,;lrich con-

froin one-folrrth to tv,,'enty-four times a.s

it'¡u'as in the surface samples coliected

not found in the coll-eci,ions
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¿ìs iûai1)r ¿s there were at tl:e oealc of this forn on June ? t l-94-8"

IJpic_a v,¡as frorn sev¡':n-tenihs to over f'our 'cimes (on the average

1"2 tirnes) as nuilterous in verrical sanples collected 1a-te in

June ¿ì.S it,¡¡as in Sllrf¿Lce satni,les talien at tire Sane tii-ne" It

Ìjïä.s present i¡1 alt burt one of'the ¡rinter samples'baken throui.gh

tire ice, bLrt u;'a.s for,urcl in onl;,r one of the two coilections rla"cie

on i;¡rrit 1, I95O" It reached a low of'3 specimens per cLl. ITI*

on-bhat cLate or less ti'lan 2 sireciinens per cU. lil. if thr: tti'¡O

coitec-¡ions are aver¿ì.gecro T'his r¡as the onl¡r C,a.phnici forrn iiriiich

I¡rÐ.s co¡rstantly founci even i-n ti:re uinter seimples. Tvo v¿irian-ts

of !yaiç--q, mus.b be reported. Thes€',',¡€re a. f'orLn i'r¡ith an unu.stlally

long si:ine (d-esignatecl tongLora b¡r tlee a.u-thor) a.ncl a form vith

a vrïy sirort spì-ne (desígna'Leci breviora- by the eruthor) reseiíb-

ii.ng the "ggil4Éiv-a. forms tsurckhardtrt figurect by ¡roltereck (1932).

Th.e long-spined Í'orm occurred Í¡i five surfaice sam¡:1es ta.hen be-

ti¡,¡een Ma.y 13 and. iieiy 2L, L949, l,;krile the short-spineC fo::m a-l-SO

occurred in the first three of these samples, and in a- surfece

collection macie on June 1, L94c¡" It wa.s ne:it folrnrl in a vertica"l

collection Lnade tkrrough the ice on Janu-áìirf 162 L95O. It nu-st

be arentioneii, irolvever, that the u'pg;Ljgå1.åIg iornsrr figu-red by

irolterec"Lt (L932) Itere ¡nuclr. stunteil, animals, r'¡hile the "þregiqle.

forinsn of the r:resent ar,rthor thou-gÌr rlrith sLqgtec'1. qglqe-å hact

nornal 'bocl.ies 
"

In sur-Í'¿.cc-: coilections rnade iì.uring lreiy and Juile L9+9 form

gql.ee_te vua.s constantly ¡:resent, ancl iva"s about four times as

nLlnercus at the peali on June 1¡ L9+9 as it ua.s on June 22t L94g?

the ireali 1',or surf ece sarnl:rles tirc.t yea.r * Jt Ï¡as a.Iso f'ound j-n
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tire Í'onr vegl,ical s¿irarles tahen late in Jane, and- in one.u;inter

sam;ole, a. verbice.l sarn¡rle through the ice, collected. on December

4? Ig49" In tiie íolrr verticai så¿mples ta"hen betueen Jut.Le l7

¿rnd June 25t L9+9 it ,'ras jretween 1.! a.nd eleven tÍmes (on the

averege over three times) as nurlerou.s peï cLL. ILr, as itr the sur-

face collecti-ons [1¿r.c]ie a-t tkre s¿ìme ti-ne, It reachedr a. pe;þ' of

2ZBeOOO s¡teciinens per cu-. ro" in the verrica.l col-l-ection nlacìe

on June 2L, L9)49. l;'oTli1 ,qaleê'þê occurrecl only oiace in the winter

collections, a sirrgle sl:ecirlen being found in 327 liters of la.ke

lva-ter strainedL through a ptanlcton .i-re-b: or al¡out 3 specimens

per cU.o iïIo This Sllecimen hacl the c::est redUced to a tiny poi-nt

ancl C,iff'erec1 oni¡r i:r that resi:ect fron t¡¡Liç-q' It 1s proi:a.ble

that the crest disa.p¡:earecl a-ltogether in the s¿lmoles taken later

in the l'rinter: so ttrat tllls form became inclistingu-ishable from

tynice. This viel; is in a,greement lilth the observations of

Yeatman (corresilond.ence u'ith the author t L9+9), lvho founo a

similar varia.tion oi the crest of ealçA!Ê throughout the seasons

in i,'iorth Carolina. w¿iters. ft nust be inentioned-r ho¡rvever, that

get_eêLå forms l¡;ere ;tresent in the first collections made at

äeming Lake in i',{ay t I9A-9 sirortly after the ice had- neltecl 
"

T.l:rese hail, very tiny crests but not so infinitesma.l as those

founcl in the collections of Octoberz Lg+E or of December, L9+9'

¿l varlant oÍ gqlqatA v,¡as one r;,¡irj-ch combineo 'Lhe very short

spine of the "p¡!¡r!!-iValr f orm t¡uith a very short pointed crest '
This uas founO only in the collection tel(en at the surfâce ol1

iviay If, Lg4g, Tl:ris may irave resulted. froin the accid.enta.l bre;rking

ofl'of the spinee since such soeciinens lleÏe of rere occuI'rence"
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Dçrpl}ni-q rgtJoc-qqva Forbe s, 1882
Í'orm rqllqç.glv,å'rioltereck, L932)

Dapbgig rqt-f-gggfya Ïiorbes IVas fouind 1n on.J-y fou.r of tirir-
teen surface sarrrÌ.rles talien in June, L949 a-n1t in none of the s ärll1*

i:les coll-ecied in ltra.y of that year" These i'Íere all forrns i,vith

moder¿:.te or small crests. In samples t¿iken a.t the surf r:ce it

vvå.S 110 times âS ilumeïous irer cu.o ílLo on the a.Verage in June t L94'B

as it i¿:rs i¡i Jr:.ne t 1949. .tit tÌre peal.r for Ju:re 2 L9+B Ð. qçt-I-qggf.y*

ïr'¿,S 24 times eS nLlinerous tler cLt o m" aS 1t 'üTaS fOr the peak in

Ju¡.e t IC)49" It u¿ls found in two of the vertica-l samples collec-

ted late in June, and v,ias 15 tirnes as numerous, on the a.verage,

in the vertic¿il sa.mF'les äs it r,¡as iri the tluo surface samlrles

t¿i}ç.en at the sane time" f ire pea.k for tiris species in 1949 l¡as

founci ii-r a- vertical sarnple tar'ken on June ZLt L949 at wirich iine

tnere rïere 24-?4-64 s1:eci:aens per cÌ-l. mo 0f these /r¡44-B per cü."

nl" or ¿r.i¡out 20 per cent tïere the la.rge-crested. f'orme this belng

tkre only occåsion in L94'9¡ rirhelr 1t r,va.s found' fn 1948 the large*

crested form of g" gg!_I_p_qj¿fve liia.s cornlnon in Sqrfece sam:olings

tahen in July (dr-rring the period of v,¡armest v¡eather)r and iTas

even four-nc1 ì n the col-lection mad-e on October +1 19+B 
"

Ceqip-d-êp-q$ie r_etiqu.leita Jurine, 1820

ler:Loda'oi_lpia geti.c_ulala Jurine rva"s jlou.ncl in only two stlr*

íace collections, tirose oÍ i,i:iy 1O a.nci irteiy ZBt L949. It w¿,s not

founcl in tuenty*tv'ro other surface se.ni:les taken o.u.ring iiÍay aÌr.d

June of the saire year. i'i.ei*ulrer ivas it fou-irCi in .bl:e vertical-

collections inade la.te in June t L949, ner in the r'¡inter samirles
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t¿iken bet'.,i;eelt Dece¡ni¡er 42 l9+9 and iliay 5z L.)5O. 0n tire ba.sis

of June surf¿,ce sa.mplin;',s it e.iroea.::eci to .be onr)¡ about otre*

third ¿ls numerou-s in 1949t as in 1t48"

:l,o-siriiiÌe L=.nCilpp!r:is iiiuller', L7tJí

Eqsinr=.qÈ longlrç-Lt;i,s iÌiuller vuas found in only tr,vo of

tueirty-fcur surface samirles taken in ilìay anci June t L9+9 2 being

pre sent in the collections taken on iriay 10 ancl lriay r3 z L949. It

w&,s not f'ound in ti:e vertical- sariples tahen between June L7 and

J-une 252 L949e but lrås present in foi-r:: of the six i.rinter samples

being íound in the sam;ole taken on Ja.nua.ry L6z L95Ot also in

i;hat of February L5z 1950, and in the trrio sa-mples t¿llien on

lrpril 1e L95O. In the ,''uin-r,er collections no fen¿¿les llere found

bea.ring eggs, This species had a, lvinter peak oÍ 73 si:ecinens

per clr.o in. on ïi'ebruary Ii, L950, anct a. low of 6 sitecimens iler

cr-l. m,-in one ol the collections tahen on;ipril 1, lvhile in the

oti'r.er sample taker:. i:ì"t the same tir:re tirere r;;ere 15 specimens per

Cll o III "

iio:smi&a lonei-r-ostLi s vâ-r " brgvieQrni s- llellich

iloFgina loAgirqplJie var. þle-ylçpr4iå üellich wa.s rouno

in only one sa.mple, a. surface collection taken on ivlay 1f, L)¿r)"

I'b r¡v¿rs riot found i¡r the collections naoe at l{eming Lake in l-948,

Iri tir.e single collec'i:ion in lihj-ci: it r¡vas for-rnd'there r,Iere a"bou.t

16Q s"oecirnens per cu. tfto
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tso-goilla coresgll ropgispiæ -Levcìig r 18ó0
(Bosmin¿, longis'oina auct i ijr-rgeJ

Bosmina loEgi_qpi4A Leydig v,ra,s iound i-ri seven ou-t of twenty*

four surf'ace collections macle in iiiay and June t L9a'9 a.nii in only

t.¡vo out of thirteen of ti:e Jr-rne col-lections o ft l,;as not found.

in the vertical samples t¿ken late in Juuree bu-t ï/a.s present in

al-l the rvinter coliectj-ons (tgnte lE) v¡ith a. high of a6J specÍ*

lle-r1s peï cu. mn on l;'ellrllary LJ2 L95O, anct a 1o';¡ of 3 specimenS

per clt. rltu on ii{a.y 5t I95O. 0n the ¿ì.verage for the surface eol-

lections made in June, L949 it r,"rould appear to be ¿',bout nine

tinres a.s nìtneT.ou.s per crln m. as in June, L9+8" I'ema-les beariug

eggs $ie¡e fourrtcl in the collectlons of December t L94'9 ano of

JanuarSr a.nci Ï"ebruery z I95O, but no í¡r tire collec'Lions nade in

*pril or MaYr 1950"

iiosmina co_fegg4l l-ongisn i4e
;

BqF_mUra obtlig_i-rostlis Sa-rs lvas again the most common species

of this genus a.t iiemi¡rg Le.ke, being present in tvrenty-one of

tvuenty-Í'our surf ace samples collected iu.ring irlay arnd Ju.ne t L949 
"

vlhile it rras only founo i¡r tivo of the Í'ou.r vertical- samples taken

i-ate in June t L949, it rva:.s collsti,intly present in the i,"¡inter col-

lections. In the s¿rnple taken on Deeenber 4, 1949 over three*

íor-rrths of tlre speciinens i;.¡€re f'emales bea.ring eggs. In the

collecticn of Janr-rary L6¡ L95O only one fe¡rale in ten r¿as fou:rd

be¿1ritrg eg,:,js, ano- in I'ebru-ery no specimens ';'¡iti'r eggs !rere Ðresent

in the samnle e:lamineü. Jn the collections of :rpril l? 1950 ti:e

first *sa,mnle conteinecl rlo fetnales bearing eggs i;vhile the second

obt usiro st ri s
4.f ?õâ ìÐLr óv I

Sars e l-861
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hacl an ec,ua.l nui-ober iri'bh ancl lr¡itirout egá:-s. 'Ihe few specimens

present in the collection of ir,j¿¡,y 5t L95O uere females ','iithourt

eggs "

At the ¡reah for surface samples on June 5¡ L9+9 there l"fere

85?260 speclmens iler cu.o ¡flos r,ririle a.t, tire ;oeak on Ju,ne 711948

there tfere only 31216 Specimens per clf,. lTIu that 1s tv'tenty-six

tj-ines a.s ntany in L949. On the åverage for surrface samples taken

at ttrls staiion 9. gþ[g,e&Þtris ruas over elght tlmes a-s numeroi-r.s

per crl. t4o in collections of Ju-i're t L949 as in the samples talten

ir:. June, 194å" O¡t June Lgt L949 tnis s'cecies T,'å.s four-telrths

as rrllnerous per cu.n a" (Table VI) in a ver'-r,ical sê-,IÌlple taken

at 9s3O pom" as 1t v,¡as in a surface sample taken at the same

time. Tlvo days later in a collection nade at 9C30 puü1. there

were ten times as many specime.ns j?er cu.u lllo in a vertica-l coliec-

¡ion (T"ble \rI) but rrone T/ere found in the surface collection

nacle ¿it the safle time 
"

àcroJerus þafp-ae, lSaircì, 1835

.¿gcïe-Ð_eX]f,å harpAq l3aird ir'as not found at tiris station in

the collections rnadre. lì.s it is a littoral- s¡:ecies its absence

from these collec'bions ïi,'äs not surprising" In the 1948 collec-

tions it ì,.es taken on-il once at the souith end of tl"Le lahe near

shcre anci. amonß ï¡eeds u
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Lhydqfqg spha.ericus l,{ull-er v+e.s fou-ird in nineteen of tr,,renty-

four su-rf¿:ce collections rnade in l,,raly and Junet L949, It r',ras

over four times as nu-aerous per cu-. mo on the å.verege for the

surf¿,ce collections of Ju.ne ¡ L949: âs it i¡as in simil-ar collec*
tions ma.de at the sane station in June, L9+8. This species lre,s

also found in the vertical sainples taken iate in June, LÇ4j e.nd

trra.s from nine-tentlr.s to fourrteen (average 2"4 tirnes) times a.s

nllmerous in the vertica.l sainples as it r,¡as in -r,hose taken at

the surf a.ce at the sa"me tlme. Clydofqs ephaerieus v,/as only

found. in one i;viriter collection, tha.t of Decenber 4j L9¿,9 tvith only

l-B specimens per cr.ro rno all- of lvhich 1{ere, hotriever, females

bearing eggs e

Thls species rea.ched a. peak oi' l- 5 e66O specinens ioer crl, m"

in a surfaee collection macle on June 5t L9+9e anii v,ra.s tiren over

fifteen times â.s abundant a.s in the collection nacle orr J'Lrne +z

1948" It r¡,ras still- inore nllilleroi]s in a vertical collection rnade

on Jule 2L, I9+9r riihen there Tøere 232352 specinens per cu-o III,
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Cþ]¡d.orus silhqeiqique var " mi4o¡

'In1s variety was not found in any oÍ'the collections made

in tiris stuciy and ,ir'¡e.s recorded in onty one June collection

cluring 1948.
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POlyf:Jrç_p_r¿g pediqglqç Lirure , t76t

Pglyphemqs ireCiculus Linne is typically a l-ittoral forn

and was not f or.urd at this station either in 1948 or in LC;4Ç,

It i¡ia s ? hol¡ever , re corcleci f rom two littor¿-il st at ions i¡i l- 948 ,

Leptodora liin-{tii lj'ocke I IB4+

Ueæl-Cdorg kindtii Focke v¡as taken in eight of twenty-four

surface sampJ-es (Tabl-e II) coil-ected in l,le.y ancl Jurrre z 19492

r¡vnile it ¡,ras found 1n only one of three surface collections

made in June? 1948" TiÌis is easlly erplained since samples

Trere taken 1n the evening in L949. whj-le it occurred in the four

vertlcal- sam;oles taken la.te in June t L949, it vl'a-s only f ounc'l in
t';¿o of the surface san,oles taken at the same tirne" itt 9130 il "8,
on June Lgt L94-9 there riere Í'ive tlmes âs many specinens per

ctln m. at the surface as,j,jere fou¡d belot¿ the surface 1n a

vertica.l collection. ât 9:30 p nrn" on Jlure 2L, L949 there \üere

1,/ times as mahy specimens lrer cll. m@ at the surf¿ice as 1¡rere

taken bel-ow the surfa,ce in a vertical collectiorr" 0n June L7z

L]4c¡ at 6aaj p,ron no s¡recimens å" BjJlS-_i¿ T,¡ere founci in a sur-

f ace collection tÌrougfr it ','as present bel-o'w the surf a,ce. :igain

a.t 9s30 Ð "tno on June 252 i949 this specles wers present in a

veriic¿il- collectioä but none r,rere founcl in the surface sanple

taken at the såme ticqe"

Both vertical rnigrntion a.s a. result of negative response

to brlght light and }ocal sv,,rårming ä,re suggested ¿Ls fa,etors

inflriencing the va"ryiltg distri-nution of this cladoceran"
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L, ÀigtÇ,ij lvas not for-rncr in any of the winter samnles

collected at lieming La.ke, though it uas found, in the surf ace

collection ¡na.de on October 4-, 1948 at 2s00 p.Ìl1o

SUiVMARY .A]\D CONCTUSIOI{S

There ar.;i¡eared to be a definite planktorr. pulse for certa.in

Copqp.gdÊ ano tþd_oq_eËê of ijenling La.ke in Ju¡:.e z L949" This is
il-llrstrated by Table VII " Tabfe ITI shorvs a.lso 'bha.t cert¿Lin

organisms, notably Þairhnia IqtJqcuÏve, reversed the getrerail trend

a.nd r,vere much red"u-cecl i.n Ìruine-rs, There v,,a.s in Jr-ure t L949r tro

defiriite plankton ¡:ulse for ËÈijcþ!r.râ laq_u¡lri¡ and. only' a

sli,";ht increase in the numbers oI Dlqo!_qjliUå o_f€g-g_ggÆ:å, Ti:ere

apirearecr, however, to be a great pulse for ¡lpisçþgre ne:@s¿-s:i"sr

since in 1948 plankton torivs qg specimens !,iere talcen, v'ihile in

L9+9 it viiå.s found to be very nur4ef_or¿s indeecl.

The íollolving e.x.olanatlon is sLlggested. f'or the occu-rrence

of' a plankton llr-rlse in L949. Nea.r tire outlet oraining i'ieming

L¿rke a large J¡eaver dam hao. been constructeä. restraining the

outflow and raising the v,,'¿i'cer level-" lThen this dam -,iva"s destroyed

at the end oÍ' June the level- of liemlng Lake sooi'r dropped bJ¡ over

a foot, The rise of the uaters is bel-ieveo. to h¿Lve enrichecl. the

waters of' lleming Lake by an 1nf'l-ux of the organic¿ìlly rich bog

and sv/¿lmp waters frorn the regions bord-ering this take " Ini-tia.lly

tkris proberbly resulted irr an increase in the blue-green algae

ancl cia.torns, and subsecluently in the increa.se of the Co-p-eiloda

and ClaÇ_e_cgg_A noteci above. This ex¡:lanation is iu agreeflìei1'r,



Íable lII " Ratlos of Copepoda and Cladocera as to nunbers p€r eu. m" for
June, i-949 a¡rd Juner 19a8

Organfsn

Cyelops blcuspidatus

Mesocyclops edax

Diaptonus

Ðlaptonus oregonensis

Bosnlna eoregonf
Ionelsnlna
Bosmlna c, 1.
obtuslrostris

Average No" June/49 ¡
Average 3{o. Jr¡ne,/48

Cerlodaphnla
retteulata
Chydorus

høerieus
Ðaphnla longlsplna

Daphnia longisplna
hyallna typlea

lna saleata

Daphnla retroeurva

Feak fvrrc/Ag r Peak ïune/48

3Or1

L2¡L

2"5sL

1¡11O

26t]'.

113

4¡1

6'1¿t

H
æ\$

Lz24
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v¡itir tþe observa.tions of iir" SamLrel iiddy of sinilar plankton

p'r-ilses in the wa.ters of iriinnesota lakes. ido satisfactory eleplana*

tlon for tire observed. reduction in numbers of Ð,g.pþgi-g letloçgggg

is presently aveilla.ble"

L}I SCUSS]ON

I¡avourable temirerature a,nd sufíicient sr-inlight a.re the

factors ,vuhich proO.uce itre grea.test developnrent of the basie

foodL i:1a.nts (ctiatoms, blue-green alga"e, etc.) on which animal

l1f'e in the i,¡a.ter ultiroatel)r oepend.s, It is: therefore r logica.l

th¿rt cì.uring Ju-ne ¿ind July, tihen eonditions of sunlight ¿ind

temoerature Ð-te nost favoura-ble, there sl:roulC be the greatest

flowering first of' the basic food, pla.nts and subsequently of

pla.nk-ton 4tor4g-Elg^Aç.C., Reouctlons of numbers during the v¡inter

results froin tire drop in tempera.ture aniL o.ecrease of sunlight ?

l,¡ìrich a"ffect first tire basic fooo- plants, anci ultlmately the

tiny crustacea- d.ependent thereon.

In some ca.ses the teraper¿.turre as it Ctrops possibly reaches

a l-çLþ.gl tem;oer¿rture for such organisms e.s }tolop_eir,iuE¡ ,ç-pl-q-c-q,qg.

ancl !êlhgig retlgiqÐ¿a, ano possibly Epiçqþ-L1æ, though the

posslbility of'the hibernation of thi's form as an adult inust

not be overlooked, Stuoies of Lake i;innipeg and of i;lest Tla-v'¡k

L¿ke confirrn tiris vieu by the absence of these organisms from

all r¡¡inier corlections '



s¡ilt ¡ri'[D ¿rGE RAl'10Ë 0]- iIl'{T0Ii,0sTIt;rCA 0F

H¡ii{fifG tAñI F'lìOiiL COLIECTIOi'üS lvu¿DE DüRII\G TIIE

SUll¿iilIR 0F 1949 ÁrüD DUP,II\G THE rili\illiR Of' L9+9-L95O

!'or each of the specles of n+!-ql4gq-UqÊ99 fou:rq in Heming

Larke a t¿lbulation was again ma,de of ti're percenta-ge of s'peci*

mens of females bearing eggs, ferna.les not bearing eggsr of

males, and of jioung. J,-"or the Cl--a¡XoçSg-a ephipOial females

v\iere also inclr-rded. in the tabulation, For the Copepodg the

tern young is used to inclr-icle oniy copepodid. stages, ano not

nauplli or natanauplii " The tabulation is done for each species

omitting only those of Very infreciuent occurretlce. Results

obtaineci rvere Ð.s follov'rs e
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COPEPODA

Cyelops bleuspid.atus var. thomasi
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gopgPoÐlt

Cyelops verna]1e vâre a.Tneef.eanus
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lgB

D] SCUSSIOJ{

A study of th.e sex and age ratios of the Cqp-epoda. oí

Fieming Lake skrorvs that reproductiori continues actively through*

out the year? even though numbers of sìreciriiens are gre:tiy

r.eciucecl du.ring the l¡inter. The continuance of reprociUction

is sÌrol¡n by the presence of femal-es bearing eggs and./ar by

the ]¡resence of ¡rerulg forms " Eügngl,e LæÆeå!!. a"nd Ep-i-s-ç!ura

nevadsì]l,liq" unlike ihe other cope"ooos, were not fouhd in any of

the v¡inter samplesu EOis_clrura lacustriê \'fas? hov¡ever, found to

be stil1 a.ctive in the cool l:aters of lrr€nning Lake (at a terrr;oere.-
rìture of 5"C") on October 4', L948" Jis already sugges'Led. there

is the possibility of adults of tnis genus burrolring into the

muci ancl thus hibernating during the liinter" The presenee of

aduJ-t mal-es anci fenales of Ë" l-açu$Lqig on l',{ay 13e L949 (about

one r¡¡eek after the ice melted) rruor-ild appear to soraev¡hat confirm

this possibirity.
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DISCT]SSTO$

A, study of tbe sex and age ratlos of the Cladoçegt of,

Hemlng take lndlcates that, for those organisns whfch persLst

throughout the yearr repnod,uetlon ls alnost eontfnuous" A

f,ew frephlppial femalestr were found late ln Juneu espeelally

below the surfaeeo Îhls lndieates the onset of thls eondJ.-

tlon before there ls a drop Ln tenperature of the lake water"

Lowerfng of the water temperature car¡not, thereforer be regarded

as the on1y preelpltatlng cause of thls phenomenon.

Brooker Klugh (L929, tested experlmentally tbe effeet of

lncreased salt concentratlon on species of CIgSS¡eera" In sone

cases the lncrease ln salt coneentratlon ruas conbined Tìrltb

htgh or low temperatureô The results of these experlnnents

lndleated that a¡¡ lncrease f.n the salt coneentratlon lndueed

the ephlppial condltlon¡ though excretory products of the

anlnals may haVe alsO played sone part" Lowerlng of tenpera*

ture¡ when conbined wfth lncrease of saltsr vas nore effectlve

ln producing the ephippla} condltlon than ralslng of tempera-

turen though fleld observation demonstrated that exaetly the

opposJ.te eondftlon prevalled ln sprfng poolsr when they were

dryfng up¡ and when under natural conditions ephlppia wefe

produced ln large nunbers.

It seens dfffleult to belleve that either lncreased salt

concentratlon or the aecunuLatlon of waste produets can have

been sufficlently present 1n tha waters of Hemlng l¿ake to

tnduee the ephtpplal condltfon. It would appeart thereforet



2L2

that lowered tenperature was probably the naJor faetor ln

brlnglng about the ephfpplal condltlon ln the $lg$gg.eæ, of

Hemlng Lake"

A nunber of the ÇIadgcelE were r¡ot fon¡rd ln winter col*

lectlons (Tab}e VIr L949-5O)¡ though sone had been present !n

the eollectlons of Qctober 4, 1948 (Table IVr 1948) ' Of, the

nperslstenttr 9]adqcera a number contLnued to reproduce actlvely

throughout the wlnter¡ even thougb thelr nunbers were greatly

reduced" 0n the other hand¡ a few showed a drop l"n both repro*

dnetlve aetlvfty and numbers preseat.
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STUÐIES OF COPEPCIÐA å}TD CTADOCERA OF IAKE WINNIPEG

Ðurtng Julyr August¡ a¡d Qctoberr L949 eollectlons of

plankton were made from take Ylllnntpeg. At nost statlons col*

J.ectfons lneluded surfåce sanples (lneLuding soae evenlng

samples)¡ horl,zontal sanples taken at a deptb of L5 feetn

horlzontal sanples at a depth of 2i feetr Ðd vertical samples"

The vertleal samples eollected ln July were all taken from a

deptb wlthin one fathon of the botto¡n. lbe depth was prevlous*

ly aseertalned by soundíng" In order ts follow the seasonal

changes in abundance of these planktonts wlnter sanples through

the lce were also obtalned on the following datese January

2Or LgSOi January 31, L95Oi and February 22r 1950" Samples

taken ln January and February Trere alt vertleal hauls fron

varfous depths "
Results of the sanpling are tabulated ln Tables I to VIII"

The nunbers shown ln the tables lndlcate the nunber of speel*

mens p€r Ctte lllo for each species of copepOd or cla{oderan"

The statlons listed ln tbese tables are sttuated as follows:

Statlon 1 about Oef nlles west of nouth of Mukatawa Rlver¡

(ffg. 30¡ Flg" 31)t Statlon 2, 25 nlles W.N.W. of, Mukatawa

RLver on swrmer flshlng grounds (ffg" 32); Statlon 3r 12 nLles

Tlf . of Mr¡katawa Rlver on suilner flshlng grounds; Statlon 4t

13 nlLes west of Mukatawa RLver on sutmer f,[sblng grounds;

Statfon ie 4 nlles west of Mukatawa Rlver; Statlon 6¡ O"l

nl]e north of Hecla Island (ffg. 33r 34t 35) Statlon /t near

Blaek Bear Island on f,a}l fishlng grounds; Statlon I near
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Glmll on wlnter flshlng gror.rnds; Statlon 9 at Doghead PoJ.nt,

The Namows on winter fishing ground,s; Statlon lO near Hecla

(v1llage) on wlnter flshing grounds. These statlons are shown

on a nap of take Wlnnlpeg (Flgure 29) 
"

As shown ln FÍg. 24s Lake Vrllnnlpeg |s bordered on the

east by Preeanbrian granltes and on the west by Ordovlclan

Llmestoneo Flg" 3O ts a vlew of the sumner flshlng settlement

at Mukatawa (efg H.ack) Riverr whfch was the base of operatlons

for collectlons of pJ-ankton and clscoes ln Jrrly¡ L949, Flg" 31

showp the shorellne and vegetatlon along the lakeshore near the

mouth of Mukatawa Rlver¡ whlle Flg.32 shows a portlon of a

large granite outerop (norttru¡est of Muhatawa River) fn the

nlddle of Lake Wfnntpeg on whleh the flshlng settlenent of
ilspider Islandil 1s situated. Figures¡ 33¡ 34r and 3f are

photogrephs taken at lleela Islandr Lake Tìflnnlpeg, whieh was

the base of operatlons for collectlons nade ln August a L949"

Flgures 33 anA 34 show a uclosecrrpn and more distant vlew Of

the llnestone fornatlon typieal of thfs lsland and of the

eastern shore of Lake $rÍnnlpeg. Flgure 35 shows a typleal

grass a¡¡d woods fornatlon close to the Gull Earbour Hatehery¡

near the nortt¡ end of IIecIa IsLand. ,11 comparlson of Figures

3Or 31r and 32 wlth Figures 33¡ 34r and 3l pofnts out the

renarkable eontrast ln roek fornatlons and vegetatlon between

the western (and northern) portlon of, this huge lake and the

eastern (ane sauthern) Portlon'
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MÆTERI4TS AI{D MBTHODS

All eollectfons were made by the use of a Clarke and

Bumpus plankbon sanpler" It was found¡ however¡ that the

eountlng mechanlsn of the plankton sanpler trfroze upn at

temperatures below -ZOoF. For eollectlons nade 1n January

and Februaryr L95O¡ 1t wasr thereforer necessary to estimate

the volune of water wbleh passed through the sampler"

The sane procedure $ias followed as for sanples taken at

Ilenlng lake ln kllllngr preserving and countÍng of plankterso
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CCIPEPOD.A OF TAI(E WINNIPEÊ

LinnoealanuF maerurus Sarsr 1863

LfnfrgcalaLus nacrufr¡Ê Tras found at f statlons out of 10

at whlch eollectlons were made. It was usually fot¡¡¡d below

a depth of 25 feet; âs wâs to be expeeted since lt 1s typically
a deep water forno It didl however¡ occur oeeasionally at the

surfaee being found Ín a mornlng eollection at Statlon 3 and

1n an evenlng eollectlon at Statlon 6. LlunsæIggqË- rcggggg
was foturd 1n 2 out of 13 surface horlzontal eollectlons; in
I out of 7 horlzontal collectlons at Li feeti ln 4 out of 9

horlzontal eoll"ectlons at 2j îeet; and 1n L2 out of 39 vertlea1

collectlorrs. It was not found ln samples collected durlng

January or Februarl¡ L95Az but was present Late 1n 0etobert

L9a9t belng fotrnd 1n a slngle vertical sanple, wlth about 139

speelmens per Güo mo LlnnogalPnus gggggru. was most abundant

fn a horizontal sanple taken at 2j feet at Statlon 4 on July

29¡ L949. Its abunda¡rce ln thls sample was nearly 281000

speeÍmens per cu.c rlr, ffl four vertfeal sanples taken at the

same time¡ and at the sane loeatlonr the nunbers of specfnens

ranged fro¡a ajï b 131843 per cuc rr¡ Íhe average nunber for
the four vertical eoJ.lectlons was over tr000 specinens per cuo

I[o Males and feurales were about equal.ly numerous when all
samples are consÍdered together, but there was great varÍat1on

ln lndlvldual- eolleetLons" In sone sanples the naLe sex predon*

lnated, whf.le 1n other sanples females were nore rlunerousó In
the richçst sample (for this specles ) M per eent of the speci*
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mens were feuales and l4 per cent Trere nales. the absence of

L, ga-grtrrgg fro¡r collectlons made 1n January and February

poses the questlon of wlnter survival of thls speeles. It
seems entlrely possJ.ble that speefmens of thfs speeies burusw

lnto the nud at the bottom of a lake and hlbernate gE edu+ts.,

as ls true of sone other eopepods" This wor¡1d oxplaln the

appearanee of adults early 1n the sprlng. Thls explanatlon

suggested by Ðr. H" C" Yeat¡aan 1s fn aeeord wlth the authorts

observatlons "

Eblschura þgggÞ;þ Forbes, 1882

Alnost every collection taken during Julyr August and

October t L949 eontalned thls copepod whlch was often exÈremely

abundant " The maximum nunber f oturd ln a slngLe sanple was

62¡TLO p€r cuo Bo 1n a horLzontal drag at 2i feet at Station

2 on July 15r L949o Eplschula lacustris was found 1n 16 of

68 eolleetlons at l-0 statlons belng present tn 13 of 13 sup*

face collectlons; ln 7 of 7 hbrizontal collectlons at q depth

of 1l feet; in 9 of t horlzontaL collectlons at a depth of

25 feet; and 7n 27 aut of 39 vertlcal collectlonso It was

not found ln the wlnter samples bken durlng January'and Feb*

nrary, l9l0p but was found ln reduced nunbers ln the samples

taken on October 21, L949. lhat the letha1 tenperature for
thls copepod is low 1s evident fron the fact that at a tempera*

ture of 2u2o e" on 0etober 21, Lgagt sone specinens of !"
Lacn*qls were stlll found; though 1t was not found 1n water
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at a temperature of Lo0, ln the coltectfons nade durlng the

wfntero Lt see$s probable that shortage of food as well as

low tennperature was a factor eontrlbutlng to the ellninatlon
of thls specles from the wfnter sampleso lfflnter hlbernatÍon

of adults ls also a possJ.blllty for thls speeles.

In the colleetlons of JuJ-y 14, L949, a3.1 of whJ.ch were

taken between 6¡@ âeno arrd 7¡40 acno there $ras a rather

lnteresting dlstributlon of the specimens of this eopepodo

At the surface there were about 4r00O specf.nens per cui¡rßa

whlle in the vertieaL sanÞles there were about 5¡5AA spect-

nens per cuo r[e on the average. there was a eoncentration

anounting to about 91000 sp_ecLnens per cü.r ulo at Lj feet whfle

at 2j feet there were about 7 tlnes as mar¡y or about 639OOO

speclnens per eu. rno

The effeet of temperature ln lnfluenclng the sensltlvtty
of EnIqqbuge laeustrls to llght has been denonstrated by

Langford (1938) n He found that whlle 1n dayllght thls speeles

wor¡lit vacate surfaee waters at tenperatures of 2Oo C. or
greaterr .Íet at nlght 1t would return to these warÐ upper

strata" .&t Statlon 6 on.å.ugust 9t 1p4p, we ftnd eonflrmatlon

of this view, Wlth a water tenperature of 22.20 Cn (both at

strrface and botton) there were only 436 specimens per cllo rno

of g. AågggLEt¿ ln surfaee waters at 2¡30 potocr whlle at 10¡20

polre there were 61817 speclnens per cu. mc (1.e. nearly 16

times as many) " In vertleal colleetlons there were on the

average 2?258 specåmens per cuo ur. ï at 15 feet ln a horlzontal



eolteetLon thore were 3ra38 specimens per cüo Elei and 1n a

horl.zontal sanple at 2j feet there rvere 5rL37 specLnens per

€uo Ero (lables I, IIIr V and VIIr also Flg. 29).

Eplsebu¡a nevade-nsls LfllJeborg r 1889

Enlsghuæ $Élvsd-ensjls was fonnd ln 4! of 68 eolleetio4s

nade at 10 statlons. It was f,ound 1n 11 of 13 surface sanplese

6 of I hotLzontal samples at L5 feetr ln 7 of p horf.zontal

sanples at 25 feetn and ln 2L of 39 vertieal sanples. Shis

specles was not found ln the colleetÍon ¡nade on July Ir Lgags

and only oecurred 1n two of ffve vertlcal. sanples taken on

Jrúy 14, Lg49¡ belng absent from horizontal sanples taken at

surfacer at 15 feet and at 25 teetn Thereafter¡ however, 1t

was alnost consta.ntJ.y present together wlth E. åggqþgþ, untl1

Oatober 2/, L9+9 and was consf,derably nore abundant Ln nost

sanples. Its greatest abwrdanc.e was ln an evenlng surface

sample taken at Statlon 5 on July 2pr lgagr there belng over

461000 speclnens per Guo rno on that occaslon" Its distributlon
at Statlon 6 on August gt L949, resembled that of g. &ggggjþlå.

0n that date Ít was over 2O tfmes as abundant ln an evening

sample at the surfaee as ln a'day sanple at the surfaee" It
was nearly twlee as abundant ln the evenlng sample at the stlrç

face as ln the horlzontal day sanple at 15 feet. E. nevadenqlç

was only sllghtly nore abr¡ndant 1n the evenlng sanple at the

surface tha¡r lt was 1n the day sanpJ-e at 25 feetn It was about

flve tlnes as abundant 1n the evenlng sanple as ft was jn day

vertleåI sanplesn In general¡ slmllar faetors appear to govern

2rg
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the dlurnal mlgratlon of $. nevadensls and $. lacustris
(Tables I¡ IIIr Vr ï"II and Flg " 29).

Ðlaptonqs ashl.andi Marsh, 1893

Thls eopepod was found tn 67 out of '68. co[ectfons made

at 1O statlons (Tables I,, III, Vr and VII). Ðlaptonqå ast¡landl

nas the most abundant specles of eopepod ln surfaee eollectlons

even exeeedlne g[g]gæ bicuçpldatus var. !þBË1, 1n nunbers

per cr,rr oc There ïuere on the average about 77 per cent norê

speeinens of ashlandl than of Ëggg! at the surfaee, In
vertical samples¡ howeverr Ð" gg$¡1¡¡g!! was only about 90 per

eent as numerous per cuo rnc as g. þ. thonasÍ. A study of

vertteaL sanples undoubtedly provldes the best lndleator of,

thelr relatlve abundance. It ls lnterestlng to observer how-

ever, that 1n horlzontal eollectlons at a depth of 2j feet

there were on the ave"age nearly /O per eent more speclnens of

Ð" gEb@lå than of Q" þ. &.nasl per cuo Ino On the other

b,and 1n horÍzontal eollectfons at a depth of L5 feet there

were on the average only about 33 per cent as many speclnens

of Ð.gÊhlggÈl as there yùere of Q".þ. !þæ,SL per euo tnr 0n

the average for all coLlectlons nade there were about I per

cent nore speclnens of Ð" êgþ!g¡ç!L than of g. Þ. !498Ê,SL per

Cll o lll ¡

Ðlaptomus.ashlandl was present ln greatest abundance 1n

a horizontal sanple taken at a depth of 25 feøt on July âSt

Lg4g. In thls sample lts abundance was nearly 1Llt0O0 per cu.



Eo (TabLe V). In the same serl€s of collectlons there were

nearly elght tirnes as nany speclmens of g. ggþ!g¡$!t per cuo lrtr

ln 3 horizonta-l colleetions taken at depths of 15 feet and 25

feet as there ïvere 1n 4 vertfeal collections at the same loea-

tlon" On the average this specles sras nearly slx times as

abundant ln t horLzontal samples at a depth of 2J teet as lt
was ln 39 vertleal sampleso

&" E€$glå was the or¡ly a¡¡1nal speeies found ln 4 vertl*
ca1 collecttons nade on February 22t J-glO¡ fron depths of 2l
f,eet s 24 feetr 12 feet ar¡d 6 feet (Table VII)"

Dlaptonuq nlnutus tf.llJeborg¡ 1889

Dlantomus-, g¿Sgæ, was found 1n Lake l¡Jfnnlþ g only ln the

collectlons nade at Black Bear Island on Oetober 27, L949¡ Ðrd

at the l{arrou¡s on Je.nuary 31 t L95O. 0f the Oetober collectlons

two 15 and 2j feet horizontaL sanples contalned this copepod

in snall nr¡nbers n A surfaee sanple and three vertieal sanples

colleeted at the same loeatlon did not contaln 1t. 0f four

vertleal" sanpl.es colleeted tn Januaryt J-9l0t two¡ nanely those

frsm 84 feet and from 36 feet eontained snalL nunbers of, $.

ElåË$!åu Two other vertical samples from depths of 24 feet

and 12 feet dld rrot eontaln tbls specles. E[ack Bear Island

ls only about f mlles north of The Nagows. Slnee these two

lseatlons are so close together lt might be lnfemed that $"
mlnutus had ln l,ake tÅllnnipeg only a very local dlstributLono

At any rate |t nay safely be saJ.d that Ð,. Eå*qþqq was f,ound la

22L
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very eool ïvater 1n the deepest part of luake rJfinntpeg " Thls

wor:Id appear to Justify the observatÍons of, Marsb (1909) who

regarded Ð.. gåggþg5 as dtstlnetly s.tgFoth,ernaL.. R. E" Cokere

G938) however, found this speeies ln several warm shallow

eoastal plaln lakes ln North Cerollnan and the autborts observa*

tl.ons at Eenlng Lake further confirm the abltlty of $" nlqutus

to survlve |n warn as well as 1n eold waters" One speclnen

of S" nlnutus was found ln the stonaeh of a cLsco collected

at Statlon 2 (nfg. 29) "

Llap-lonus oresgnensfs LlltJeborgr 1889

e&p.:!gggå erg.s.ongsÉg was fonnd ln 43 out of 68 sanples

taken durtng the perlod of collectf.on¡ 1" e. duJel4g Jt¡1Y¡

August and Qetober¡ Lgag¡ and during January and Feþrüarfe

t95O. It was found ln 11 out of 13 surfaee samples; ln 3 out

of ? horLzontal sanples at a depth of 15 feeti ln 5 out of I
horlzontal sanples at a depth of 25 teet; and tn 24 out of,

39 vertlcal samples. It nras general-ly more abundant per cüo llle

1n vertleal samples than lb horlzoataJ, sanples vrhether taken

at the surf,aeer at a depth of 15 feet¡ or at a depth of 2i

feetn In the hortzontal sanples thls speeles rras somewhat

nore abr¡ndant on the average at a depth of 25 teet than at

the surface¡ but was alsor on the average more abundant at

the surface than at a depth of 15 teet (lables Ir III' Vr and

vrr)"
Dlen*uqpug gËg_fígpeFs"lE waE nogt abuRdagt ln vertfcal
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colleetlons mad,e at Loeatlon 2 on Jr:1y L4, L949. In I vert*

leal eollectLons made on tbat date there slere on the average

over 111000 speclnens of thls eopepod per cllo Bo Ðå983ruå

oresonensl.s appeared to be at lts peak 1n nunbers for the samples

studled at this loeatlon and tfne" It was stlll quite abundant

at a depth of 25 teet on October 217 L949. It was present ln
redueed nunbers ln only one of ttrnee vertleaL sanples¡ and was

not found fn a surfaee collectlon or ln a horlzontal sample at

a depth of 15 feet at thls locatfon" It was only found 1n the

verttcal eolleetlons made on Ja¡ruary 31 ¡ LgSOt fron depths of

36 feet and 84 feet at The Narrows " It was not fot¡nd 1n vertL*

cal samples on the sane date from deptbs of 24 feet and 12 feet*

Iüelther was Lt f,ound 1n the other vertical samples taken fn

Jarruary and FebrÌ,rary, J_95O (ffg " 29) 
"

Ðlaptonus sicllf,s Forbesr 1882

ÞLeB-tpnus. slcll1s was found in 3e of 68 sanples taken

at 10 loeatf.ons" It was found ln 7 of 13 surfaee samples¡

Ln 4 of ? horlzontal sanples at a depth of 15 føetr Ln 5 of I
horlzontal sanples at a depth of 25 feetr atrd 1n 16 of 39

vertlcal sanpleso Its greatest abu$dance ln the sanples taken

was ln a surfaee eolleetlon made at tocatf.on f about 4 niles

from the mouth of Mr¡katawa Rlver¡ on July 29, 1949" Its
abundance ln thÍs salople reaehed nearly 14r0OO speelmens per

clro lno (Table Ir IIII Vr üJIl and Fign 291 "
In collectlons taken at the strrface on August 3Or Lgaga

there ïvere over 15 tl¡ses as many speclmens 1¡r an evenlng

sample as there TÍere on the average for two surface sanples
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taken ln dayllght. The abundanee ln the evening surfaee sanple

vras about 14 tl.nes that at 15 feet, over 3 tlmes that at 25

feet and over 12 tlmes that found on the average 1n vertical
sanples" there seens to be a definlte tendency for &" Slpål4g
to eongregate at the surfaee in the evenlng )

Tllhlle Diantonq.s stplllS was found 1n samples taken on

0ctober 2f, Lgag¡ lt was absent from the collectlons nade on

January 20, L95At and on February 22, I95O. It $ras¡ howeverg

found ln one of four vertJ.eal colleetlons made on Ja¡ruarl 31r

1950" CIddly enough the vertical sample in whleh thls eopepod

was found ¡uas taken from a depth of 12 feet¡ whlle three other

vertLeal samples froni depths of 24 feet, 36 feetr and 84 feet¡

respectlu.ultr dld not contaln tbls speeles. the onJ.y eoncluslon

to be d,rawn ls that E. sIsjlxlg ls apparently l1ke other copepods

mueb redueed ln nunbers durlng the-wÍnter¡ and belng rare at

tl¡-ts season w1ll often escape th,e sanpllng net "

8r¡cyclons aellls Koch¡ 1838

Eqgnel-ap-å aq+fÊ appeared to be rare ln Lake llilnnlpeg

being found onJ'y ln a surfaee sanple at Locatlon 1 ln shallow

water near the mouth of Mukatawa Rlver on July Ir Lgag¡ and fn

a horÍzontal colleetlon at a depth of 2l feet on 0ctober 2ln

L949o The latter collectlon ntas nade at Blaek Bear Island
(Locatlon 9) " Very few speclnens $rere found ln either of the

sanples whicb eontalned thls specles (nfg. 29)"
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GyglpnF. blcuspldatqg vâro thomasl Forbes, 1882

Cvclops bleuspldatqg varo thonasl. wasr wltl¡ the exceptlon

of Ð;laplonuÊ asþfer¡g¿¡ the nost abrrndant copepod found 1n f,ake

ilJlnnlpeg " It was found In 55 of 68 samples taken at l0 loca-
tlons there belngr on the average for aLl eorreetfons¡ nearly
23r0oo specfmens of g. .þ" !þgggst per Guo rnc rts greatest

abundance on the overaLl- average was at a depth of zj føei
wftþ over 551000 specf.nens per cllo Ee¡ though J.t was nearJ.y

as abundant at If feet wlth elose to t4rooO speelnens per Gro

tno The overall average for surface sanples was less than

91000 speelmens per eu. n. â¡rd for vertical sampJ.es Just over

141000 specinens per Güc ulc thls specles reaehed fts greatest

abu¡¡dance 1n eollectlons nade on Ju].y 2p, Lg4g" 0n that date

there were nearly 1811000 specinens per cu, rrr êt a depth of
lf feeto about 107¡000 per crr tso at a depth ot, 25 feet, and

nearly 5Or0O0 speclmens per Gue me on the average for 4 vertleal
eollections c

In the vertfeal collectlons made ln 0etober, Lgagz the

numbers of $. þ. l}ggggå averaged nearly 41000 speelnens per

cuo [e These numbers ïJere nuch redueed 1n the wlater eollee*

tfons n 0f 2 vertleal eolleetlons mad.e on January 20¡ 1950¡

oae eontained 139 specinens pêp cür Dc and the other noneo

0f four vertical collectfons made on January 31 ¡ L95ot three

contalned respeetively 4O, L85¡ and 278 specÍnens per cüe ne

of this speeles" The four vertleal samples taken on February

22a 1950r d,ld not contatn 9. .þ. 3bgEtgl" That ft was probably



Fig, 30, View of the Summer Flshing V1l1age at the mouth

of Mukatalua (B1s Black) Rlver, whleh was the center

of operatlons for eollectlons of Plankton and Clscoes

durlng Julyr 1949.

Vlew of the west shore of Lake ÏVlnnipegr inst south

of the mouth of Mukatavra Rlver.

End of Granite outcrop 1n Lake Wlnnlpegr n'ear

Statlon II. Fig. 29t on whfeh 1s sltuated Splder

Island Flshing Statlon.

F1g, 31"

F1g" 32"
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stl.ll pres€nt though. very scarce seens l1kely fron studles

nade at Henlng takeu tslng a mueh, larger plankbon net lt was

posslbl.e to denonstrate the contlnued presence of thls eopepod

tbroughout the winter (lables I ¡ III, V, lrII and Fig " 29) o

MesocycloÌE edax Forbesr 1891

Mesoelglgps edax_ was f,ound ln onJ.y 28 of 68 samples eol*
leeted at 1o statÍons 1n Lake Ttlfumtpeg. It was taken only at

statlons 3 and 6" At station 3 it was found 1n both vertfeal
saoples and in a surfaee colleetlon, but was not found ln
lrorlzontal eollectlons nade at lj teet or at 25 feet" At

Statlon 6 Ít t¡¡as found ln every collectfon" It was most abun-

dant ln a horlzontal collectlon nade on August 9t Lg+9¡ at a

depth of 2j teetn In tiris sanple lt reaehed 1ts peak ln
nunbers wlth over 2O,OO0 speelnens per olr¡ Eo (tr'ig " 29) 

"
MesoeyElops gdax was not found 1n the collectlons made ln

Oetober 2/¡ Lgag¡ at a tenperatt¡re oî 2"2oeo nor ln the samples

taken ln January and February, L95O" lhe absenee of thls
speeles 1n these collectlons Ls no doubt the result of the low

water temperatüTêo

At Statlon 6 there was a deflnlte drop 1n numbers of
qesogrsågp-g ed.ax ln vertlcal coLleetlons between August 24¡

L949 and August 3Ot L949" The drop ln tenperature of surface

waters was 4.lo| during tbe sane perlod whfle the tenperatUre

at the botton dropped 5.0o C. Ihe drop fn nunbers per cuo t[a

f.s belfeved to have been a dlrect result of the drop ln water
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temperatüp€o In studLes at Henlng Lake this speeles was not

found 1n wlnter samples but was present 1n the sanples taken

ln CIetober, 1948, the water temperature on tbls date belng

f C" It seems probabl"e, thereforer tbat the letbal tempera-

trrre for thls speeles l1es between 20 C. and f C"

Cyelopq praslnus Flscher, f860

Êrelç¡S praslnus appeared to be very rare ln Lake Tlllnnlpeg

lnsofar as lndleated by the sanples taken" In 68 sanples at

1O statlons lt was found onì.y twice¡ orrce ln a surface sample

at Statlon I and agaln ln a vertical sanple at Station 3" In
the latter sanple fts abundance vuas sllghtly ovex 400 specimens

per cu" mo whlle ln the same sanpJ.e there were over 82r0Q0

speclnens of 9. !. lhonaså per cüo no (nfg . 29) 
"

0yclops vernalis .var. amerlcanus Âfarsh, 1893

CvclopJ¡ verpall.s var. -egr-!_e-QDus. Ì{as found 1n 32 of 68

sanples taken at 10 statlons" It vias present 1n 6 of 13 sür-

faee samples; ln 4 of I botlzontal sanples at 15 feeti ln 6 of
p horizontal sanples at 25 feet; and 1n 16 of 39 vertleal
sanplesn ft was not found ln any of the sanples taken on

October 27t lgag¡ nor 1n the collectlons nade ln January and

February ? L95O. Even 1n the collections mad,e on August 3Or

I9a9¡ ft was found only 1n vertleal sanples. g. I. amerlcanFs

reached lts peak 1n abu¡rdance for the sanples taken at StatLon

3 on ,Iuly 23¡ Lgag¡ wlth nearly 591000 speelnens per Çuo rile
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1n a surface eollectlon. At Station 1 a vertisal collectlon
from a depth of L2 feet ylelded over 37r@0 speelmens per cü,c

re though¡ at the sane tlme, there nere only 48 specinens per

cue lno at the surfaee" In the colLectlons nade fn August,

L9+9 lt was nuch nore abundant below than at the su¡faceo

For example in afternoon eolleetlons nade on August g¡ L949

there were over 20 tlnes as maÄy specJ.nens at a depth of 15

feet¡ ovêT 30 times as many at 2i feetr arrd about t8 tlnes as

nany on the average 1n vertlcal sanpJ-es as there were at the

surface (Tables Ir III' Vr WI and Fig. 29) 
"

Cyelons vernalls_var. .@.S!€^B.iægE Flseher¡ 1853

g¡relgps verqellg v&ro brevLspjllrosus was found ln 26 of

68 sarnptes talen at 1O statlons. It was not usually as abu¡t-

sant as go Jo g$eråe-ru., It was found fn only 2 eollectlons

nade fn July¡ forn roÞusltæ being found on JuJ.y J.4r Lg49t fa

a drag at 25 feetr alrd typical br,evlsolFosus ln an evening

surface drae on Ju].y 29. 1949. Co v" brevlsnlnosus was absent

fron collectlons nade ln January and February ¡ LgSOt but was

present 1n conslderable numbers ln the vErtleal samples taken

oa 0ctober 27s L949" Its greatest abundance was ln a horlzontal

sanple taken on August 9¡ Lg49 at a depth of 25 feetr wfth

nearly 151000 speclmens per cüo nc (Tables Ir III¡ Vr WI¡ and

Ff.s n 29) ,
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Ce+thopaFplgjl mfnutus Claus r 1863

Çgg!&eanptq$ nlnutus rarely oeeurs 1n the planktonr but

a slngle f,enale bearlng eggs was found 1n a vertLeal haul f,ron

a depth of j4 feet at Statfon 2 on July L4r L949 (ÎabIe WI I
Fig. 29),

TI..AÐOCMA OF IAKE TIITNNTPEG

Dlanhêlrosoma braetrTurun Ltevlnr f848

ÐlapþFnossma þ{pchn¡rum was found ln 30 of 68 eol-leetlons

made at ten statLons, though 1t was absent from 3O eollectlons¡

nanely those nade at Statlons I to 3 and 7 to l0 lnclusLveo

The samples taken at Stations 7 to 1O were eollected durlng the

csoler nonths between the dates of October 27s Ig+9¡ and Feb*

ruary 22¡ LgjQ" The surfaee water temperature on October 2/o

1949 was 2ø2o Cn this specf.es srês¡ however, abundant at Henlng

take 1n eolleetlons taken on 0ctober 4, 1948r when the strrface

water tenperature rras f Cn It would appear that the lethal
temperature for !. þrgehfqlqs lles sonewhere between 5o C. årrd,

20 C" Thls speeles rvas generally more abr¡ndant 1n vertieal
sanples than in those taken at the surfaeer at a depth of 1l
feet¡ or at a depth of 2j feet. Yet ln a single sample taken

at a depth of 2j feet there were over 110rOO0 specÍnens of

Ðlao4auosgpa "Eggþtg¡g4 per cuo üo Thls peak for the speeies

was oþtalned on August g¡ Lg49 at Statlon 6 iust north of Eecla

Island" Loeal swarnlng wotrld appear to be the explanatfon for
the large numbers found 1n thls sampleo
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Ðfaplr,angegma braebvurun was found l.n vertlcal sanples

only at Statlon 6, though at thls statlon ft was found ln
13 of 14 ve¡tlcaL samples eollected. Thls speeles was f,ound

at Station 4 1n a horizontal sample taken at L5 feet and ln
one of two horf.zontal samples colleeted at 25 feeto It was

al.so f,ound ln an evening sample coLlected at the surfaee at

Statlon fr lts abundanee at this location reaehlng about 61000

speclnens per euo &c In general Ð" -þr-agl¡f,Uruxû nas abundant

only at Statlon 6 and nueh less so at statlons 4 and 5" At

Statlon 6 Judgfng from vertfcal samples there was durlng

August c 1949t a rapfd deellne 1n the numbers of thls speeles¡

nrith an average of 11rt83 per eti. lnc on.&,ugust gt 31707 per cuo

rre orr August 2\ and 6j4 p* cllo tûo on .A,ugust 3O (lables II t
IVr ItI, 1rIII and Flg " 29) "

DFehnlg @&MlEg proper Mull-er ¡ I78l
Daplu¡tF lonElsglpa Mtúler was falrly common 1n vertÍcal

sanples taken at Statlons 1 to 4, and was also found Ln a

surface horlzontaL eollectlon taken 1n the evening at Statlon

5" It was found 1n only 4 of 28 colleetions taken at StatLon

6, and 1n 1 of 6 sanples taken at Statlon 7. It showed a

progresslve drop ln the average nunber of speelmens per cf,lo tllo

and thls decrease 1n numbers was coruelated wfth a drop ln the

water temperaturec Tbe peak in numbers for this speeles was

reaehed |n a horlzontal colleetlon at 25 feet on August 9z

L94g wj.th over |!'OOQ specinens per cllo mo No specfnens of
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this cladoceran, were found in the late fall or wfnter samples

taken (Tables II, IVr VI¡ VIIr and Fig " 29).

Ðaphnla lonelspina hya]"lna Leydlg, 1860

Tlrree foqmae of Ðap.hn1a. lqnelsnlnA hyallna Leydlg ïrere

found 1n the eolleetlons nade from Lake llVtnnipeg¡ nanelyl

lEpicsr ealeata and mendojLeg. Sg$lglgg was for¡nd ln eollec*
tl.ons made 1n August at Statlon 6 where lt was present at all
depths¡ but was not found at other stations. It was most

abundant on the aveÞge ln vertleal sampJ.es¡ but reached a

peak of nearly 33rOO0 specLmens per cu, lno ln a surfaee sample

taken on August 2\ L949" Tbere was an appreelable drop 1n

average numbers p€r cr,lo lnc ln the vertical samples eolleeted

on .August 30" Oaleata was fou¡rd 1n only I of 13 samples taken

at the surfacer in L of 7 sanplos taken at a depth of Lj feet¡
in 4 at 9 sanples collected at 2j feet¡ arrd 1n 12 of 20 vertÍ-
ea.L samples taken between Ju].y 14 and August 24" It was not

for¡¡¡d ln eolleetlons made after that date. åTULE was on the

whole less cocrnon than ealg_ata or gggg@. It was, howevere

the only one of these fqrqae found at Statlon 7 on October

27, L949. Its presence ln the eool lake water at thfs late
date¡ together wlth the absence of the otber two {ggEp 1s

held to eonflrn observatlons made prevlously at Hemlng Laket

where 1t was found that the crested formae dfsappeared, as the

water temperature droppedo The author ls of the opinlon that

the crested condftlon ls a dlreet resnlt of higher water teaper*



Fig. 33. View of shore near the nortl¡vvest eorner of

Hecla Islande Lake nÏinnipegr showlng outerop

of 0rdovlelan Llmestone, the roek fornatlon

which underlles the east slde of Lake Tlflnnipeg.

VLew taken further south along the west shore

of Hecla fsland showlng Limestone formatlon

and forest growth.

View taken 1n Augustr I949r near GuJ.l Harbor

Hatchery, Hecla Island¡ shorrving grasses and

mlxed growth of willowsr poplar and pÍne.

Flg, 34.

Fig, 3r"
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ature, and that reverslon to the uncrested condltlon oceurs

as the water ternperature d,rops" The peak 1n nrmbers for ggge

was found 1n a sample taken at a depth of 2i feet at Statlon

4 on Jr¡Ly 29, Lgag¡ there belng IrO00 spêclmens per cllo lno ln

that sanple. None of the ttrree åg.@, was found 1n the eol-

lectlons naüê ln January or February ¡ 1.gS$t fron waters of Lake

ïIlnnipeg. Trrpica at least may st1ll have been present though

!n sueh redueed nu.mbers as to escape the sanpllng net (TableS

II I IVr 'lÆ , WII , and Fig " 29) "

Ðaphnla pr¡lex obtusa Kurz¡ L874

Daphnla ÞgL_ex obtusg Kurz was found ln only two eollee*

tlons" It was found once ln a su¡face sanple at Statlon 6 on

August g¡ Lgag¡ and, agaln fn'a sample at 25 feet at Statlon 7

on $etober 27t L949o In eaeh case there rvere only sllghtly

over 100 speclnens per cu. ltlc (lab1es II and III I Fig " 29) "

Ðapbnlg prrle4 pullearlq Forbesr 1882

Daphnla Þu13S nr¡llearÍa Forbes was fo¡¡nd ln orrly föur

sanples two of whlch were collected at Statlon 6 on August pt

I9+9t and two at Statlon 7 on October 2/, L949" i!.t Statlon 6

1t was found at the surface and at 1l feet whlle at Statlon f
|t was for¡nd at L5 feet and at 2i teøt. It was nuuer:oxls only

|n the saraple taken at L5 feet at Statlon 61 ln whlch there

were over ?1600 specimens per ctlc re (Tahles II¡ IVr W¡ and

Flg* 29).
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Ðaphnia nulex form retrocuåva Forbes, 1882

Ðanhnla nulex form retrocurE Forbes was for:nd in all
but one of the eorleetlons taken at statlons 1 to 6, rt was

not found 1n the sanples taken at statlons / to 1o¡ during the
cooler nonths. F?om a study of vertical sanples (Table wrl)
this species reached lts peak on August g¡ Lgag¡ at station 6o

The greatest nunber found 1n a slngle collectlon urere obtained

ln a sample at a depth of zj feet taken at the same station,
whleh contalned over 99ro0o specinens per cu. H¡ As was done

at Henlng Ïrake counts $rere made of tetroeu.nva forns to deter*
mlne what pereentage were the typlcal large-crested form and,

arso the percentage of this form which \ivere represented by

snall-erested speclmens" fhe following table lndlcates pêr.-

eentage of speclmens whÍch were short-erested.. No u¡rcrested

speclmens were foundn

lable IX" Percentage of short-erested Ð. pul€:( forn retro-
qtrrva_ and sater temperatures-in-iffiteal sãñfrGs

__ 
from L¡ake 'ûtlnnipesr Ig 

l
No. of Percentage ofvertÍcal short-erested Trlater tenpera-sannples p. pulex forn ture degreesDate eoLlected retioCrrrva centlgráde

JuJ.y I, L949 1 tOO 13.1
July 14, L949 5 lOO 14.8
{ulv ?3 r L949 2 97 16.1July 2p, l.949 4 g? 16.1Aug. 9tL949 2 BO ZZ.zAug"24rl949 6 ? 2J..4
4og. lorL2+g 6 1] L6.T
Oct . 27 ¡ L949 3 5O 2.2

Table IX shown

high temperature was

above lndleates,

a faetor ln the

at least partÍal-ly¡ that
productlon of the large*
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crested forn of 1glgocggg, slnce the largest percentage of
large-erested specinens oecurs at the perlod of hlghest water

tenperattrrê c ÎhorUh only the sanples taken 1n August were all
eolJ-ected at the sane locatlon and thougb, therefore¡ onJ.y

these are strlctly eonparable, yet we flnd for the July samples

evLdenee of, tbe saÍqe general tendency towards productlon of

larger*crested forns as the water tenpenature rl.seso the

anazlng varlatlon between the colleetlons of August I (80 per

eent ihort-erested) and August 24 (7 per eent short-erested)

ean only be explalned as resulting frsm a great spurt tn
erest development, durlng this perlod of htgb water temperatur€e

There was then a reverslon to the shorter-erested, forn as the

water temperature dropped. lhat there should be as marry as

one-half the speeimens vqith large crests on Oetober 212 Lg4?

does seen at flrst remarkahle. Exanlnatlon of Table l,:tII

showsr howeverr that renarkably few speelmens of retrscurga

were obtained ln two vertíeal eoLleetlons and a tblrd vertieal
eolleetlon eontalned no speefmens at aIlo Sueh snall nunbers

ïvere present that 1t ts unwise to conpare these eolleetlons

made at Station 7 on Oetober 212 wítlt collectfons eontafnlng

large nr¡mbers of speelneas made ln A,ugust at Station 6. lhere

ls a strong probablllty that¡ though blgh tenperature rnay

lead to a sndden spurt ln crest productlonr yet low tempera-

ture w111 affect not the large-crested lndlv1d,uals thenselves

but only their progerìry. In other words whlle a small-erested.

indlvldual nay develop a large erest beeause of hlgh tenpera-
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turer yet having onee deveS-oped a Large crest lt eannot

shrlnk ltr no natter how lôw the water tenpenature nay drop"

Thls wo¡¡ld explaln tbe persistence of the large-erested specl-

mens 1n eoLd waters ln the autumnr whlle at the same tlme explaln

the great d.ecrease ln small-cpêsted speclmens when the waters

are warmest. It also appears evldent from studles nade that

high water tenperature 1s nost conduclve to tbe greatest pêpro-

ductlve aetlvity and the most rapid growth of these Clq{qegrar

whlle eolder waters aet 1n the opposlte lÍâf r Inereased repro-

duetfve aetivlty and. more raplel growth wfll- naturally tend

towards a nore rapld transfornatlon of the populatlon of snall*

crested relrocqrve lnto large-erested speeÍmensn 0n the otber

hand with a drop ln water ternperature there wlll be a greater

lag 1n the produetlon of the small-crested, forms.

Danhnla lonelsolna var. loneLrenis Sars. 1861

Ðgpbn:tg lonelsplng var. @&UG¡SLå sars slas apparently

rare 1n Lake tfflnnlpegr belng taken only ln a slngle eollectlono

The sample whleh contalned thls varlety was obtafned fron a

depth ot L5 feet at Statlon 6 on August 3O, f9+9, there belng

about 1¡5OO speclnens per cüo tnr (Tgble IV¡ Ffg. 29)"

Bosnlna c" lotrglspÍna obtusLrostrls auet; Birge

Bosmlna coregonf longisoina obtgsirostrls auet; Blrge

$ras found at Statlons 1; 2r 3¡ 4r 6, anð.7. It was not found

at Statlons lt 8, 9s or 10. It was abr¡ndant only at Statlon 2

where ft reaehed a peak of nearly 331000 speclnens per Güc $¡
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1n a vertleal sanplen Lower water temperature for¡nd at Statlon

2 seened to be nore favorable to lncrease ln nr¡nbers of tl¡-ts
specLes, whlle lt was rendered searce by the hlgber water

tenperature fourd at Statlon 6. though present at Statlon /
Ln vertlcal. samples and ln a colleetlon at 25 teet 1t was far
from abundant" It wEs not found 1n vertical colleetions made

1n January and Bebruary¡ L95O (Table II¡ IVr 1I[r VIII and Fig'
29) " Studles nade at Henlng Lake showed that thls forn can

survlve wlnter eondltions but beeomes redueed 1n nu.mbers.

It'ls posslhle that gþlgglrEgËrig was present 1n snall numbers

1n Lake Winnlpeg v¡aters even though none were oþtained by the

sanpllng nethods used" It wot¡ld appear advfsable to use a

very large-nouthed plankton net to make wlnter vertical hauls

rather than a snall-mouthed net such as that attaehed to the

Clarke and Bumpus planlrbon sanpler. Even where thls was done

at Henlng Lake only two speeÍnens of oÞ.tuslros:Lglg $ere some-

tlmes taken fron over 300 llters of waterr âs 1n a collectLon

nade on May !r LglO. Specles whieh become nueh reduced 1n

nu¡nbers durlng the winter arê of course very likely to escape

the sanpllng net"

Bosmlna c. longlsplna auct; Blrge

Bosnlna coresonl lonelg)lna auet; Blrge was taken ln only

p samples of whlch / were fro¡n Statlon 2r where lt was found

at all depths examlnedo The other two sanples which contalned

thls specles weret a surfaee sample at Statlon 3r and a
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horlzontal eolleetlon at a depth of 2j feet at StatLon /"
lhough at Eeafng lrake this specles was found ln winter vertlcal
sanples taken through the leel 1t was not found J.n wlnter

vertleal. samples taken fron Lake lÏlrmlpeg. Sinee ft was

never abundant even 1n sunner sanples it ls not surprlslng

that no speclmens rrere obtalned ln wlnter sampling (Tables IIe
IV¡ lI r mII r and Flg " 29) 

"

Bosmlna lonqlrostris Mr¡l1er ; ;--785

BosnXqa lonqlrostrl_g Muller was found only ln two vertLcal

colleetLons at Statfon 2. In one sanple there were about 11600

speclnens per cue rne whlle in tbe other there $rere orrly 38.

Three other vertLeal sanples taken at the same tine dld not

eontaln lt (fable VIII¡ Ffg" 29)n

I¡gt¡tod.ora &l¡ÊËtå Focke I 1844

I,gptodora kindtf.l Foeke was fou¡rd 1n alnost all eollectfons

taken at Statlons l" to 6 an¿ at all depths examÍned. It was

usually rather scaree at the surfaee, except 1n evealng samples"

In a¡r evening sr¡rface sample eol-lected at Statlon 6 on August

24, Igag¡ lt reaebed a peak for tbfs specles of 6¡400 speelnens

per euc m. A duy sanple taken at the sanple locatlon had only

23 speef.nens per cüe rrlr The tendency for tbls specles to col*

leet at the surfaee 1n the evening lrad been prevlously noted

ln studies nade at Heming Lake. From a study of vertlcal

eolleetJ.ons æ,g*gggg Ffpdtll appeared to be nost abundant at
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Station 2" This specles was absent fron samples taken late 1n

Qctobere Lg4g and also from esllectlons made durlng January

and February, 1950" Ibis was held to conflrm observatlons

prevlously made at Heming Laker whieh lead to the belief that

thls specles is unable to survlve wlnter temperaturesr (lables

II¡ IVr 1/ïr ÏIII9 arld Ffg" 29)"

ALoBe afflnls Leydtgr 1860Èæ

ê]ona affinfs Leydlg was found 1n only a slngle eollee*

tlon" It oeeurred ln a vertleal sample at Statlon 2 taken on

July 14, 1949" In this sanple there nere nearly 500 speefmens

per eu¡ no (Tgble TÆII¡ 3'ig. 29)"
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FEEDTNG OF SOME LATM WINNIPEG CTSCOES

The following sunrnarlzes a stuily of the feecling of some

Lake trVlnnipeg clscoes unclertakon for the Central Flsherles

Research Station, Department of Fisherles, Wlnnipeg, Manitoba.

Most of the flsb were soLlected by the author during the

summer of 1949. other speclmens were collecteð for the author

by Dr" W. A. Kenneily ancl L. C. Hewsoa. Fish were taken

throughout JuIy and August, 1949r otr October 25, 1949r oû

January 19, 1950, ancl on FebruaTy 25, 1950. Statl-ons at which

ciscoes were collected are shown On a contour map of Lake

Winnlpeg (!lig. Ag)" Fourteen ciseoes taken 1lear Glnllr or

October 2?r 1948, by Ðr" Kennecly ïVere also examinedr and. resulte

of analyses of the fooiL of these flsh are inclucled ln the

tabulaülon. These fourteen ciscoes belonged' to three species.

Slx were Leuclehthys zenlthlcus; sir were L. nlgrlplnnlq; aact

two were L. niBlgon. The ldentification of these flsh. was maile

by J. t. Keleher.

MATERIAIS AI{D METÏIODS

The gillnets used for capturlng ciseoes varÍeÖ |n size

from Iå" to 5$" mesh" About 80 per cent of the ciseoes taken

|n JuIy, 1949, urere caught in nets of 5frn mesh set for whlte-

fish in commorclal fishing areas wlthln 25 mlles of Btg Black

Rlver. The renainlng ?0 per cent were all taken fn 4$* mesh"

Most of the fish captureil. in July were caught on' the mouth 1B

theso nets, t,hough large speclmens of elscoesr mostly one pounÖ

or over, wer.e gl1led. During October' 1948 and .lugusÈ, 1949

elscoes were gilled |n nets of sng.Iler size, from lStt to õn
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mesh. Those taken ln Qctoo*er, 1949, anil 1n January, 1950t

were caught in ãt" mesh. Some of the smallest speeimens were

obtained by seinfng.

Fork length in sm. was noted. for a1l specimens, and

weight in grams was also noted for each speclmen, wlth the

exception of those colleeted on July 7, 1949, and August L2,

1949. Stomachs anil intestfnes were placed. in vials contalning

3 per ceut formalin until examined.. Stouach and. lntestinal

contents of ciscoes were examÍned in a Petrl dtsh on the stage

of a d.lssecting mlcroscope. The Petri d.lsh was marked off lnto

I equal segments (by etchfng wlth hydrofluorÍc acid.), eut agala

by ci-rcular llnes dlvidlng the d.Ísh into 40 parts. ft was

founcl that the varlous species of Entomostraca could be

identified. and. counted uncler magnifieations of from 20 X to

ã0 X. As a routlne checko however, and' to ellmlnate the

possibility of error ln ldentlfying the species Bermanent

mounts were maile of orgaulsrns fro¡a each sample, and. these were

examined. carefully und.er bigher powers. Even where only traces

of foocL were founct in stomach or Íntestlne a recorct has been

made of the organlsms present. Fish which were pronouncecl

empty contained no traces of fooil ln stonach or intestine.

Careful counts were maile of organisms present. Sumnaries

lnclud.ed with the present paper show only the main groups of

foocl organisms. A d.etailed stud.y of the fooil lipecles found

is presentecl 1n Part V wblch ileals wlth food. selectlon by Lake

l[lnnlpeg ciscoes.
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In most cases all the fooit materlal present iu stomach anct

intestlne was examlned, and. recorcled. In flsh whlch had stomachs

packed wlth Entonostraca, representlng very large numbers of

organlsmsn lt was, however, thought sufficient to exemlne a

fractlon of the food present. The organlffis present ln thls
fractlon were counted anci the total number estimateal. The

fractlon examlneil was never less than L/8 of the total volr¿ne

of food and usuatly t of that vo1u.me. The remal-ncler of the

food was exarnlned. more cursorily, but where organlsms not

previously found were dlscovereil, a thorough search was maale of

the whole food mass. Whlle such d.etailed. stuily and enumeratlon

of the food organlsms is erbremely tedious, 1t was felt that it
was necessary for tbe purpose of obtainlng an accurate plcture

of the feeiting of ciseoes, and. particularly wlth regaril to

thoir selectLon anong ühe food. specles available.

The food of the ciscoes ls tabulated 1n Table f' Al-1 fish

which contalned food 1n stomach or lntestlne are fncludeü.

Tabtes IIn III, and IV summarize informatlon obtal-ned. wlth

regard to feed.lng and non-feecifng clscoes. Percentages were

calcuLateil to the nearest whole number. Average welghts are

shovno ln pounðs. Table V lndieates the results obtalnecl by

rand.om snnpllng of sixty-six clscoes which contalned food 1n the

stomach. The average volume of the stomech contents is shoril'n

1n cublc centlmeters for each of six slze groups of ciscoeg.

The Stations at whlch clscoes were eollected. are shown on a map

of Lake ïtrlnnipeg (Flg. Z9l .

Table V lnd.lcates not the total amount of fooð consumeð
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but only the volume of fooil rn¡bich was present in the stomachs

of clscoes at the time of collection. So many varlable factors

are here lnvolved. that this table ean only be said to be somewhat

lndicetlve of the range of variatlon. It, necessarily, represents

the resultant of rate of lntake ancl rate of digestlon, even if
the flsh was glIled shortly before the net was lifted, and. hail

been feecllng continuously up to the tlme of capture. If, however,

the clseo remalned. alive in the net for some tlme, digestion and.

ellmination may have continued so that there remalnecl only a

very smal-l fraction of the food taken durlng the feedlng perlocl

previous to capture" It may be of lnterest to note that ffsh

collectect la October, 1948 and October, 1949 showed greater

stomach contents for most size groups, than did those colleeted

at other perlod.s, perhaps beeause food. supply was still abund.ant

ancl d.lgestion may have been somewh.at slower ln the cooler lake

watern than it was when the wator was warrier. 0n1y for the slze

group 16-e0 cm. lu length collectecl on Qctober 27, 1948r were

the stomachs bulged, with food., and it is posslble that e.00 cnc.

of ñÈ.onach contents for this slze of eisco approachecl a msxlnal

va1ue.
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Table II, Feeclfng and. Non-Feedlng Ciscoes 11sted. by length aad. ôate of
Col-Iect1on.

Date of
Collectlon

Aug. 25/.49
Aug " Zã/.49
Aag.L2/^49
Jul-" 7/.+9
JuI.22/49
Jul. ?/49
Jul" Lõ/.49
Aug, L2/ 49
Aug" Z9/+L
oct 

" 
2?/+e

Jan,19/Ð0
Feb. 26/õo
Jul, ?,2/ 49
oct. z,l/48
Jul, ?/49
Jul"15/49
Jul, 22/ 49
Aug, Ze/ 49
Jan. 19/ 50
Feb. zg/õo
.&ug. 25/,49
Íul. L5/ 49
Jul. zz/ +9
oct, 27 / 4e
Aug. z5/ 49
Jan"19,/50
Feb. ?,6/ 60
Jul- 

" 
L5/ 49

JuI" ?,2/49
oct 

" 
3g/49

Oct "?,5/ 49
Jul. Lõ/ 49

ï,ength
ln cm"

5
7-B

10
11-15
15-15
Lrl
16-e0
zo
a0
L6-20
L?-80
l6-e0
19-e0
2L-25
z5
e-r--¿5
22-Zõ
?,2-?g
zl--?,5
zL-?5
z5
a6-90
z6*go
25¡8
a6-50
e6-50
¿6-50
g1-55
rL-53
51-55
95.6
g7 -98

Average
lVelght
in grams

4
15

No. of No,
Speelmens Containlng
Exarnl ueil Foocl

ã0

10L

85
97
8e
51
8ã

189

180
l"eI
170
164
146
2Z't
508
5le
z8+
õ90
zgo
27z
418
ã87
4'r 6
510
879

T
I

3
g

14
2

51
I
L
7
4

11
o

6
z

60
z
4

22
15
I

55
1"4
I

42
I
õ
I
g
I
I
z

0
z
4u
g

I4
l¿

z7
I
0
o
I
0
o
5
z

¿tã

2
I
4
2
I

5A
10
I
,l
Ð

I
4
I
4
I
0

No.
Enpty

Percentage
Containing
Food

I
0
0
o
0
0
4
0t
I
g

11
0
I
0

15
0
5

18
11

0
ZL
4
0

gõ
I
4
4
z
4
0
?,

TotaI

0
100
I00
100
100
100

8rr
100

0
86
26

0
100

8õ
I00

75
100

26
1,8
15

tr00
60
7L

100
LI
tõ
20
50
g5
50

100
0

945 leg 152 56
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Table fII" I'eedlng and. Non-Feeôing Clscoes listed accord.Íng
to length,

Length
ln cm.

0-15
16-e0
2-L-?,5
e6-50
6I*55
56-6e

Average
Weight
in grams

24
e6(51)

176 (146 )
s3z(?,67l¡
458
756

No" of
Speelmens
Examined

Total

Tablo IV. Feecling aoil Non-Feeiling
ilates of colleetlon"

23
ob

110
LZå

19
.il
a)

No"
Contalnlng
Foocl

Date of
eollection

July/4s
Aug./+9
oet"/48 e, 49
tan./50
I'eb.r/50

.545

zz
46
6Z
5g
I
L

No.
Empty

No" of
Specineas
Examlaeil

Percentage
Contalning
Fooel

TotaL

I
20
48
?L
10

z

19õ

?,0'3
15
65
gõ
z9

Table V" Average Volume (cc,) of Stonach Contents of Lake
tl/tnnlpeg Ciseoes. (Raniloa samBling of 65 stomachs)

Fork Lengths of Clscoes in Centimeters

No"
Containlng
Foocl

96
70
56
4g
4T
5g

158

Ciscoes listed accorcling to

.34õ

Date

Jul . L5/ 49
Jul " 22/ +9
Aug.L2/ 49
Oct. Z?/4A
oct.2g/49
Jan"19/50
Feb 

" 
eg/50

151
I

24
7
3

56

No.
nmFty

0-15

195

52
ã

4I
28
z6

Percentage
Containing
Fooct

"09
"re

16-20

.70

.66

2"00

15A

74
61
g7
a0
l-0

zL-?,5

.69

:e5

e6-50

56

L00

"eI

.4I
:50

"?g

rl¿o

õ1-55 56-40

z "41 4"50



Lake Wlnnipeg ciscoes which were 15 c[t" or less Ln

Iength (average welght 84 grams), hað fed. almost entlrely on

Entomostracq, chlefly Daphnla, though one speclmen hail taken

80 Diptera ac[u]-ts. Leptod.ora and. Cyclops were also lmportant

food. ltems for some of these small ciscoes. Twenty-fwo out

of twenty-three flsh examlned, of thls size, had. taken fooclt

whlle one contained no traces of fooil in stomach or lntestine.

The latter fish was collected on August 25, 1949, et GulI

Harbor anä was taken by sei-ni-ng.

In the size range 16-¿0 crt, (average weight 96 grams),

of stxty-six clscoes exarnlned., forty-slx contained. foocl whlle

twenty were empty" Twenty-two clscoes hacl feil entirely on

Entomostraca and. ulneteen almost entlrely on lnsects, chlefly

Ch_lronomlclae and TrichoplLgrq, whlle five had. feit on both

Entomostraca anct lnsectg. The aumber of insects taken by thls

255

DTSCUSSION OT'RESULTS

sj-ze range appears to lncrease somewhat during July, with a

cotrresponillng clecrease in the quantity of Entomostraca consuued..

In samplings at Big Black River, Lake llflnnlpeg, two clscoes

(LT ctnn long) colleetecl on JuIy 7, 1949, contained. only Ento-

mostraca, while on July 15, twelve out of twenty-Seven ciseoes

(or A+/ol hail fed. on Entomost{qes, thirteen hacl feil on lnseets,

ancl two on a mixture of Enlomostreca anÔ insect food.. Oû JuIy

22, at the same locatlon, of nine specimens examinecl in this

size range, one (or lL/t) contained. onty Entomostraca, one

contained. both Entomostraca anil insectsn and. seven haù fed.
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almost eutirely on insects" 0n .August L2, 1949' one specimen

of clsco ZO cür. long hacL fed. on the following: I OstracoJlr

4 EplschurÊ, 57 Daphnlg anil large numbers of (llatoms. It was

estimated that the illatoms macle up at least 5/o by volume of the

stomach eontents. With the exceptlon of this one lndlvid'ual

which contained d.iatoms as well as Entomostraca, all the other

cÍscoes, in this size group, collected iluring August, October

and. Janus.r.¡r¡ anil which contained. food, bacl fed entirely on

Entomostraca. AII ciscoes, of this size, collecteil ln FebruârIlr

1950, were empty.

In the size range ZL-?-l cllle (average weight 176 grams) one

hundreil anil ten ciscoes were examined. of which forty-eight (or

++fr\ were empty and sixty-two (or 56/") contained food. Tsro

specluens of eiscoes (25 cltre long) collected at BÍg Black River,

on July ?, 1949, were examlned. ancl both contaj-ned f ood " One had

fed on 12 Chlrononiclae larvae, 48 Fgntoporela anð 1Ê Estþeqla

mexicana; the other had taken 16 çEþP_g blcuspldatus ' Z8,O

lggþnian 4 Lynceus brachrurug, ZO Pontoporeþ, 4 Chironomld.ae

larvae ancl 4 Arachnicla. 0f forty-five specimens (of this size

range) eollectecl on JuIy 15, 19490 &t the same location, ancl

which contalnecL food: Eight (or L8%) had fed. entírely on

@,qtraca; four (or 9{"1 ha¿ fed almost entirely on Entoqo-

straca but contained in addition some mollusks; Seven had feÖ

on EgËomoålracA and insects; twenty-four (or 53fr) had taken

insects almost entirely, though a few of these hail ad.decl

mollusks and PontoBoreia to thelr diet; one contalneò clams

I&is+¿ium)on1y; and. one contalnecl lnsects, mollusks and flsh



remains. Two

loeationn had.

August, 1949, only one fish ln this size group was collecteil.

Five other ciscoes were obtalneil in the collection of Octobern

217

ciscoes collected, on July 22u 1949, at the same

1948" These six flsh contained only

ciscoes collecteil on January 19t

remalns and the other three onIY

fed chÍef1y on Chironomld.ae and.

piaplgggg. The two ciscoes collecteð on February 83, 1950r which

contalned. food., had. fect on fish"

In the sj-ze range |;6-30 cm. (average welght 552 grans) one

hunclred and twenty-four clscoes were examlned. of which flfty-

three þr agfr) contained. fooil ancl seventy-one (or õ7/"1 were

empty" In the collection mad.e on truly 15, 19490 ât Blg Black

River, thirty-three clscoes, ln thls slze rangen contained. foocl"

Fourteen of these haal fecl entlrely on insects. Fourteen con-

talned. chlefly lnseets, but with the addltion of mollusks and.

Pontoporela, and ln one clsco stomach fish remains were also

present. Of the remaind.er, three contained Entomostraca only,

one contained. Entomostraga and. insectsn whlle one contained 5

Pontoporeia and. no other fooil. Ten eiscoes, ln thls sLze

grouping, collectecl on July 22, L949, ât Blg Black Rlver'

contalnecL insects as the ehief food. of all speeimens, but eight

out of the ten contained. traces of other food., includ.ing Entomo-

straca, Pontoporeig and. mollusks" Of seven specimens collected

on October 25, 1949, et Black Bear, Lake Wlnaipeg, all haÖ food'.

One contained. the remains of two flsh, and. the others hatl feð

chlef1y on Chlronomlclae and. mollusks. The cisco collected on

Trig.hoptera.

1950, one contalned flsh
Entomostraca. 0f four

Entomostraca,

In

a species of
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oetober 27, 1948, and. the two specimens collected. on January

f9o 1950, containeil Egtomostraca only. Only one of the four

speclmens collected on February P'5, 1950, eontai-neil food, the

partly d.Ígested. renains of flsh.
In the size range 3L-35 ct. (average welght 4õ8 grans) of

nlneteen flsh exernlned., nlne eiscoes contalned food and. the other

ten were empty at the tlme of collectlon. The flve specimens

collected. tn Ju1y, 1949n ât Big Black Rlver contained ehlefly
Trlehoptera, witþ lesser numbers of Chlronomidae anct traces of

other footl. The four specimens eollectecl on October 25, 1949,

at Blaek Bear, hail fed either on Entomostraca or fish" Two of

them cont'alned. I flsh, whlle the other two ciscoes contalned.

small numbers of various specles of Entomostraca.

One cisco, colleoted. on October 23, 1949, had. attalnecl a

Iength of 55.6 crtr. (welght 756 grams) . Its stomaeh contents

conslsted. of 5 figh.
The 14 ciscoes collected on October ?7, 1948, merlt some

separate discussion" Two of these L. nlg_rlp.lnnis cont'ained. no

fooÖ. Twelve of the fourteen contained food,. Six of these

clscoes 1n the size group 16-20 cm. long (of seven) had fed on

a total of 4?.L Bosmina and 41185 DaBhnla (Table f). Four of the

slx were L. æIlhieus and two lffere L. nigrlpinnis. Not one of

these flsh contaj.ned copepod.sl Nelther was there any notable

illfference between the food chosen by these two species" The

flve (of six) speclmens of cÍscoes containlng food whlch were

in the size group 2L-24 crt. in length were asslgned to three

specles. Qne was L. zenlthlcug; two were L. niplsqn; and. two
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were I,. nigriplnnis. These five fish had taken 114 Bosmlna,

L1575 DaBhnla, 1r028 Cyclops ancl 50 Ipischura. Againn however,

no separatÍon of these specles on the basis of feeiling was

posslble. One specÍmen of cisco (!.

26 cur. Iong, and contaÍneð 40 Daphnla, 24 Cyclops and one

ÐÍaptomus. The preciominant footl of these twelve ei.scoes was

Daphnla, whereas for most of the other ciscoes examineil 1n this

study (ta¡te t) Daphnia formecl a relatively small part of the

total food consumed..

These

they, l1ke

fed chiefly
size group O-15 cl¡c long), and also because (as with the

stuitieil by then) there was no appreciable difference in

nature of the entomostracan foocl among the three species

twelve ciscoes

those examlned.

zenithicus) was nearly

on DaBhnia, (as

ciscoes here represented.. 0f course, since these partlcular

fish were collecfrecl ln 1948, Ít is impossible to make any valld

comparison between thelr fèedlng and that of cfscoes coLlected

ln 1949 and. ituring part of L950. The wbole picture wlth regard.

to avallable fooil organistrs may have boen completely changeil 1n

the lnterval (See Part II re. fluctuatlons in plankton populations

at Hemlng Lake). Availability of Daphnla and. perhaps relative

unavailability of other food. organifls may have cletermLneÖ the

feeillng of these twelve clscoes. On the other hand the author

was able to demonstrate selective feedlng by clscoes where there

was a great abund.ance of a variety of food. organisms read.lly

available (Part Vl.

nust be consicLereil slgnif ieant,

by Clemens and Bigelow (19ee),

hail the Lake Wlnnipeg slscoes

slnce

hacl.

1n the

specles

the

of



Copepod.s, laelud.lng Cyclops bicuspld-atus, the first

intermed.iate host of Triaenophorus crassus' were an lmportant

food. constltuent in the dlet of most elseoes untll mlcl-Ju1y,

butn thereafter, generally formed. a mÍnor part of the food of

alt except the smallest specimens. Plankton Ento*ostraca formed,

almost the sole food. of snal} clscoesn of l5 ctrl. or less 1n

lengbh, and. was an lmportant part of the food. of some clseoes

throughout. Ðurlng July, clscoes over 15 CItr. Iong grad.ually

turneit more and. more to lnsects, chiefly Chlronomiclae and.

Trlchoptera, for fooil. The feeðing on lnsects continued for

some tlme and even in October, 1949, some clscoes were still

feecllng on 0h*r.oninidae.. Later there was an lncreaslng tenclency

for ciscoes to feeil upon fish" The tendency to take fish |n

the diet rryas an almost negligfble factor in the feeding of clscoes

durlng JuIy and .âugust, l-949. 0f two hundred. ancl slxteen feetllng

fish, collectect ln those months, only one containecl fÍsh. In

the colleetion of 0ctober, 1948r DO cÍscoes exaüLnecl eontalnecl

flsh. In the collectlon of October, 1949, of twelve ciscoes

which contalned food., four (or g5/rl eontained. fish. In the

eollection of January, 1950, of seven clseoes which contalned

food, two (or 29/rl had fed on fish prior to the time of capture.

In the colleetlon of February 25, 1950, the elscoes whlch

contained food, had fed eatlrely on fish.
The possible influence of Lncrease lu the size of fish on

thelr changlng habits of feedlng nust be noted " It is certalnly

260
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true that, ln general, those ciseoes whlch had. fed on fish
were in the larger slze groups" Another factor, d-uring Jan-

uary aad. Iebruary, 1950, was the scarelty of Intomostroca in
the lake water. Thls was eviclenù from plankton eollections.

It Ls probable that for ciscoes the alternative to feeding upon

fish d.urfng these months, was starvatLon.

The author is lncllned to believe that slze ancl. avaÍl-ablllüy

are the chief factors d.etermlnlng the nature of the anlmal food.

consuned by Lake Ifilnnlpeg ciseoes. In üLmes of great plenty

they may show an eplcuree.n tend.eney to seleet eertain plankton

species from the abun(Lance avaÍlable" EvliLence of such selec-

tfon has been found by T,angforcl (1958) tn Lake Nipisslng cÍscoes

(q. arted.i), and ls presented. for Lake lrtllnnipeg eiscoes in Part

V of this Thesis. Uncter certal-n circumstances ciscoes may choose

Cyclops ancl Bosmina

Unöer changed

Dfaptomus may

Chlronomidae

.-l

lmportant part of the food of the larger speeimens of Lake

Winnipeg cÍ.sooes, just as Ephemeridae d.o for ciscoes of lake

Erle (Clemens and. Bigelow, LgZ?) . tr'ish are usually t-aken as fooil

by ciscoes only ln tlmes of comparative or ""o*"J food. scarcit,y,

though as pointeil out alread.y a few clscoes show this plselvorous

tendency even before being drlven thereto by the pangs of hunger.

That foocl scarclty reaches a tfd.esperatett level Ourlng the wfnter

|s eviclent from a stud.y of plan]úon collections uacle durlng the

colûest months (when the temperature dropped below *40oC) and.

clrcumstances,

form the cbief

and Trlchoptera,

in preference to Daphnla and Eplschura.

however, Daphnla and Eplsehura or

food orgaaisms. Insects, such. as

when avallable, certalnJ-y form an
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lvhen the plankton net (lowereil tTrrough 6 oT more feet of iee)

sometimes collected only 5 or 4 Dlaptonli per cu. meter.

Clemens ancl Bigelow (L9?,2) found. that three of the ZLL ciscoes

they examined. from l,ake lrie (L. prognathus) had fed. upon fishn

but in each ease digestion had proceed.eä too far to allow of

ldentlfication. They also reported.: A fishernan near Polnt

Pelee has statecL that one wlnter he found that some ciscoes,

whlch he took through the ice, bacL eaten tr&innowsn. If the

flshermants report can be aeceptecl as aeeurater then lake Erle

ciseoes, llke those 1n Ï,ake lflnnlpeg, turn to fish as an alter-

natlve to wLnter starvation. Iviclent]y, at any rater flsh

consumption by ciseoes is not linited to Lake liVlnnipeg.

Wlth regard. to the dlfficulty in ldentification of the flsh

found ln cisco stomachs the author suggests the followlng

explaaation. Perhaps ciscoes feecl upon d.ead. fish which have

begun to decompose. Thls eonditlon of the flsh together wÍth

subsequent d.igestlve actlon would aceount for dlfflculties

experienced. ln attemptlng to make specific ldentificatlons of

flsh present in ciseo stomachs. In one lnstance, however,

(Part VI) a flsh. speelmen present ln a clsco (L. zenithieus)

sto¡ns.ch could. be ld.entified as NotroplB hudsonlus hucisonlus

Clinton. Thls may have been a weakened. but stll} Ilvlng speci-

men when swallowed. It seems difficult to belleve that ciscoës

would be able to capture healthy and aetive fish and. the

explanation outlineô above seems to satisfy present knowledge.

From a stucly of Table III it seems clear that the percent-

age of feeding clscoes is significantly higher ln the smallest



size groupn and

with remarkable

1s probably the

younger fish"
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that the percentage of feeding fish ileellnes

regularity 1n the successlve size grouBs.. Thls

resultant of a higher metabolic rate ln the

A stucly of Table IV reveals a deflnite varlatlon ln

seasonal tendency with regard. to feedlng for all sLze groups of

ciscoes eXgmined.. There appears to be a progresslve clecrease

in the pereentage of feeiling ftsh in the flve perf-ocls of

coltection (ta¡te IV), perhaps correlated with a ilrop ln water

temperature and. a eorresponcllng dlminution in foocl supply.

While the pereentage of feeding fish ðeellnes ln the five Berlods

of coJ.lectlon, there iso at the sane tlme, a eorresponcl|ng

deerease ln the average welght of the flsh in each size group

(Tables fr and. IrI). Thls is most noticeable if we compare the

average welght of the flsh ln the size groups 3, 5 and' 4, shown

ln brackets, ln Table IfI wlth the average weight of flsh 1n

the ssme size groups, for the balance of the perloil of collectlono

shown unbracketed.n i.n the sâme tab1e" It f.s apparent that

ciscoes collecteil in February are only from one half to five-

sixths as heavy as the average welght

all the other periods of collection.

stantial evidence of enforced fasting

available food. suPPlles'

recordecl for flsh Öurlng

Thls 1s strong circun-

tlue to shortage of
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FOOD SELECT]ON TI\ SOi'/18 IAKE IÅITNNIPEG CTSCOES

Sanples of lake water were collected by means of a Clarke

and Burnpus plantcbon sampler from commercial fishing areas aS

whiteflsh nets were being set on the bottom. lhe followlng

surcmarizes the resuLts of a study of a series of planlrton

samples taken on July 14, lg+9¡ about +2.O kilometers (25

niles) lT.N.TT. of iVlukatawa (B1S Blaek) River¡ Lake lillnnipegt

and of the stomach contents of LiZ eiseoes collected next day.

Thls location ls shown as Statlon II on the contour map of Lake

XÏlnnipeg (FiS . 29) .

The purpose of this study was to, relate the feedlng of

these ciseoes with the quantity and kinds of llmnetie Entomo-

straea ava.1lable, and to d.eterrnine whether selection of food

was made at randoa oT whether there was a¡ element of ehoice

from the food available.

The ptankton samples taken consisted of ! vertleal tows

from 18 neters, 1 surfaee drag, t horizontal drag at ! meters¡

and a horizontal drag at B meters (25 ft.), Tb-ese are tabulated

1n Table I. Time of colleetlon ïúas between 6.00 â,.ttl. and l"2Q

â.tlt. Exanlnatlon of plankton samples was made to determlne the

speeÍ-es of Entonostraca present, and counts $Iere made of eaeh

organlsm in measured volumes. In this report the number of

organlsns of each speeles represents the number per cuble meter '

ï/hile the average of the f vertleal hauls was re'garded as best

Tepresentlng the nunbers of each organism p€r cîJ..!r. yet the

horlzontal drags did lndleate sçne fluctuatlon of the numbers



of vaxlolls specles with depthr perhaps as the result of

vertical nlgratlon under the influenee of 1lght and temper-

ature. They also revealed the presenee of sone Entomostraeg

1n the planlrbon whleh had not been found Ín vertÍeal col-

lect1ons.

The plankton samples were very rich ln both eopepods and

cladocerans; lneluded we?e Episghura lae-¡¡:¡t-¡elg at al-l- depths

i¡¡1th a maxlmurn of 62t5OO per eublc neter at I neters, and

Epis_ehura nevadensls averaglng over 41000 1n two vertical

samples. Cyelopå ÞtSggruglus lhomaÊi was extremely abundant

at al-l depths examlned, ave?aglng over 311000 even 1n vertlcal

samples, but reachlng a ¡naxlmum of 1601000 ln a ttoylzontal

drag at B meters. Cyclops vernalis fob-ustus was eommon at I

meters but was not for.¡rid ln other samples of thls serles.

DlaptomuÊ æ.þlallg.i IVas abundant in nost vertlcal samples

averaglng over LZ)6OA 1n such samples, wh1le D. orqsorlçf1sis

ruas nearly as conmon with 111500 in vertieal samples' D.

gge-gg4ens:þ was relatively searee in horlzontal sarnples (65

at surface, 2j4 at ! meters and l 1607 at B neters). timno-eal-

anUs maerurus was not found in any horizontal- dragsr but was

eonstantly present in vertical samples averaging alnost 21000

1n these,

0f the eladoeeransr Leptodora þ!g5!f!! was very eommon |n

verticaL samples averaglng 2r4OO specimens; about the same

number were found in a horizontal drag at f meters; at B meters

a maximum of 61000 was obtalned, whíle at the surface there

were only about 3oo. speefes of Ðpphnla ancl Þosnlna were also

261
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very common and lndlviduals of eaeh speeles very numerou.s"

Bosnalng coresoni lonEisplga obtuslrostris Rylov (1935)

(Eosg@ obtus_lroEtr:lg auet; Blrge) averaged nearly 18r00O

in vertleal samples, whll-e the numbers of daphnlds present

ranged from about 1r00O to over 2)rOO ln most sampLes"

0f the 152 ciscoes exanined, 108 eontained food" 0f
these which contained, food 2l were classlfled as small

(group A) havlng a fork length of t6-20 em; 4i were elasslffed

as medlum (group B) r havlng a fork length of 2L-2J en"; End

36 were classlfied as large (group C), havf.ng a fork length

of 26-31 era"

In all three groups l¡ost of the elscoes had fed chiefly

on lnseets and only 35 o! the 108 eiscoes had fed entirely or

partlally on Entomostr€Lse. The lnsects taken by eaeh of

groups A, B and C were nostly botton forms and belonged ehlefly

to the Trlehoptera and Chlronoml$ae. A more detailed discus-

slon of the feeding of Lake 'i'ltrinnlpeg ciscoes is to be found in
part IV of this thesis. The Entomostr_aca taken by these ej.seoes

are tabulated 1n Table IÏ "

0f

had fed

adults) t
adults) t

a total
Cando+a

the 2/ elscoes presently dlseussed, 13 or 48 per cent

chlefly on lnsects, lncluding Trlchoptera (larvae and

Ch:iroqonidae (mostly larvae¡ but a few pupae and

and D:tgtera, (adults) " six of these eiseoes had taken

of 6 ostracods (Paracandq-gg g@-5¡ and

qan"+1lle-l) I 33 elams (PJs10,i+q) r 2 Pon-t-opoqela and I
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flsh (unidentified) along wlth inseets. These f3 elscoes

had fed entlrely or alnost entirely on bottom organÍsns "

0f the 2/ clscoes L4 or i2 per cent had fed entlrely or

almost entlrely on ll-mnetic Entomostraca. The average dry

volume of the stomaeh contents of thls group was 0.6+ c.ce

Thls was, of eourser ro lndleatlon of the total feeding of

these ftsh since some or mueh of the stomach eoatents may

have been digested before the flsh v¡ere eaught or whl1e they

were in the nets"

The ehief organlsms selected 1n the diet of thls group

rrvere¡ Bosmlna coreson! lglrgisplna oþLuslrostrls Rylovr (8.

obtuslsE!¡strls auct; Blrge) C. bleuspl4a'Þgg thomasi, 9.
yernalls amerÍcang and 9. gg!þ. robu€tus. In 13 of the L4

clscoes, these four orga¡isnns, wlth from ZiO to nearly p00

speelmens per stomaeh, were for¡¡rd most commonly and 1n greatest

nunrbers. TTvo of the food organlsms, 9" blc-uspidalgs thomasL

and E. obtuslrogtris,r nlght appear to be present as a Tesult

of random feedlng, slnce they weTe also abundant at all depths

fn tbe planlrÈon samplesn The other trvo organlsms, C. gg-4glþ,

robustqs and 9,. veqJnallg amefieanqg Tvere, however, present ln

eisco stomaehs j.n much greater numbers than might have been

expected from a study of the plankton samples ' There appeared.

to be a deflnlte selectlon of these organlsns by the young

eiscoes. Moreover, speeles of Llmnoealanus and LeptElsltgr

though themselves large and abundantly present' 1n coropany wlth

the food utllized, were not found in stomaeh contents of these

clseoes. 0n1y 4 specinens of Eplsehurq nevad'ensfs (none of

E. lac]rstqis) and 5 of Qiaptomug g.ghla{}då (none of g. greegn9nsls)
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were found ln the stomachs of these 15

that one of these clseoes contalnecl 5

brgchyurum whlch hatt not been founit in
at this statlon"

The last fish of the 14, whieh must be conslôereÖ exeept-

lonal had. feil on the followlng linnetic Entomostraca: i.
macrurus(16) , I. 4evgdqnel-q(48)n C. v. a¡nerLce4uq(4O0) ' g. o:

bievispinoàus(]o), c, v, ro$g!gg(e88), 9. prasinuå(5gâ), c. b.

tho¡na,gl(160), L. kindtll(ge), D. tonslepiga(16), D. longispjl:na

hyallna !ypica_(16), B. sbtug-lrqÊtrls (zraJl8l , B. lgnglrostris(16),
B" longirqgÞr:þ var. cotjggta(gZ). Thls seems to lncllcate that

thls ciscon unlike the others feil aLnost at rand,om" Even ltn
however, appeareit to dlsdaln specles of EB{sehura, plapLourls,

ancl Llmnoealanug. It Ís rather lnteresting that thls flsh
contained. 5gZ speclmens of Cyclops Pß$3Sår a species which

was not found. ln any of the plankton collectlons at thls stati.on"

Its presence ûay, howevern be explained. on the basis of local

swarms of thls 9IgþN,. Thls theory i.s borne out by the results

of stuclles of other plankton series.

The 27 clscoes of snall size can be dlvided into at least

two groups aecordlng to feeiling t- A group which fed. ehiefly oa

lnseets (nafuly chiroaomids anit caddis); 2. A group which fed.

on Iln¡retlc crustacea, chlefly four speeies. There rmas also a

single speeimen of the latter group whleh fecl mostly at ranilom

on limnetic crustacea, but ðld not linlt itself to the four

speeies referrecl to above. Since the eiscoes useal ln this study

were not separated on the basls of any speclflc or varletal

fish. It 1s lnteresting
speeinens of DlaBhanoso4a

the plankton collectlons
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differences between lndividuals, this variatlon in feedlng

nlght suggest that several specles or sub-specles of ciscoes

oecur ln Lake Wlnnlpeg, and that clifferences la foocl selection

between speeles also ocsurs. It was found. by the author,

however, (Part fV) that among 12 specimens representlng three

speeles of Lake Wlnnipeg ciscoes eolleetecl 1n Oetober, 194g;

there was no appreeiable variation in the foocl organisms selected"

Confirnatlon of the presence 1n Lake Winnipeg of four specÍes

of clscoes has been maäe ln studles both by Í. J. KeLeher and.

by the present author. Stud.les of the varlatlon la feeding of

the dtfferent speeies founil ln Lake Wlnnipeg are, bowevor, stlll

continulag.

1947-1949. Appendlx No. ZZ Ann. Rep. Central Fish" ReS. Stu.

Fish" Res. Bcl. Can. 1949) had. maile a stud.y of the species of

clscoes present in Lake ïïlnnlpeg. Hls collectlons uaile near

Mukatawa Rlver, T,ake Winnlpeg between 1947 and. 1949 inclucled the

followlng species: Leucichthys artedi tullibee(10), Leucichthls

nlgrlplnnls(}f9), Leucicb.thys nlpigon(16I), ancl Leucichthys

zenithicueG?,?l. The numbers 1a brackets after eaeh species

lnilicate the number of lnÖtvlduals examlned. 0f 14 clscoes

trllro Jo Í. Keleher (Latce Wiq4lpe-g clseo investlgation'

examlned. by the author from a collectlon made in Oetoberr 1948t

6 were Zg4![bicus, 6 were nigrlplnnls and. 3 were nl-Pigon" From

another collection of clscoes macle 1n Octobero 1950, of 39

speef.mens exemined by tbe author 84 were zenithieus, 5 were

nigr:!g1441_e aad 2 were arteôl. The author found that in these
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two collectlons made from Lake Wlnnipeg

of clscoes represented."

GrouB B (Fork Length ¿I-e5 em, )

0f the 45 ciscoes lnclud.ecl in this groupu 50 (or 67 per

cent of this group) had fed. mostly on fnsects, but wlth the

ad.ditlon of elams of the Genus Pisidllr.m and of a few speclmens

of Pontqpexe:Lq hoyl; 5 speclmens (1I per eent of this group)

had fecl on both Entomostrac_q aail fnsects; whlle 10 elscoes

(constitutlng Z? per eent of thls group) had fed. entlrely oa

EntomosÈraca"

0f the 15 clscoes which had fed entirely or partially on

Entomostraca it was lnterestlng to note that agaln the four

chief organions present ln their dlet were B. obtuglrostrls,
C. Þ. thomasir Q. v" ¡roþuqtus anit 0" g" a4qrlgq4nq, TTIe follow-

lng ad.dlËlons were, however, macle to the entomostracan d.i-et of

thls grouB: L. kfndÈi1 (1), D" Bule-ï pullcarla (A), Ephlpplg

of D.. longispina {5)o B, longlspina (10e), Þ. longlrostris (56),

Paracandona euplectella (I)u E. Iacustris (64), E. nevad.ensl"e

(zl , D. oregonengls (9), D. mlnutus (1)t

there wero four species

r'l

Addltlon of such supplementary ltems

rather than the exeeptfon for thls group,

fed on one or more of these larger species

additton to the for¡r smaller specles which

artleles of d.1et.

The presence in the dlet of these elscoes, of species of

Fntonostraca which hail not been founð ln the plankton collections

at this statlon, ls of eonsiderable lnterest. Tu¡o sueh wereî

D" puleI Bu].lc,arla, and. 2. ulnulus" It 1s presurned that these

seemed to be the rule

slnce al-most all had

of Entomostraca ln
formeð the staple
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species rtrere too rare to have been founcl by the sampllng

method.s used..

Agaln group B, Ilke group A, can be dlvid.etl into at least
two sectlons: l. A section which fed maLnly oq Lnseets (mainly

chlroaomids anct cadd.isflies); Z. A, section which. fed on

llnnetlc crustacea, chiefty four speeies, though there was here

eviclence of a greater tenclency to ad.d. targer Ent,omostraca to
the d.let "

Group C (ForE letstþ ¿6-9l)

0f the 56 ciscoes Lnclud.ed ln this group 50 (or 85.5 per

cent of this group) had fed. uostly on lnsects, but with the

addltion of clams of the Genus P1sldlum, ancl. l flsh (unldentifiecl)o

of a few specimens of Po.ntoporeia hoyí:5 speclmens (8.5 per eenÈ

of thf s grouÞ) ¡ had. feö on both lntomostraea and. lnsects; whlLe

5 speciuens (the reualnlng 8"5 Ber cent of thls group) had fed

entlrely on Eqlq4o_stragg.

0f the 6 ciscoes which had. fed entirely or partialJ-y on

Entopostraca the chief organlsms present ln thelr tliet were

ageln the sarne four species as prevlously noted.. 0f the four
specf.esu Cu:b. thomasi was over thriee as numerous as the three

other specíes taken together. Tb.ere were the following actdltlons

to the entomostracan diet of this grotlp: Cand.ona eandl4g(l)u

Daphnia retrocurva(5) n Daphnia lo-nglqpina(4), Epischura laeustrl,s
(¿1) o and Diaptonue orege4egÊlÊ(e).

lhe significance of the large Bart played by g. !"
in the entomostíu"uo d.let of clscoes of all sizes must

tho_uqsl

be
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appatfert. It ls well kaown as a result of the work of Miller
(L9+4, 1945, 1946) tnat C. b. thomasi is the flrst intermecllate

host of the tapeworm parasite Triaenophorus crassus ln that the

procercoid develops wlthÍn the body of thls Cyclops. That C.

b. thomasi ls the flrst lntermedlate host of i. cràssuå ha,e

been confirmed by the author ln studies nad.e at HemLng Lake.

iÂrhen the cycl-oBs is fed. upoa by a clseo the procercoicl. boreg

its way through the wall of the stomaeh and. comes to lie between

the layers of the body nusele of thls fish. The presence of
encysted. lntra-nuscular p,lerepgrcoids ln clscoes has leit to
these fish belng eond.emnecl for sale withln the Unlteil States,

ancl. as the Canadllan market 1s insufficient to support the

prod.uctlon of these fish ln any quantlty there has resultecl a

serlous monetary loss bearing heavlly especf.ally on the fisher-
men oa Lake Wlnnipeg ln Manltoba, and. on their contenporaries

ln the ÏInited. States. ft is, therefore, peculiarLy unfortunate

that eiseoes seem to seleet C. b. thouasi 1n their dlet even

more than they do the other three specles of Entomostraca whlch

together wlth that sBeeles are their favorlte artfcles of food.

By dolng so they tend. to naintain their lnfestatlon wlth Trlae-
nophorus crassus, and even to raise the rate of lnfestatlon to
stlll greater helghts.

SI]MTÍARÏ

Samples of plankton \ilere collected by means of a Clarke

and Bunpus Blankton sampler from a coyrrmerelal fishlng area about



4Z.O I(m. W.N,lry. of Mukatawa (B1g Black) River, Lake lYinnipeg.

The plankton samples were taken as whlteflsh nets were belng

set on the bottom on the morning of JuIy 14, 1949. The stouach

contents of I58 ciscoes collected next clay as the nets were

lifted. \rere examineil and. were found to contain Entomóstraca,

fnsects and EqtonoÊt_Iaegr or Insects, Plslctlum and Pontoporeia.

Insects were mostly Trlehoptera and. Chlronomiilae.

0f the Entomostraea present 1n the stomaeh content,s of

these ciseoes four species formeö the chief foocl. These were:

Cn b. thonaslr g. I" americanug, C. v. robustus, and, Bosnin-a

-goreg@ f_qgglspina obtusirostris Rylov. Other Entomostraca

were present ln some indlvidual eiscoes ln small numbersn ühough

only one clsco had maile a wlclo seleetion from the many species

avallable in the plank¡e¡1,

The pereentage of ciscoes whlch were feecllng entlrely or

partially oa ne!_gqg_qtrqgg varled. wlth the slze group" In the

snallest size group 58 per eent of the clscoes hacl fed on Ento-

mostraca; ln the nlddle group Èhls percentage had. ilroppeil t. Ut

per cent; while only 17 per cent of the largest slze group had.

fect on Entomostraea"

275

CONCIUSION

Lake Winnfpeg Clscoes selected. four speeies of Entomostraea

from the plankton avallab1e to a greater extent than couLcl be

Justlfled. by the numbers of these speeies present es Judged from

plankton eolleetlons. They were; Cyfops blcuspf.ilatus thonasl,

Cyclopq gernalls aqe{lcanup, Cyelgps ver,nali,q robustus, and.



Bospinq coreeogl longisplna obtusiros'Þr:L¡ Rylov. The seleetion

of one of these four species, Cyclope bicuspidaüus thonaii by

flsh of aII slzes inclucllng even the largest speclmens of

clscoes ind.icated that size was not the chlef factof d.eternlnfng

the selection of thls species of entomostraean. The unfortunate

effect of selection of C. b. thonasl by clscoes of all sizes fs

to asslst ln maintainlng the lffe cyele of the tapeworm parasite

Triaenophorus @, It was undoubteilly true that the large

nunbers of gyc}gpg bigusp¿datgÊ thomasl founil in all plankton

col]ectlons must have been of assÍstance to ciscoes in feedlng

on thls Çyclops. It is thought by the present author that

possibly thls speeles tendeil to collect in dense swarms at

certain tlnes and levels. Such a concentratlon woulcl, uncloubt-

edly, attract feed.lng eiscoes but, pending confirmatÍon, this 1s

put forwarcl as only a suggesteit explanatlon. Some conflrmatlon

of thls view was found. 1n the large nunbers of C. b. thomqsl

at the I meter level (Table I). Further conflrmation of thls
view was found. ln stud.ies mad.e of planktoa colleetLons from

Ilenisg Lake and, from Lake Winnlpeg.

2?6
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.AN EIPERIMENTAL STIIDY 0F MECHAI,IICAT FILTRATION 0F PLAI{KTON

EllIOM0srAAgA By GILI RAKERS 0F s0ME tirlrE WINNIPEG øIS0OES

The following sunnarfzes the results of arr experJ.nent earrLed

out at the Central Fisberles Research Statlon¡ Flsherles Researeh

Board of Canada¡ lVlnnlÞeg¡ Manltoban Ïts pnrpose was to deternlne

to what extent the taking of certaln specles of Enlonostgaea fron

the plankton avallable ls the result of purely neehanleal flltra-
tlon by the g1l1 rakers of elscoes. The experlnent was flrst
suggested te the author by Ðr. Sanuel Eddy, to whom slneere thanks

are extended" lhanks are also due to Mlss. E" Johanson, Central

Flsherles Researeh Statlon, for examlnlng scale sanples of some of

these flsh to deternlne êgê" The atrthor wlshes also ts acknow-

ledge the klr¿dness of G" F. Jonassonn Presldent of Keystone Fish-

eries¡ for arrangång for the eolleetlon and repid transportatlon

of these elseoes to Tlllnnip€E "

The 29 elscoes used ln thls experiment were aLl collected

near Hecla Vlllagee Lake tlllnnlpeg¡ durlng tbe auttrnn fishlng

season. Three speeles were present ln the eollectlonst l,euelcþ

lI¡Vs arter!å tr¡J.låbee Rlehardson (2)i treucfehthvs nisriplnnür G111

(3) ; and å€uel_eþlbfå zg¡rlthleus Jordan and Everna¡in (2+). Ðates

of collectlon were Oetober I/, October 24r and 0etober 31 ¡ L95O"

Seale samples of eleven clseoes (&. .æ4å!&ågæ,) coLlected on Oct-

ober l/¡ LgSOs were examlned by E" .Tohanson to deternlne â8€. 0f

these specJ.nens flve were for¡r years oldr and stx were five years

oldu The eiscoes r¡rere paeked ln Íce on renoval fron the nets and

brought (unfrozen) lnto lÄIlrurlpeg. They were utillzed Ln this ex*
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perfnent lnnediately they reaehed Ïlflnnlpeg¡ and wlthln 12 hours

of eolLeetfon"

Tbe author had on hand collectlsns of Egggglraeg takea

fron measr¡¡ed vol-u.mes of lake water by neans of a Clarke and

Bunpus plankbon sanpler. Most of the plankton sanples used ln
th"ts experlment had been colleeted Just north of Hee1a Island

during .August ¡ L949. Qne sample colleeted from Henfng LaXe 1n

Jt¡llr lp4pe was also used ln thls experl¡oent" In generalr it
was lntended to pour tbese planirbon sanples lnto the nouths a¡rd

across the gllls of elseoes to see which organlsms were retafned

by the g111 rakersô

One value of uslng these sampJ-es was that eareful eounts

of the dlfferent speeles of Entogo_Þtraea had. been made for each

sample,s Slnce each of the pJ-anlrton sanples contained all the

Entonostraca eollected by neans of a Clarke and Bunpus plankbon

sanpler fro¡c 1O to 100 or more llters of lake r¡¡atert lt was a

eoneentrated mlxture sonewhat of, the eonslsteney of soup" To

pour sueh, a mlxture¡ eontalnlng from several hundreds to several

thousancls of Eqtonoslr_aeg through the mouths and aersss the g1lls

of eLseoes, worrld, obvlousllr b.ave been no satÍsfaetory test of

the fllterLng power sf the efil rakers 1n a natural sf.tuatfon"

lhe coneentrated sanples $¡erer thereforer poured lnto a large

glass eontalner and suffielent flltered tap water ad.dede to re*

store the orfglnal volune from whieh tbese organfsns bad been

obtalned. Then¡ after prellnlnary shakü.ng the dlluted sanple

nas poured through a furinel J.nto the nonth of a clses " Ihe
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Table I" fl\IIOMOSTRACA F]LTïREÐ OUT BY GILL RAITERS 0I' CISCOIjS FROM
PLAIIKTO]I S.AIvPLES CONTAINING KNOT\N NUI BERS Oï' SP!ìCIMINS,
AND ORGAIVIS'IS PRE,SEI$T fN STO}/IACII CONTTNTS OF C]SCOES.
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volume of llqutd poured through eaeh fislr was about 1O lLters"
The eiscoes were prepared for tbls experf.ment as follows¡

each ciseo $ras cut open, tbe stonaeh and lntestlne being rê*
novedr alld plaeed 1n a vlal. eontaining 4 per eent fornalfn to be

exanlned lateru lhe cut end of the guJ.let was tled. off as elose

to the throat as possible. Into the nouth of eaeh clseor 1[r

turn, was lnserted a orê-hoJ-ed rubber stopper through whieh

passed the erid of a small glass fur¡nel" The clseo was held

lrumersed 1n a eellophane bag fuJ.1 of flltered tap water durlng

the eourse of thls experiment"

Tbe sanples of planktonr dlLuted as outllned abover ï¡ere

then poured through the funnel lnto the noutb of each clseo ln
turne and the water of course poured over the g1l1s and aeross

the SI11 rakers" The organlsmsr which adhered to the g1lls¡

lndlcated the aþlLlty of eiseoes to sort out these EnSomostraca

ae the result of purely neehanleal fLLtratlon" The EglgruEæ
thus sorted out are showr ln faþle I.

It ls notable that the fllterlng effieLency of the gl11

rakersr âs tested ln thls experlment¡ was very lown ranglng

from less than one per eent up to nearly 2O per eent" In 17 of,

the 29 e+seoes no Entqlx¡êtgagg were found adhering to the gl11

rakers. 0f the 12 elscoes, wirteh had E$tomostraca retalned by

the gl11 rakersr 1I were åpueleh!þffi zenLthicus and one rras &o

arted:L t-ul.ltbeg' Tbe number of En4q@gÈæce ratained, by tbese

12 ciseoes varied from one up to 2/ speef.nens.

In general those Entonl¡étraeAr whfeh xvere retained. by the

eiil rakers of these elscoes¡ wêP€ larger specfes such as &LgB
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tomus and EB!g@, of the Copppg¡lar ild ¡,ep-t-odora and Ðgpbglg

of the Cladogera" 0f the sualler speeiesr Q¡rqlgi.E b1-cusefdatuå

thopgå1 was retalned by the S11I rakers of on].y 3 of the 29

ciscoes. a^nd Cvclops vernalls

elscoes examined. These two specles of gÏslgË.g. were present ln
considerable nuuþers tn all but one of the plankton sanples used

fn this experlment" Other studles by the author have shown that

these speeles of $ggÅg6 usually forn a eonslderable part of tbe

food of Lake Wlrutipeg clscoesu

A study of the stomach contents of the 2p clseoes was made

by neans of a disseettng mferoscope. lhe results showed that

only five of the flsh contalned, foodr alrd only one elsco contalned

Entonostraeau The EntonnostrÊg present tn thls specimen were¡ (20)

Cvclons bleuspldatuå thonasl and (30) ÐlggËogus- as!ÈLand1. (Iable 1).

0f the renalnlng four¡ o¡rce cisco contained the renains of a s¡¡all

flsh (N-ol¡gpb hudsonlus hudgontus Cllnton) , and the other threeÆ

elscoes contalned adrrlt lnseets. 0f .the flve cLseoes whíeh coÐ-

talned. food, four rrere Leuelghtbvq zenlt,h:Lg!$l and one was !" åÅ8,-

EIllùl_It4lË."

amerleanus by only one of theæ

,,f"

coNctusl0N

0g1y one speeles of ciscor LeugleþtbIs ze$ltblcus Jordan

and Evermann, was utlllzed 1n sufficfent numbers 1n this experi*

nent to wamant ev€n tentative concluslolrs o 0n1y a snall pereent*

tage of the g¡&gggglggea avaLlable was sorted out by the eill
rakers of thls specles of, c1sco. It was to be expected that



282

neehaalcal flltratton rsould sort out fro¡n the plarrltton more

speel'nens of the larger than of the smaller specles of Entgmos,*

Þeçea and such was lndeed found to be the case. It wor¡ld, appear

that avallabllttv and el¿e are the most lnportant faetors deter-
ninlng neehanleal fÍltration of Ept-qug-slresq from tbe water by

the 9111 rakers of this speeies of cÍseon

From examlnatfon of the g111 rakers of ciscoes sf thts size
the author wor¡Id have expected that organlsns of the nagnttude

of nost specles of Dlaptonus (or larger) woald be retalned¡ Xf

meehanLeal ffltratlon were the onJ.y factor lnvolvedr arrd that
smaller organfsns sueh as nost speeies of Cyclon_s and Eeqdsq

would elther pass through thls type of siever or be ønly oeeaslon.;

ally flltered out n rhts expeetatÍon was eonfirned by the fact
tb.at 1n these dead eiscoes, lt was the larger organlsns, in
generaln whlch r¡ere sorted out, whlle the snaLler organfsns

were seldom retalned by the gl11 rakers. Thls was what we mlght

have expeeted to happen with a purely neehanÍear flrter" rhls
experlment greatly strengthened the findlng obtalned ln part v
of thls thesls that take tllnnlpeg elseoes ehose eertaln organlsns

lntentlonalrfe slnce they sorted out fron the planlrbon snall
speeles of EutEgçstreca¡ sueh as gIgJæ, and Bosnf,nar a¡rd usuallg
refralned fron taking equally abundant but larger organlsns

sueh as &Lg!3æg e_shlend:1.

Dr. Eddy lnforms me that he has observed that stonaehs of
other fLsbos wlth very coarse g111 rakers¡ süch as crappfese

sometlmes eontaln S$,pgg"g$ggg. He states¡ rUsually these are

".:
"1



taken lnadvertently wlth other foodo However, I have seen

erapples with stomachs gorged wlth Diaptomus lndieattng that

they pick these up lntentfonally¡ as their glLL rakers are not

suitable for stralning sueh snall organlsms. It nust be a

tedious jobrrn

The author found that there appeared to be no correlatlon

betvseen the stralning effleleney of the g111 rakers of these

clseoes and the numbers of efll ra.kers presentr âs &. g!.CÊÅ

and &" åLgIåEÅ!&þ, have 43-52 rakersr whlle those of &" ¿gniiþfggg

are coarser nurnbering 34-43t ]ret there was no observable dlffer-
ence in the straining effÍclency of the 9111 rakers of the tt¡ree

speeles. The data 1s¡ however¡ sorIt€what warped sta.tlstlcall]r
as nany mora specLmens of zçnitþicus were present than of the

other two speeies o

Durlng 1949 and 1950 the author collected sone 345 speel-

nens of clscoes of mixed species from f,ake lilf.rn1peg" Examlna-

tlon of tbe stomach contents showed (Part IV) that thes.e ciseoes¡

whlle feedlng on all the kinds of Entonostraca avaLlabler did

select &ore of the snaller speeles such as Eg-s-4lna and $ygÅggg,¡

and less of the larger specles sueh as &C.Es[ær EÈISçhure end

ÐiaB.tgmlæ than might have been expeeted. Not only was this true

ln terms of absolute nunbers present 1n the stomaehs of these

clscoese but also relatlve to the abundance of these organisns

1n the plankton. Þ<aminatlon of stomach eontents showed that

even large clscoes were able to fllter out Cvqlqp-g fron the lake

water. The average number of Cyclops present 1n these efscoes

':u



was 266 per eisco containLng food. From a conparlson of thfs
study and the present experlnental evldence¡ lt see&s obvlous

that 1n llving eiscoes the effieiency of the gfll rakers was

much higher tban lt was 1n d.ead speelnens. It nust be pofnted

out that 1n ll.ve ciseoes stralnÍng of Entg.¡løsËraea by the gl1l
rakers ls follswed by swalI"owf.ng of organlsms caught, thus

preventlng the eseape of these organlsms elther through the

nouth or past the gi1l rakers" Since swallowfng eould not þe

d,one by the dead elscoes there was the possiblllty that sone

of the Ento:npgÞreeg flrst caught by the g11l- rakers may have

been subsequently washed- past them. fhat dead flshes utllfze
the 9111 rakers ln the saue manner as llve fishes ls questlonable'

It 1s probable that llve elscoes ean ereet the g11l rakers so

as to make then a nore efflclent ftlterlng neehanlsmr and that

the low efflcleney of the gl11 rakers of dead clscoes 1s partJ-y

due to thetr rel,axed conditlon" Meehanleal ffltratlon of tbe

FntomogÞ-¡:eça avallable 1s certaLnly an lnportant faetor ln f,ood

seleetfon, but ciseoes ean only f|lter out the Eptonoslrgtce

they ean eatch, and nany addttional faetors enter lnto the

sÍtuatlon"
gther faetors¡ besLdes abundance and nechanfeal flltratlon¡

whlch nay deternlne food selectl.on Lnelude ¡ (1) the abl.llty of,

Entgnoqtqags to eseape eapture by suddenly dodging and swervÍng

about o Many speeles of ÐLepleql¿gr &s welf as Epi€chure and

låpgeselapus, are extre¡ae}y adept at eseaping capture by sueb

meansr (2) DFn Sanuel Eddy states (fn eorrespondeace wlth the
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author: nfhe larger Entppoçt-rage reaet negatlvely to cuments"

Thls was demonstrated by the o1d punp nethod for eolleetlng

planHon wbleh was standard procedrre 2i years êBor and whlch

we abandoned for the pJ.ankton trap r âs the punry dld not gfve a

valld sample of the En!-o-no-$!Jlegg"tr lhe larger Entomo-straca¡

which eould eseape the strong eument produced by a powerful

p'tmp, would eertalnly be able to avold the weaker eur¡ent at

the mouth opening of a clseo. (3) Sransparency or laek of
coloratlon¡ or proteetlve colorationr are other factors" &gp!g*

-d9rêr for example¡ is alnost lnvislable 1n the llvlng eonditlon.
grrclopli of ponds are often so eovered by green algae as to be

alnost lnvlslble agalnst a baekground of water plants"

(4) Many Entpnp:i¡traea tend to eolleet ln dense snarns ¡ solr€*

tlnes r¡nder the lnfluence of ehangÍng eondltlons of llght and

tenperatürso Thls¡ together wftb the fact that they are noü

powerful enough to resist cumentst ls belleved to aecount for

the large nunbers of 0yef.Qp.g and &sglpa found la sto¡nachs 'of,

take ltilrmlpeg elseoes" (5) there nay be sone taste selectlont

as Dr" Ho C" Yeatnan lnforms me that he has seen sone ml¡¡rows

release fiome food organisms after they have been tahen lnto the

mouth" In the sane eonneetlon Ðr" Sanuel Eddy states¡ rrI¡r

regard to tasting by flshes¡ nr.Y experlence has shown that the

taste varles greatly ln dlfferent specl.es n Miru¡ows and suckers

probably have a well developed sense of taste 1n the mouth"

Many gane flshes have praetlcally no sense of taste in the noutb."

Bullheads have thelrs tn thelr barbels. I rather expeet that the

285
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sense of taste 1n @!gþtþ.Ë, ls not hlghly developed although

thl,s needs veriflcatfon' Fishes whieb feed ehlefly by slght

or by neehanÍea1 neaRs usually de not have nuch sense of taste,

Consequently I would be suspielous untll provenrr. (6) The tlme

and level at whleh feedlng takes plaee ln each speef.es of elseo

nay be another factor. the food organlsns avallable at dlffer-
ent tlmes and Levels nay show wlde fluctuatfons. &gpigÊgggr

for example, ls often plentlful at the surfaee at nlghtr whLle

eiscoes may not be feedlng at that time or nay be f,eedlng at

depth"

i.'r l
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l" Sixty-two speeles of Entomostra-car âs well as a nunbe"

of su.bspeclesr varletlesr raees and forms are recorded

fron many l-oeallties 1n Manitoba, 1ne1udíng 76 Lakes, 20

rivers and creeks¡ arid over 100 ponds, ditchesr and sloughs"

Twenty-elght speeies of Copepodar 4 speeies of Phyllopodst

23 speeies of Cladgeerar and 7 species of OstqêgEla are

reported. Many of these records greatly extend the known

range of distributlon of these specles " Most of the

species reported have not previously been reeorded from

Manítoba,

2o" A speeles of Ðiaptonus(D. nanitqþens:Lg) new to science

has been flgured and deseribed.

3, The sunmer eneystrrent stage of CyclgÞé blcuspidelUs

thomasi is reported as occurríng in Manitoba.

4o The pereentage lnfestation of Çvc]gps þ3SuçBidelu.? tho:qaqå

with procercoids of taperrvorns of the genus tfiggå1gpbggg

was estinated at If enlng Lake.

5. The work of Coker a¡rci Addlestone (1938) and of Brooks

(19+6t L9+?) as to the effeets of temperature on erest

development 1n Dap,h4LQ has been confj-rmed 
"

6, The effeet of lou¡erl¡g of temperature ln inducing the

ephÍppial conditlon in Cle"qggelg was noted at Heming Lake.

7. A study of the fluctuatlon 1n numbers of Entpmg.¡Jgae,g

present at various periods throughout the year vras made at
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Hening Lake and at Lake TTinnipeg. Fluctuations of nunbers

of species present, as welL as of numbers of lnd1vlduals

of eacir species, rüere observed and noted' Ât Hemlng T.ake

eou.nts were also made to determlne sex aÌld age conposltlon

of sanples of nost specles " The percentage of females

bearing eggs (or ephlppia) was also noted- as an lndex of

reproductlve activitY,
B, Food studles of Lake 1ülnnipeg ciscoes were made to deter-

nlne the varlation 1n feeding of different slze groupst

and also the seasonal varj-ation 1n feeding. Ðuring the

suin.mer eiscoes of snal-l siue fed. clúefly upon E4-!.omqçtfeegi

those of medlura size fed upon lnsects and gglg4gg!åaçaì

while those of large size fed chiefly upon lnsects, though

a ferr of these large Speelmens fed- upon flsLr" There seened

to be a greater tendency by ciseoes towards feedfng upon

fish durlng the v,¡lnter, probably as an alternative to

starvatlon, slnee at that tlme insects were not availabLe

as food and @egg-*raca qrese present only ln negllglble

quantities. Evidence of wlnter starvation was seen in the

fact that ciscoes coll-ected i¡r February were only from ofl€-

half to five-sixths as heavy as the average welght Teeorded

for fish during all other periods of collection.

g. A. stuoy was nade of the correlatj-on exlsting between the

specles of Entomaslgeçg available as food and the specles

of ErrtomogÞgggg actually utillzed as food by Lake $rlnnipeg

cf scoes o As a sesult of thls s tudy it was eonelud'ed that



there was lntentlonal seleetfon of eertain species of

Entomos_traca by Lake l{lnnlpeg cÍseoes. That one of the

Ent_omostraca selected by elscoes of all sizes should be

Cvf;lceå Þtgqs¡ågelus !.þ4gEå was regarded as pecullarly

unfortunate since thls Cyelgps 1s the lntermediate host of

the tapes/orm Tfleenplg¡args cfessllg whieh lnfests these flsh.
10" A study was made of the abll1ty of glll-rakers of cLseoes

to fllter out ryg.ryþgg.æ, from plankton samples eontalning

known speeles and nunbers of mleroerUstacea. Thls study

shor¡sed that the E&lontq.Ellæ flltered out 1iuere chiefly the

larger organfsms, showing that the 9111-Iakers aeted slmply

as a crude meehanlcal sleve. Ilenee the lmportanee of

fntentlonal, seleetlon of snall gntgnpgk-ca by clseoesr as

noted above, was fu.rther emphaslzed as the gl]l-rakers of

these flsh were too eoarse to fllter out the small organisms

found in such nunbers ln clseo stomachs.
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