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^åESTRÅCT

lhe mooquf.to fanna in lfaniteba ís composed of si:r genera,

of ¡*hieh the genus ÃgggE i"s the møst pred.omin6s1f,,, Ae åeclgg

specieo spend the maJoríty of their life eyele fur the egg stage,

a key to the ídentifieation of the aedine eggs of Manitoba norrld.

undoubfedly be useful" Sar¡itariar¡s could r¡.se the inforæatiou ob-

tained from the eggs of Áedine speciee in planring their abatement

operations, and eeoJ.ogisüs eould use a larowredge of egg identifiea-
tÍon in population survey studies.

Eggs f,or the present studies were obtained. geaeralry f,rom

wå1d caught, fersa.les fron tezr locations, exbendi¡g as far north as

Baker Latce in the North ffest rerritories" rhe a.d'rt females were

given blood, then placed i-n indi.rridual ce&ges for oviposition. Eggs

were conditionså by incubaüing thø first at aOoc for Èhree nonths

and then pracing the eunbryonated eggs ia a eonstar¡t eoJ_d tempera-

ture (4oc) incubator for four months. Hatehing of the cond.itioned,

eggs was nost satisfactory'when eggs were plaeed direetry from the

cold into Èhe hatching med.ir:m at, 65oF (r¡og)" te^rvae were reared.
j¡ alternating tcq'Ferature incubators to the fourth instar stage,

and then preservd for identitication" ,4.fter the speei.es was lc.owr¡



si¡:iil-ar eggs r'rere grau-,oeC"

ïn orCer to stuo¡r Nhe egg chêraelerigtics the rçhole eggs were

exanri-i:red above a jrlack background- in intense reflec'bed -'¡¡hite tight"

Ðeta,j-l-ed exal-inai;ion of ihe chorionic reticulaLion r.¡as nade r'ri'L,h

phase ccntrast i11-r¡:i-ination. Ëggs l'rer"e nreasurecl using an optical

rulcro:let,er. The dorsovgrt,raJ- view '¡¡as sketched using a Zeiss drelv-

ing apparatus fitted to the siereorn-icrosco,oe. PhoNographs of sil -

houettes a¡rd chorionic detaíl are given"

¿+edine eggs show a varj ation in shape, síze, colour and

chcrionic sculpi;uring accorcllng to species. Ttre present study

afso shor+s tha.t eggs possess characteristics inùi-cating certain

phylogenetic relationships" þ-out' species had trr¡o or üore si,-çrifi-

cantl;r cÌif ferent sizes ancTfor shapes r"ithin the species. This rna¡'

rce an incic¿tion of sub-speciation" Twenty-seven species ai"e re-

por bed as harring been found in i.ianii,oba, four of lrrhich are repcrted

forl:he first tiine as being ;oresent in the Fro¡rince"



CH.IIPTTA, T

ÏTüTRODUCTTÛN

i'fa¡r has suffered. fro:n the aetivities of mosquitoes from

tj¡le j-mworiaå, and to aJ.l of us these insects are fanr-il_iar as

pests that attaek persons and. rivestock, I.fosquitoes often rend.er

life aL:most unend.rrable during certain seascns of the year. rn
additÍon 'bo the annoyance eaused by mosquitoes to hum.ans, it is
a wel-l knor^m fact that certa-in species are capable of transnritting

pathogens of a few dreadful dlseases such as yellow fever, dengue,

fj-Lariasis, malaria and equi-ne encephalltis. I{one of the mosquitoes

ín i'ía¡ritoba is knoro:r to be involved. in the transmi-ssion of pathogens,

althougþ there is a possibility that western equine encephalítis may

be t,ransniti;ed by uosquitoes. At the present time, however, the pri-
nrarf,r imperta¡rce l-ies in their nu_isance vaf_ue"

rn i"lan:itoba, several specíes of 4gggg r4eigen have become dis-
gustingly a;rnoying in parks, ca:np sites, some urban areas, and around

areaÐ of comnercial irnportance" T'{osquitoes are lcrovnr to have been the

causative factor in the reduetion of real estate values i:r cert,a_in

Localities' i*¡ith the eonstêntly increasing hr:nan activity j¡l the northern

regíons and the proposals for furèher development of the ncrth* it is of



great im.oortance to learn ever¡lching possible abouÈ ihe distribu-

tion and abundertee of these reos.quitoes to permit effeetive control"

Hence, mosquitoes have become extrønely important to the economy

of lhe province of },larritoba.

The mosquÍto fanna sf l'iarritoba is comprised of six generaå

.{çdqq, 9ul*x" Ánp,nheJee, Cqt_iqeÞê, ldye_osn3e and l{ensoqia. The pre-

sent studies are confined solely to the genus {ede.q r,"rhich colryrises

the majority of the mosqrrito population in the province and is al-so

the nost predominant gerrus in Cenada"

The ir'orld over, mosquito studÍes have centered on t,he a-11 im-

por',,ant genus AÊqpbglgË with l¡ork of a supplanentary nature on a fer,t

I,pl*+ and 4edes. It is only qu-i-te recently that several rn¡orkers have

begun to shot' an j-irterest in the irlearctic aedj-ne mosquitoes r¡¡hich in

e anada æemant s rnost troublesoae su$ler tíme problem"

Edr¡ards (f%2\ listed about {00 species as belongj-ng to the

genus 4gdgg" Si¡rce then several hundred. more have been recogn-i-zed.

I'icr,intock (rç¿¿) was the first to lisù the mosc¡uito species ín the

Greater i'J-i:rnipeg Área, of the twørty-two species reported by him,

fou.rteen belong to the genus riede.Ð" rn the present study the author

reports twenty-seven species of 3,ed_es found. in l.iaititoba.

To aid i-n the identification of the i{orth rkqerLcan adult mos-

quitoes, and fourth instar mosquito larvaeu there are serreraJ. ta¡a¡noru-1c

keys. ïwo of the most saLisfying are found in thc works by carpenter



and Lacasse (rgs5i and tsam (195s). Reeently evtrr a keyto the

identification of '{:he fi-rst instar larvae has been published by

oodge (rgóó).

É"eeii¡re mosquitoes spend nost of iheir lives in the egg

stage end most unfortunatel-y vrorkers have been consÍd.erabry hanùi-

capped because of a lack of knoliled.ge about these eggs a:rd their
identification" The eggs of many aedlne mosquitoes are sufficiently
d'istinct eo that they can be identified with a stereomicroscopr+ at
a magri-fication of about 80 ti-nes. yet, only a little Ís known about.

the eggs of the aecline rnosqui-toee in I'ianitoba. ?fork in this fiel-d
had been hindered because r¡ntil recently there were neither suitabte
methods devised for obtai-ning eggs from wild caught fenale mosquitoes,

nor âppropriate sur.ïey method.s deve.loped to obt¿¡.in aedine eggs from

their natural orniposítion siùes. Further¡ d.elayed hatching and dif_
ficurties in reari-i:g rarva.e mad.e laboratory ilvesùigations ver;, diÍft_
cult and alnost impossible (Grate ]956). With most of these factors
nolr ovetrcome anci v¡ith the use of phase nricroscopy it hes become pos_

sible to make minute exareinations of the surface sculpturing of the
choríon of aedine eggs¡ v¡i-th a possíbiríty of sepa:.ating these into
different species.

The present rr'ork therefore, deals witkr

aedine mosquitoes of i'iani-toba based. so3_el¡r 6¡1

the eggs, the stage in r,,rhich theçe creatures

identification of the

the characteristics of

spend most of their Lives"



lþ

l{alco1nl l,iacGregor (Wn ) quite e4'Iicitl¡l stated.e

dii;;;ä;;;"il'
a valuable and
I coramend it to

THE PNCIBüÏi.Í

there is no doubt that the speeific
bhe stcuctwe of the eggs rn¡ould prove
interesting subjeet for research, and
the atlention of fntr:re viorkers,tt

The studies were concerned r¡¡ith the detailed deseripti-on of

the eggs of aedj:re mosquitoes, iri Ï,fanitoba, to help in the identifi-

eation ofo and the production of a t¿;¡onotric key to, the aedine eggs

i-n this prorrinee. tharacteisties of the l-¡hole egg, namely, size,

shape and colour had to be described. To study the details of the

surface scuJ-pturing, chorionic mounts ¡'rere observed v¡ith ihe aid. of

a phase eontrast microseope, Photoruicrographic teehniques ïrere

utilized to obtain plates of the chorionic pattern"

.4m att@pb vras made, very briefly though, b study the die*

tribution of the species and al.so the tnoes of pools in dlich J.ar-

vae of aedine species were found,

Ï,OC.åTIOI{ OF T}M ST{.IDY

The adult female mosquitoes træe collected fror¡. the folloi,ring

5?êt c.

( a) Greater l*åinnípeg Area

{¡) San¿iiands Forest Íleserve



(e ) itniteshel-l- Forest iìesemre

{d} Turtle l4ountain Foresf, lieserve

(e) ni¿:n8 t¡lormt¿in Forest Reserve

{f) fuck i4ountain Forest Reserrre

{g) Porcupine lviountaj:r Forest fteserve

(tr) l-tin Flon

{i) cnr:rchill
/.\ - .
( j) Baker ï,ake

5oÍr sanples for obtaining eggs as outrined. by Horsfall (lg5ó)

were taken from certain Locations w'ithin the Greater Winnipeg area and

from the banks of poors located i:: the sanciüand.s Forest Reserve¡ from

the same locations v¡here adults v¡ere col_-l-eeted"

i'l-I laboratory studies r¿¡ere und.ertaken in the Ðepartnrerit of
Entomolory, Uníversity of Ìvianitoba.

ErCrù1'4UCE_g TIIS _pR_O_H,q&

So far the 'øork done in relation to the mosquitoes of l4anitoba

seer¡sto be chiefly rerated to the contrcr of these inseets, i^¡ith a

few s'budies on the biolog oî one or two i_inportant species (Tutty lgzg;
ñ ¡ i 

^/^\ÞrusE ryouj "

"Qs moso*uir.oes r'ril-l probably contiriue to be one of the major

pests causing a'niîoyance in spring and su¡mer in this province for years

to co:ae, a recogr^r-itic¡n of the speeies irnrolved and a knov,'led.ge of their



habitat, ærd distribution are importaní in the plaLnning of effeetive

abaiement opera.tions" ïn order to rnake such stu-qies feasible it is

better to be able to identifþ the respective aedi-ne eggs¡ the stage

in l,¡hieh they spend rnost of their lives.

The chcri"on of aedlne eggs bears chêracteristics sufficient

to perrcit recognition of species" Egg identification rvould also

be very helpful for reasons mentioned hereunder:

(a) Very often, in field colJ-ections, the feroales are rubbed

or d.amaged. making Ídentification impossible" Eggs fron suckr feurales

are adeoüate for id.entification. Even eggs obtained from dried gravid

females couLd help in the identÍficatj-on of such adults.

(b) Tt is a rtrell- ]crov¡r fact that, the difficuJ-ty in the id.enti-

fic¿.tion of the adurt fernales of the black legged group (Appendi:'. vr)

has nade biologieal studies on the species exbremely difficult (Voekeroth

L95A; Hoeki.ng et a} Ig5Ot Jenkins & Hassett 1951; Becke-l LgSt+), Egg

characteristics of these speci-es should help to ovetrcone the identifi*
cation ùifficulty encountered vriitr the adults.

(c) ¿s adults disperse widely over feeding areas, it ís the egg

sfage that is most availabre for reliable survey studies" Á.eùine eggs

are j:¡mnobi-l-e and are present, for the greater parb of üre year in ilre
soil on the banks of pools 1.;trich are subjeet to transient inundaÈion"

Surweys based on distribution arrd abund.ance of eggs provid.e information

i,,'hich e.11orn¡s prediction of futr:re poputations of adults in eeological



studies sini1ar to lhe r.,r:rk of Ëhotr¡¡el] (f%5) v¡ho observed. that

data on distribution of grasshopper eggs are the most reliabLe for
fbreca,sting abundanc e 

"

(¿) Oviposition in the field is a

intensive study. .A.eôine egg recognition

on the oviposition habits of females"

(e) crais ancl llorsfall (r95s) report that the acti_vities of

investigators and sêldtarians have been hj¡d.ered by their inability
to recogni-ze eggs' Sanitarians cou1d. use inforrcation obtained from

the eggs of aedine species in pla¡ning their abai;ement operations.

(f) To the researcrr v¡orker in the laboratory¡ egg identifiea-
tj-on v*¡uld undoubtedly be of tremend.ous val-ue in e:rperimenùs pertain-

ing to therrnal studies on developraent, or the role of ciiapause in the

egg stage" &pøriments courd be perforried v¡eil- in ad.vance, even be-

fore eggs are conditioned, hatched, and. reared to for¡rth j¡rstars for
identification of species,

rt is for these reasons that investigations l,,rere caryied out

to obtain a rapid and. dependabre means of reeognizing the egg charac-

teristics, &d the construction of a ta¡,rcnomic key to the eggs of
aedine mosquitoes i:r lrlanitoba" rn ny opinion it wirl_ serve as a con_

venience to the ecologist, physiologist,, sanitarians and econo¡:_ic en-

*omologisi, and. to alr- others i::ieresied in rnosqu-ito .nþrk,

suljeet r'rhich needs more

would gi.¡e ¡nore informatíon



CH.åFïüÌ IÏ

REiiïfrrf ûF LITIRÀTUì,E

Sinc e í;he tu-rn of the cent'ar¡,- many r,rorkers have reported.

that eggs of mosquitoes have characteristic features lrinich r"¿ould

help in their identification. Theobald. (rgor) observed that the

eggs of Culieidae di_ffered in each genus. Gj-Les (fçOe) writing on

the eggs of -9gl=ex appeared to have noted that the swface of the

egg shell had spiny outgrorrbhs l^¡inich cliffered. in the different
species and i'¡hich he thought nright assist j-n i;he d.ifferantiation

of çecíes belongÍng to this genus"

l4ost of the earlier r+ork was mai¡rly in relatj-on to the genus

Áqqehetgs because of its inportance in transn:-itting diseases. The

eggs of ,4nophelines have very often been figu:.ed a¡id described. in
several faunaJ- papers. i{uttali and. shiprey (rçor) described in de_

tail the shape srd swface sculpturing of the egg of 4qophelqs

L4gqlipennis i'íeigen. jrlicholson (f921) a].so described the exLernal

morpholory of the egg of Án_opheles ggc-r¿llpe!4i.,?" In spiie of the

reeognÍ-tion of the ùïversity of the anopheline eggs for a long tj:.ire,

little importa:rce lras attached io the differences until F¡l'ì sye¡1 (1926)

showed. that ihe eggs of mosquitoes provi-d.ed certain important characters



for segregating then into eoeLler caiegories. This r,rork enabled-

hj::r to break up the .qophetqg ¡lqqql,ip-e-]:niË con'r,clex, and set up

six sub-species within the group. Ï,fartiniu Ï"{issirolå, a¡rd Hackett

{fç:f eited in Bates L9t+9) diseovered. that, the eggs provided. the

easiest and only reliable method of separating i:he various popula-

tions related to 4noæhe_tes mec.ul¿pçng¿q"

'l'íith inost of the '¡;ork harring been focussed on the anophelines,

detailed observations of the eggs of the other genera of Culicidae ha.d

been neglected (Giles 1902) " iíith regards to aedi¡re €ggs¡ Goerdi

{fgO¡) çvas the firsô to a'i;t,ribute specific charaeÈers to thern. i'îitchelt

{r90?} vn'iting eoncerning investigations by hersel-f and J. 1,"fn Dup::ee

in iouisiana rnrote the fírst key to the eggs of mosqu-itoes using for

the firsü tirne ehorionÍc scul-pturing for texono¡n-ic prlpposese anC hence

shorrd-ng its impor'cance in systeaatic studies.

Ho¡uard.r Dyar and Xnat¡ (1912-L}LT) in therr nonographs, fqlel
_€t]_e, briefly described eggs of ten speci es of 4qdgÊ" "åbdel - i"falek

(1949), æd Brerand (1951) have given d.escriptions to eggs of a single

species of 4gdeÊ' The former described the egg of :ted.Ë trivåt_tai¡¿o

(Coq) a:rd the la1,ter that of "4eSgE i,+firqg't,¡s DJ'ar e¡cl lha-o. These are

isolaied. descripÌ;Í-ons and are not of any comparative nature" tríghi

species of Áe,teS from Ohio have been very briefly described. bii lJenkirk

f I o<<\
\L J ) ) ,/ ø

Horsfall, l{ires and sokatcn Ogsz) garre d.etair-ed. descríptÍcns



tt

of the sir'e, shape and chori-onic structure of seven species of

Fsqrg3hol*" Í'or the first tinre phase nicrosco,Jy Ïras used to make

detalled. siudies of the chorionic sculpturing, which enabled- these

workers to obtain specific differences for eggs of åqqf!ph.ç-fA.

thj-s l^¡crk r,¡as af-so the first presentation of a r¡orkable køy io the

eggs of a honcgenous group of cul-icine mosquitoes"

The most significant recent ccntribui:ion to the systenatÍcs

of aedine mosqrri-toes was by cratg (Lg|,6) and craig *1¿ ¡i6¡sfalt

{}95S). The most important contribution maCe by Craig r,ras that the

exbernar stuctures of eggs appeared to indieate sor.re phylogenet,ic re-

lationship among aedine mosq.uitoes, He also provided a key to the

identification of eggs of the ltrearetic aeåine moso,uitoes. Ross and

l-{e¡sfe,ll (A965) published an I'egg - keyrr to lhe species record.ed

from ]llinois.



CllilFTER III

BÏOt"i0ifics üF AEÐI]'ü l.iûgèuïTûE"s

Á.edine mosquii:oes belong to that category referred t,o as

flood - v,¡ater mosquitoes, beeause they are found j:r areas that

are subjected to seasonal tmrporary flooding (Horsfall L963).

Ttrey exhibit tr"¡o general bionomic patterns: (a) speeies v,¡hich

have a single generation a year, ca]l ed r:¡rivoltine s.pecies and

r,'¡hose eggs must be cold conditioned for se'¡eral monthrs before

the¡r þ¿1,çh and (U) tne rnulti-volt,ine species v¡hich have a m::nber

of generations per yeare a brocd foJ-lovring each inundaiion ;oro-

vided the water telperat,¡re is suitable for hatehing and d.evelop*

iflerlt.

The former group generally hatches frrcm eggs in very cold

nater, often near freezing, a¡id ¡n¿tures before the onset of hot

weather. Obsenrations made in sorie pools a.t Sandilands, i'Ianitoba¡

in the early spring of L966 (?tft i'ia"¡ reveal-ed. that certain pooLs

contained. Ist and 2nd instar larvae of é. plgglqg (Kirily)

and .-À" co4-nu¡]is (¡e Geer) at v¡ater tatperatures of I degree çen-

tigrade" There are, hov.rever, other rinivoltine s,oecies vi!ìich re-

quire a higher teaperature (above 10oC) for hai;ching ared develop-
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nent" é, p¡qnép_s- (Dy*) fr"on Sanôilands, I'ianitoba belongs to tÌris

group"

Fome aeCine species, reported as being univoltine, have now

been shovrn to be partly nul-t,ivoli;ine r",,hen reared in the J-aboratory"

Å. qlqeqçuÞ Iuleigen, 4, q-a¡lcdgqqic (Theobald), and 4, sggg,gçg¿i

{Theobal-d), dnich were thought to be ur¡-ivoltine, nay have repeated

generati-ons in the la'boratory"

{i, UIFÇFJL I!U_¿$D }i4rÇt{ r1'lg

The aedine mosquitoes j¡ iuianitoba, other than the tree hole

species ¡l.edçE triseria@ (Say), deposit their eggs Ín the noist soil

on the margins of poo1s, betr^¡een the current r,¡ater l-ine and the level

of nraxi¡trm flood. Gentle slopes present a grea'i:er sunface area 'vo

the females anC are therefore better oviposition si-tes than the more

precipitou-s slopes. The shaded sides of the pools are prefemed to

ihe sunnier sides" Eggs are concentrated in the moisi e:.eas rather

than in the drier areas, The eggs are rather suscelrtible to drying

and collapse under such conditions" Coll apsed eggs r'riI] not hatch.

The 4çègÊ species in Canada overr+-inter in the egg stage" The

enbry6s i,,rithin the eggs devel-op normajly to the point of hatching and

'r,hen remain in a sbate of suspended development, or ôlapause, until

some stimu-l-us reactivates Ì:he anbr¡rsnic larva to habch. This pheno-

menon is now ihe su'ojeci of a great deal of investigation.
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The eggs of the mr¡l-ti*vorti-ne species have the abil-ity of

teruij-naùing this clornant period dirring the sr¡:rirer i:r i,/nich t,he¡r

are deposited and hatch whener¡er their sites are inundated. Gn

ihe other hand, the e,Zgs of the univoltine aeCine mosquitoes lack

this faculty of tern:inating the cormant period and *,,herefore must

renain in di-apause duri"ng the ei:lwner i¡ lrhich they are deposited.e

and throughout, the first winter untir spring. That is, the eggs

of urrivoltine specíes hatch only after a period of conditionj-ng

uhich takes place during the B to g months they are j-:: diapause"

Several- rrcrkers, j-ncluding Gjrr'ilfi1 et -a} Ig41; Borg arid

Iiorsfall Lg53s Horsfall Lg56t !{e¡sfa-rr- q! +L rg58, have investi-
gated the naiur-e of ihe hatching stimul-us and. have corne to t,he con-

clusion tirat hatchirrg of aeôine eggs is due d.lreetJ-y to a reduetion

in the concentra,lion of thre dÍssorved orygen of the mecitm in l^,hich

the eggs are j.:runersed. rn nature, m-lerobial activity i:i the med.iu:n

reduces the oxygen content of the r'¡ater. ïn the 1aboratory various

artÍficial nedia are used to lorr'er the o:rygen concentration in the

mediun,

the egg spine on the clorsum of the head. helps to ruptr¡re the

chorj"on along a line of dehiscence ancl a circu-lar rent separates the

anterj-or cap fron the rest of the eggs enabli 4g the 't arva to energe

into the exbernal aquatic medj-u¡1.,

ir.L,osquÍioes, U-ke other holorueta.bolous insects, pass through

t'*o distinc'r, i-rnnature stages, the rerva. arrd pupa, before beeoming

adufts" tsoth irnmatwe forms are acluatic. The larvae require aboui;
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stars, at v.ùich stage they trarrsform into pu-¡:ae. rn the i:nraature

stages, feeding takes plaee only duri"ng the ]ar¡reJ- pericd" The

pu,pal stage lasts only abouù 2 d.ays at nornal- ienperatures but ma¡,

be prolonged at Iol.¡er tenperatures. The rarva.e and. pilpae come to

the surfaee of the r.¡ater for breathing" Álthough the larvae pos-

sess gilrs they are not adequate for utilizing the o>rygen dissorved

ín the tr¡ater. During the pupal perj,ocl the a.dult organs are fulJ_y

formed, the pupai case cracks a¡rcl the r.ringed ad.urt efrlerges.

The ¡nal-e mosquitoes usually begin to øcerge a day or tuo be-

fore the feniales" i'{ating takes place r,riilrin a couple of d.ays after
emergence during the trmating sr¡arIn f,líght,sn ¡ru'hich are seen to occur

at ror¡ lighi intensit'ies in ihe evening or early morning.

The adults of both sexes wi-l-l- feed. on various pran"r, jrd-ces"

Iìris rnay be the on].y food r,,hich male rnosquitoes take i:r the field"
i!i'i;h very few exceptions, femal-es must have one or two blood meals

for the development of eggs" The femares obtain the blood. rneal in
ùhe field frorn various marrmals and i;o a lesser exüsrt frorn bi-rd.s,

reptiles and amphibians.

lIffiß_ WIÇql

rt is not v.¡ithin the scope of this study to give a detailed

account of the ecological d:istríbu'cion of the aedine i:nosquitoes in
liani'i:oba, however T have endeavoured to give a very broad outline of
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tieeir djstrj.bution in rel-ation Ì;o the natr.r¿J- vegetation of the

prorrinc e"

-[n ]"ïan-itoba the vegetation r€y be very broa¡lly ùlvided into

ttr-i¡ ùisti-nct regions:

(a) Tne northern land rnass above 6o0¡l latitude (Fig. IB8) is

a vast cold treeless area knov¡r as the tundra. Baker T,ake, in the

I'iorth-i;est Territories (one of 'bhe loeati-ons from v¡here ad,u].ts r¡ere

coJlected) is entirery tundra" 'rhis area is inhabited by a Ii:cited

nr:mber of speci-es, îhe tundra mosquitoes j:rcl-ude Áe¡þe niqLilìes (Zett),

Å, jg!-j.Egä (ríal-ker), Ðd S. hglcagql!_W Dyar, Jenkins (fç¡g) reports

that $. niqlipeÉ is the most northern occumirg mosquito in the rn'orld,

and does not appear to breed sou.th of the tundra, These three species

constitute the tru-e arcti-c species, a¡rd are roost abundant beyond the

tree line"

(U) Inune*lately south of the tundra is an enonnous zub-arctic

coniferous forest. This area is corcnonl-y referced to as the taiga or

muskeg" Species typícal of ùhe taiga, or muskeg area are .4.. co¡UuìSls

{De Geer), å. diAt&-gçug H, D and K; Á" exe{ug!-ans (r,;alker); 4" filrhrr

{!'el'u and Toung); é. þexo_4o¡-t_l¿e Dyar;4, tuîptfcglgg Vock; é" iqtrydgæ

Ðyar; 3. pÅqnt¡s üyar; Å. plli¡gtog (Kj-rbv); 3¡" -tq:kþnrus (Dyar), Å. p!ne-

3gË a:id è" qo¡rl3ëråe-are the ¡nost abunda¡rt in this area and. are consid.er-

ed to be the tru-e forest speci-es (Hocking et al 1g50). é" campestriË

Ð and K; é" dgrqaris ([eigen)i 4" flqrceggns (l¿u::er); +" {¿-peqåé.s Ð and
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'Lþ are vride ranging and hat'e â scattered ùlstribution in the north"

Ïn general-u except for the tundra speci,es, raosquítoes prefer a

"¡roodd habitat" The principal trees in these forests are vo,niie

a:¡ri black s;oru-ce, fir, jackpite, ta:nara.ck, aspen and v¡illcv¡"

Áe_4ç_q, zuch as vexans, ejt_i tåc-ue, Ðp_encgqü and nigrelra¡:r:rlig,

are most abundaritly found in exLrsnely tenporary pôols. These spec-

ies are iriore numerous in the sumûÌer especåarly after the July re.i ns.

j$. -vs¿aqg (i'leigen) arld ¿" qtie_tlcl¡Ë (w.reigen) are nunerous duri.ng the

sulüiÌer and are found abundantl)¡ in anä arolurd l.Jinnipeg. j!, nigtgqg_

cutls (r,u¿Ioi.¡) is abundant further south in the st. Norbert area, rn

general multivoltine species are nlrore mi-rl.erous in southern latitudes,
but so¡ne may range far nor"th'ard.s, for example: é" ¡lgrg@gÉ¿Ê has

been identified b¡r i"íattreson aaong the rilcsquitoes collected at Chr¡rchilt

by i'lc01ur e in L936-3-/. -å." spSgærjÅ and ¿" Lq4elE are knor,rrr to be

nigratory speci-es, ar:d. it ru¡ouLd be interestii:g to note how far north

they could migrate,

ïn the present v¡ork four 4e_d.e_g species, na:nely ,A. @gCqråtllg

(nert and Young); 4" barri B,ueger; Ã. .tgisçliatuE (say) and é" de-ctiguq

Hoviard, Dyar and i{nab, not prerious}y reported in l,ianitoba have besr

recorded,
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SÏSTE}í.ATÏC L]ST Û}- Á]IDE$ IN T,Lfi.J',¡TTOBÄ

The specj-es and grouä nalïes of the 27 species of Åçdgq

recorded in I'fanitoba are given below" speci-es in the sub-genera

4edgq, Áediruo:rphug, Iårrl"g[g a:rd, ûc!]eryte.tìrq are recordeC. The

group arrêngements ín the sub-genus tc-irlgrqlatus are taken frorn

Edwards (tgsz), Group B in this sub-gørus is the same as the

Âedeq st_!m+l-+ls group of Bs'y (fg¡g), except that the latter has

i:rclufl6¿ 4e4gg þery¿ Rueger as is d.one here. Tii.ithj_n each group

the species are alphabeticatry arranged." The nomenclature used is
talcen frorn ,Stone, Knight anci Starct<e (fg59) 

"

Genus; 4edeq l{eigen J_Blg

Sub-genus: Fi¡LAVC Tneobald 1930

Speeiesl trlsefiatuq (Say, lS23)

Ëub*genus: .åed:gq_fthus fhæbald 1903

Species: ve:laes (tieigen 1930)

Sub-genuss 4edee -rieigan IS1B

$peci-es: ciES¡rguq i{eigen lglg
Sub-genus: Ochteru¡ta.Lug Lp:eh Áryibelzaßa



rö

Group l.r: Åaepiqfþruqllr¿g groupå Çqli_qe_lee

Speeíes: nr.eq=ragc-qåLq (LudJ.or¡ I9Có)

Gror-rp B: qnur:Lipee - grou;ûÊ l¡epedoplqi;-v€

SpecÍes: þerui Rureger 'ìÇ18

_eëq.zuci_enÞ (iial-tcer 1856)

fitcltii (Feft and. Ysung 1904)

{leUes-g_ene (Ì'iulIer LT 6 t+)

ripa.l:!uq, þar and l(nab, 1Ç07

sliuulens (vfatker 184S)

Group E: dqqsalis group: é.cgrtonrfia

Species: caïrpeqtgls Ðyar and Iinab 1907

qaqaden_+b (Theobal.d 1901)

Èorsa]-is (t'ieigen 1830)

Group G: co_uplplr-ig. - groupå Psejid.ogl¿ex and SyBarctiguç

Species; a'nserratus (Felt and Young L}ALþ)

c,oryßunis (De Geer L776)

dgçticuq Honard, þar and Knåb 1917

dienUaeqs i{o-ward, þar arrd l{nal: 1917

hexodo4tgg Dyar 1916

r'- -' rar¿\amPl-ger (,rä.Ll(€T' I84Sl

lrrpligaþug Vockeroth 1951+

tslsudeqc Dyar 1919

ni'q¡'ipes (Zetterstedt 1838)
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Speeies: (continued)

plo_nipe Dyar 1919

pq4qt_ot (Kirby L837)

Group H:

Speci-est

spencgri_i (Theobål-d 1901)

Slig-tåcqe (ir'leigen 1S38)

rr¡El¿qqg groups -Le1lrêauc

tqichu::us (nyar 1904)
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I'!ITÌiCDS ÁT\iil i"íriTr;t?.Ir:LLS

This chapter is divided into tr,r¡ main sections. section *.

describes the rnethods ørproyed. for obtaining eggs.¡ cond.itioning of
eBES¡ hatching, and rearing of larvae for identÍfícation"

section B describes the teehniques adopted for studying the
diagnostic characters of the aedine nrosquito eggs to fac:-l_itate a

separation of the species"

åçp-iiqn ,{

l.{ÐTHüÐs FcR ctsT,qrlt-iG, ûi)r,iÐrri0irï'[G A]JÐ HÂTcHri{G EGGS; f.IüD
REARIJ\üG IÁAVÁE FÛR IÐEI\-TTîTC.{TTüI{

Eggs of the aedine species vary in size, shape, color* ancr

ehorionic sculpturing. rn or.d.er to study ihese characterlsi;icsu the
eggs to be described were obtaine,L by tr,ro d.isr:Ínct methodss (a) rire
majority oi eggs were obtainecl from wild eau-ght, feiua-les lr,hich ovi.oosit-
ec on rnoisi: cheesecloth in the'laboratory" (b) $ome eggs l.iere obtained.

by separation of sojl sa;nples collected in the field. Ðetail-s of Ì:hese

procedures are described in the succeed.ing paragraphs.

Ïn Ì;he spring and. su,rlrer of L955 ,r¡il_d fenialçs l¡ere cau.ght ín
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the field, v-r-th the aid of aI1 a"spirator, as theSr alighted. on the

co,'l ectort s cl oilríng. The;r uere ihen placed. in mal-]- plastic

laboraLory cages ($tt x lt x rrr) r,¡hich had plas|ic ¡lesh oa one of

the long sides and ny1-on net on the opposite sice" ¿bout, 10 to

20 adults r.;ere praced. in each cage. Tnese cages *ere transìoorted

to the laboratory 1n coolers, l.Èrich were kept coor r+ith a fei+ ice

packs" Ädul"t species fro¡n Flin Fron¡ churchill and Baker Lake,

I'rer"e coilecLed by Dr" R. Brust, .4ssistant professor. and Resea¡:ch

Advisor" These v¡ere transported by air to i{imipeg in a manner

siudLer to ihe above.

ïn addition to the above methods, adur-ts colrected at

SandiLands were placed. ùireciåy i-r large cages (29rr ,. Ì0rr x frr)
each of v,/nich conta-tned a guj-nea pig (Fig" lgo) " These cages are

of i:lastic construction excepi for the top surface v¡hich is covered

with 14 mesh per ineh of plasti-e material. Àbout 200 adul-ts were

;olaced in each cage" rn i;his ',^ray the adul_ts were alrle to have a

blood meai- im:rediai,ery they were captured. thus Lmprovi¡g their sur-

vival rate ur:der caged cond.itions.

rn the lai:ora.tory the ó* x r¡r x il cages 
'¡Íere 

praced on

moisi; cheesecioth (Fig" lgl) " $Jr adul_t mosquiioes r""¡ere kept in the

constant åenperature (zoo / roc) roorr. The rerative hunidity in the

room varied between51f, arld Tofr" The adults in the grrarl cages were

given at least three blood mears by feeding ihen oa hruua.irs" The fe-
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rla.l-es ín the larger cages 1..,¡ere al-lowed to engorge on a guinea pig

for fou-r days, Feeding r"¡as confined to aboub fcr-u' hours per d-ay"

In boih ins'rances, in adC,iiion to the 'olood rneal, mosquiLoes vrere

aJ-so fed on honey" Colton swabs soaked in clover honey vrere placed

on a¡rd in the cages respectivel¡,-.

é-fLer" a period of seven tc ten days the adults i¡¡ere anaestheti-

zed with ethe¡' and each êdult r.¡as transferred into a cylindrical cage

(Fig. 182)" the fe¡rales regalned consciousness rapidll' and the ê.nåes-

thetic had no apparent effect on the oviposition, Beckel (L955) states

that rnost species uirieh de.¡elop in ground pools v¡i1l not lay their eggs

readily on a surface as smooth as a fil'r,er paper" Therefore to enable

the fenales to oviposit, each cage was plaeed on an individual pad of

cheesecloth. The cages were amanged on a plasi;ic tray placed. in a

pan haì-f-filled r¡ith r,¡ater, ¿ r,¡iek frorn the wa-r,er leading onto the

plaotic tra;'helped to keep the cheesecloÈh moist" This me'chod enabled

eggs lalC by eaeh indi-¡idual female to be separa'be (fig" 183). Each

separate batch of eggs was then transferred 'r,o individual pads of rnoist

filter paper in pe'uri dishes, Several of these petri dishes were placed

in a single large plastic con'cainer as illustrated i.n Fig" I8f.

There rras one species, hol+ever, that did not oviposit on moist

cheesecloth. 4qdeq tqlsgf!+lug the onì-y tree hole species ín I'ianitoba

was colLeeted. at Cha¡'1esr.¡ood., t'ían-itoba, The adults hlere placed. iri 6tt x

lrr >- frr cages, These cages l+ere then placed. on moist brolçn coÊ^rsÐ paper



rowels in plastic pans. Tne fa'nales r,¡ere fed on blood and honey, md

o.¡iposiì;j-on resulted within ten days, Repass 3çSZj ciescribes a rne-

thod, for the laboratory col-onisaiion of this species, He used blocks

of oak to facililate oviposition' The author', hor"rever, observed that

the fenales laid the major"ity of the eggs on the moist paper tor,¡el

and only a very fer,+ on the raoist piece of oak placed for oviposition'

Eggs of some species wer"e also obtained by separation from soil

sanples uhich were taken fron oviposition sites in the Fa,II of 1964 a.nd

T965. ilach sa:nple was approrinately óu square and lrr in depth. The

soil r¡as cut r¡¡ith a poi-nted. trol,¡el" Each sanple r,\.ith the overburden of

d"eLritus vras r@noved end placed jrr a cellophane bag.

In the labor.aÍ;ory, samples r¡ere sttlred e-t 4oon i.ntil they r+ere

Lo be separeted for eggs, * modification of i;he techniques described

by Horsfalf (1956) for obtaining eggs fron soil sarnples was adopted"

The eggs were fi rst reruoved fro¡n the leaves arrd sticks, thør fron the

plant remains and sil-'L anrl finall y from the mineral co:nponents, by

washing th:'ough three progressively smaller screens (Fig. 185). The

eggs together with the ¡rineral fraction '!.rere washed dor'rn i,o the bottorn

screen of 10C nesh. This mass rn¡as transferced to a porcol-ation funnel

containing a saturai;ed solution of sal-t, The heavier material sank and

the eggs together r,,rith si:ni-l-ar dense detritus floated, A second ireat-

ment i'¡ith satur.ated saJ-t sol-ution renoved rnost of the extraneous mai;erial.

The eggs together vri-r,h lhe particles thai floa'bed on Ì;he surface hrere
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eo]lected on a 100 mesh sieo¡e, The eggs v¡ere than rinsed from the

sieve into a dish al-ong wi-th a small amount of r.¡ater. The eggs were

sorted- ou-t under a binocul-ar rn-icroscope arrd transferred. on to moist

filter pâper in peiri ùishes.

l,¡iherever eggs are stored, the surfaee bearing thern must re-

main rnoist for a fel¡ days after ovipositíon, in ord.er to perm-it com-

plete rnorphogenesis of the enbry6, Eggs subjected to drying before

the e¡rbrlronic developmenb is complete wilr collapse, ancL though they

becone turgid again they are not viable. After arbryonic deuelopment

is completed they are resistant to the normal d.esiccations v¡hich occrl-r

in nature and, could remain viable L * 2 yea:.so Tnus in the laborat,or¡r

fhe petri dishes containing the eggs were alr-rays kept moist"

As stated in 'r,he previ-ous chapter the unívol tine Àqqg€ speeies

enter a;r obligatory dlapause in the egg stage" It api:ears thai; these

forms must be e4oosed to low tønperatures before they r.¡il1 ha'bch (i3eckel

L951,")' Horsfall (tçs6) ¿nd I'lorsfarl and. rov¡ler (rç¿r) report, i;hat, the

eggs would hatch only after a prior period of conditioning. The latter

fer¡n refers to the sequence of evenì:s that predÍsposes them to hatch,

Eggs were fjrst incubated at 2OoC for three months. The resul-ta¡t

embryonated eggs were'chen placed in a constant eold tenperature incuba-
otor at J C for { months. Un1ess the eggs of t¡nivoltine species are pro-

Perl¡r condi'i;Íoned 'r,hey r,+j-lJ- not yield. to a hafehing stimulus (Borg a:rd

Horsfall Lg53) 
"



The envirrcn:lental feature that sti-rouLates the ha.tching of

condit ioned. eggs is the loi;ering of oriygen in the rnedii¡n to a

d.e6ree and. at a ra.te that nay vary according to the species (Borg

and. Horsf a1t LlJjS Hor.sfall- Lg56; Horsfal-l ei al 195S)" It is re-

rnarkable that an aerobic orgenism should be sti¡nu3a'r,ed i;o abandcn i-ts

resting srage under anaerobic cond.itions, In the laboratory an arti-

ficial mediurn (i{utrient Broth, a Ðifco LaboratorÍes product) r¡as used

to reduce the oxygen tension of the agueous mei.ium in v¡hich the eggs

r^¡ere j¡;rrersed." Jn the present studies the l-aboratory observations in-

dicated tha.t a gooC hatch was obtained i¡hen conditioned eggs were

.olaced in ihe hatching med.iurn direcll¡' from'i;he cold at a temperature
ar

of 65"î. \fithin 12 horirs a great rnajority of Nhe eggs had hatched into

healthy 'l arvae"

S.bout ten eggs froni each batch r^¡ere hatched a¡rd the larr¡ae rear-

ed to fourth instar for identification usi:rg the lan¡al keys descri-bed

in carpenter and La Casse (ryyr) and garr (1958), The larvae were

reared in d.istilled ¡r¡ater containing peat moss and yeast" The larvae

hrer.e reared. in alternating tønperature incubators (Crela¡ .l'CId.el L222),

Ëgg specimens froin Flin l-lon, Churchil-l and Baker Lake wene reared i-n

incubators 'çcnere the ternperature alternated d'ail¡' fron 5oc for a 12

hor-,r period to zcloC for the remaining 12 hours. Specimens fro¡n Sand.i-

laneis were ree¡'ed. at I0o0 and. 25oC for 12 hours at each temperature

daily, Rearing under these conditions ensured that a majorit¡r of the
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las*¡ae gre'rr to the {th instar sLage. Generally t}re åth inster lar-
r¡ae Ìrere kilJ-ed in hot wa.ter and pz'eserved in 7O/" ù-cohol for iC.elti*

fication, ïf, however, there wås ar'ìy uncertain'cy in the larval_ iden-

tification, a few l-arvae of that partì cular group v¡ere reared. through

to the adult stage" The dth instar larvaJ. e:mviae togethez. irith ihe

adults r,,rere helpfuf- j-n the identification. rdentified. eggs were

grouped for a detailed study of the ctiagnostic characters of lhe egg.

.i'il-L eggs were stored at 5oC.

Sçq ¿qn_B

Î¡ICI{{IüI.ES FCB, STUDYIT'{G TFffi DIEC{{CSTIC CriÁp.¿CTtrES OF ¡EÐIilE EGC-.g

The charact,ers that heJ_p in the identification of eggs to

species are the gross shape, size and'Lhe chorionic pattern" very

often the separation could be mad.e by observing whore eggsr in re-

flected light at low magn-i-ficatíons, through a stereoscopie dissect-

ing nicrnscope"

Álthough the eggs with:in a given species or even those laid
bJ' a single female show a variation in shape, it is possible to as-

cribe a typice.l shape to each species. Hor,¡ever, in the present stud-

ies i:rstead of gaving one singte shape for a species, often three

sÍlhouettes depicting the sha.pes of eggs in a given speej-es are shoun,

as in Figs. l to 93, l'"'iho1e eggs for j-l-lustration and. measuïement v¡ere

positioned so that the lateral aspeet faced the obsenver" The dorsoven-

trar aspeet gives a distinct arrd characfleristj"c silhouel,ce, 'r,trile sii-*

houettes of a dorsolateral naùr.ire present verSr ferrr d.isti.nctive charac*
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terestics" Dz'avring of the sil-houettes of .¡hole eggs in the dorso-

ïentrål- aspect, as seen b-¡r transn:itted light, r,,iere rnade v¡ith a Zeiss

drawing apr;aratus attached to a stereonieroscope. The magnificaiion

on the drai,ring sur'face lva.s ló0 X"

The rneasurenents of tlre eggs were made with an ocular n:-i-cro-

meter using a stereomicroscope at a nagnification of 4-0 X" The

length was rneasured from the anterior to ;oosterior po1e, and the

vridth was measured across the d-orsoventrai diameter. Á11 measure-

rnents are in ¡nicrons" .Lll- mean raeasurgrents are for L00 egss¡ u.rrless

other'¡¡ise stated (vid.e Table r). -å.Il measursnents tnrere raace on eggs

obtained fruin ser¡eral feinales, except for the nlne -4." d_qq!íguq eggs

l^¡hich i+e::e obl,ained from a single fenal-e" The di-nensions of each

species are listed u:rder the specific descriptions and. also in aggne-

gaf.e in Table ï"

î',ihole eggs were best id.entifíeC by plaeing thern in r¡ater over

a non reflect,ive black background such as in the depression of a

blackened 'rspot-pJ-aterr" The eggs in the rn;ra'ber r,¡ere illu¡rinated v¡ith

an iniense, sharply focussed, source of imfiltered, incandescent ligÌ:t.
l:fagnifications of 10 x to 2J T- were sufficient for manipulafing, ar-

ranging and sorbi ng of eggsy but magrr-ifications of 40 li to 8o K r+ere

necessary for resolving the sufface detail-s sufficient for specific

segregation. The chara.cters that were revealed bJ'this opticat systøn



incl-u-cled shape, síze ¿nd colouv of, the r+hol e egg¡ i,he nature of the

e:rochor"Íon and the grosser aspecis of the chor.ionic sculpturing.

For posi-i;ive identification it rr'as nece-qsery to examÍne the

finer details of ihe chorionic pattern '',,¿hich is ::rore eonstan'r, rrithin

each species. The surface sculpturing of v¿hole eggs was exanined by

reflected light at a magnification of 80 l, hor+ever it was not alv.rays

possible to see clearly the pattern on the surface of the chorion.

This is because: (a) tne surface is highly reflective, (b) ceriain

species have a very fai¡rt scuJ-ptu.re, or (c) the thín exochoríon, on

r'.*:ich ihe pattern j-s quite distinct, is often rubbed off , rn spite

of these diíficu-Iti es¡ it r,¡as possible to deverop a techrriclue to

photograph the pat'r,ern on the i'4role egg of specíes possessin6 a d.is-

tinct sculpi,uring r.hile stilJ. maintaining the characteristíc shape of

the egg to a reasonable degree" The egg to be photograpired was pJ-aced

in the centre of a drop of water on a clean slid.e covered. with a piece

of Parafi*Lm, Severaf sources of light (from m-icroscope }amps) r,¡ere fo-

cussed fronr above onto the egg l.ying r^¡itirin the d.rop of r,¡ater. By ma.ni-

pulating i;he right into appropr"iate positions and i¡tensities it was

possible to mi¡jmize the hightights on the surface of i;he egg, using a

compound rnicroscope r,rith a canera aj:tachment and. a 16 run lu¡rinar objec-

tive, photographs of Lhe chorionie pattern on the r,"ùrole egg were ta¡en

on a iG 14 film. Fi,gures 94 to 99 shor¡ the chorionic ;oattern on the i..hole

egg as photograi:heC by 'r,he aforementioned teeirnÍque" These r.rere taken by
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"rrty " J " Giard.ino u¡der the d_irection of Ðr" Fu, Br,rst,

ijue to'Lhe shíny surface oÍ lhe chorion ii was not always

possible to s'u'r-io.y the rim:.te surface sc"rrlpturing by the above-¡:ientioned.

nefhods. Áfter proper preparation, however, deiails of the chorionic

patLern appeaz"ed o,r-¿ite d-i-stinct. In ord.er to renove the colou.r and

:nai-ie the rigid shetr pliabte, the chorion has to be bleached. Ðe

cou:rsey and 
"ïebster 

(Lg|,z) used. diluie ao4ua regia to bleech the

chorion" Severa1 investigators Ìrave used chlori-ne solutions (trortan-

son 1Ç!o; Beckel L953; craig Lg55; christoptrers 1960). I-tokama and

Judson (L963) have used a rearJily available cor¡nercial- preparation,

developed. for use as a hair bleach. This rnethod avcids the discom-

íort caused by ehlorine fu_mes, but is very laborious. The a.u.r,hor

adopted the method described by cralg (tgSil for the preparation of
ihe chorion for mi-crosco;oy. The procedure is briefly describe.J in the

follovring paragraph s .

Tlie gelatinous exochorion and any other adherent parti-cles of

dirt were re¡noved. by rol]-íng the v/nore egg between tv¡o pieces of
fjJ-ter paper. After creaning, tire egg v¡as praced und.er ,¡¡ater in the

depression of a blackened spot plate and. the cap ï.¡as reriloved. from

the anterior end" The larva and- the vitelline ¡reinbrane rleïe carefulJ-y

'Leased out using a pair of bent, ¡nj=ieirt,çn nedgl!" This cperation should

not be caryieC out under al-cohol because the vi'bel-line merrbrar:e ad-heres

to tlre inner surface of the endochoråon" In some j-nstances the eggs used.
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fcr recognition i,rere not, injured as i:hey ríel'e int,endeC for rearing

r,,¡ork" In such cases the shells v.rere used after eclosion of the

laruee" The øapty shells r''¡ere v¡ashed in absoluie alcohol"

To :'ernove the bl acl<ish pigmentation of the shell a-nd a]-so

to nake it pliable, the chorion had to be bleached" The shell v¡as

transferred. frorn the al-coho} into a spot plate depression t'hich con-

tained a fer,¡ crystals of potassir¡:u chlorate. Concentrated h;rfu'e-

chloric acid. v,'as poured on the crJrstalsô The free chlorine bleached

the opaque cì.ark col-our from the shell : maicing ít appear tre.nelucent'

The author found. that it was best to perform this chlorina'r,ion in a

sriall square plastic container covered -u¡ith a -lid" This inethod eri-

closed. Nhe chLorine r^rithin the contairr* and bleached the she].l in

less time" Further, there was no possíbility of loslng the shel.l-s by

being pushed. out of the so1ution by the bub'bles of free chlorine.

The bleached shell- vo*as v¡ashed free of nrinute crystals by i-nu.ersing

ín concent,rated hydrochioric acid" Thereafter, vrashi-ng in severaA

changes of absoluÈe alcohol, renoved ¿11 acid" During the bleaching

prþcess the shell lost its brittleness ar:d infl-e;ibility and became

soft and pliable"

The shell r,¡as renoved fron the absolute elcohol r^¡ith the aid

of a small wooden spaiula and placed in a drop of euparal on a sl-iCe,

içith 'i:he a-id of a paj-r of qi4uLe! nadelq it v¡as possible to iear the

shetl dorcn the centre and spread it inir: 2 sheets" A No" 2 covex
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slip l.;as brou-ghi up to the drep of euparal so that the drop ran

along the glass. Th*-n the cover slip r.;as gradualJ-y 'lol.¡ered until

it cane ts cot¡er bhe chor"ion" By ex-erting a cer"L,ain amoun'L of pree-

slrre on the cover slip it v.r-es possibie to fl-atten the ;or.eparation.

Chorionic mounts v¡er.e used to siu-d¡r the sr.rrface features by

exarnining the slides in transr¡útted J-ight througþ a phase contrast

ni^icroscope" The phase corrtrast ru-icroscope is the rnost suitable as

it gives the irnpression of adCed depth and d.j¡nension to the facets.

The optical sysLei-n used for the exa:nination, and photogra,ohing the

preparations shor¡nn. in Figs" 100 to 179, consisted of a Cookers phase

contrast rnicroscope o:rd suitable light i,¡ithout frlters of any sort.

lfost of the photographs r'¡ere in phase. Tn certain insta¡.ces photo-

graphs were nade by racki-ng the condenser Covarwards until it uas out

of focus" i'ihen'trre condenser is lorrered in tÌris manner the point of

focus is belor.¡ the centre cells of the specirnen and- only the margins

are illuminated directly"

The chorionic pattern lras al-so observed r,,rith a dark ground

ilruqrination effect vinich was obtained by using j,he 10 ä phase

objective with iÌre condenser annulus that is normally rnatched r,¡ith

'uhe Å,O X phase objective" Chorionic mou-nts r"-ürich shou"ed a clistinct

pattern in this dark ground ilt i::ninatíon were photographeC.

ïmages were recorded by r,reans of a 35 ¡:n Zeiss canrera mor¡:ted.

on the rnicroscope in the usual mailne:', The film was Kodak Fiigh con-

trast cspy iriJm, deveJ-o,oec in Ðekktol 18" The prints -were enlarge-

menj:s oe high contrast paper"
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DESCRT-DTIOI'J üF EC-GS ÅlliD L4RVÁE

Eggs of the differerrt species of 4e*dç_ç vêrXr ¿ssording to

colour, shape, sj-ze and scu-lpturi-ng on the egg shelJ",

qçi,pr&

The egg u'hen laid is arr off -v,¡hite colour, 'put r'.{-thin a fev¡

hours the endochorion hay'dens and darkens. iáhen viewed in intense,

reflected, vùrite i-igh'u, the ccl-our cou-l-d appear a bh:^ish l--lack or

pwplish blaek as in 4lede€ ni-gfeqLAgUl.ip, a bronze as in ._{ Ve¿g$S;

a du].l brovn:ish blaek as seen in 4 qgg_aqgr€!Ë or a satin]' blacic as

seen in most of ùhe other species. Kafrnus (f9d1) has noteC that as

a general rule the dark- colour of eggs is an adaptation to resist

desi-ceation"

sHijËE

The shape varj-çs eonsiderably j-n the differeni: species, Usual-j.y

ihey vary from being fusiforrn to broadl-;r obovate" The eggs are orien-

iateo by the nicropyle vinich is at the anterior pole" This end of the

egg is generaily larger" Tire posteri-or port,ion ia,oers more than the
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e-nterior enci" The curvatu-r"e on i;he dorsaJ- ancl venira.l surÍace

vêries. -in 4ç-qqË, ihe eggs Llave a greater curvature on bhe ¡."en-

i,rei swface (i-iorsfall- l-9ó3) " itigures L tÕ 93 shor,.¡ the c,ifferent

shapes of the eggs oí the speeÍ-es encoui'ìtereo and also the varia-

tion that is possible -øit1^,1n each species" .{ descrÍ"ption of the

shape of each species is given und.er the s.oecies d.escription of

eggs"

SIZE

tni-y ferti'l e eggs tüere aeasured, as steri.le eggs r..¡ere not

only:ruch larger but aJ-so mishapen. The length of eggs used in the

;oresent study renged fvorl 553 Lo LZSJ microns; a¡rd the dor"sor¡entral_

di-ameter fz'on lld to 450 nicrons. The dir¿ensions of the eggs examin-

ed ase gi,¡an in Tabie f .

Ëç FH:iljiJ:

The egg sheil- ccnsists of three d.istinct layers. An o*ter,

thin transrucent exochori-on r.,/nich deteri-oraies -nrith age; an inter-
rnediate hard thick and opaque endochori.on; end. an i-nner thj-n vitel-
line msnbrane r.fnich surrounds the ]'olk and gror.ring enbryo. The lat-
ter is not of any systenatic value.

The exochorion has a surface sculpturi.ng uhieh is identical

Lribh that occurriag on the endochorion. This is not surprising as

both }a¡'ers al'e seereted by the sa¡rie foll,icul-ar cell-s of the overy and

probably the exoehorion is ¡roulded over earLj"er" forrned endoehorion. The
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thin transiucent gelaiinous exocl:ror.ion is r"eadily seen in nei.rly

laåd eggs" si-nce the e,xcchorion is quii;e ea.siry rubbed- off the

ner^rþ laid eggs, it is of reratively linii:ed_ val_ue in the identi-
fication of eggs.

The endochorion or egg shell- is the inter¡iediaie layer , !:&

'f:he time of oviposition it is soft er.¡rd transparent but v¡ithin a fer.,r

hours it, is a dark opaque hard coveri¡g. The chorion bears su-rface

sculptrring l,:hich is a ircre constent charact,eristic within each

species. The chorionic patùerrr usually consists of a re.ticulation over

the entire surface thoi,rgh Ít may not be quite marked on eggs of aÌl
species. The neti'¡erk usually consists of celj-s -v¿hicìr have four to six
sices' riithin each facet are roundi-sh cells. The paftern could show

a variation on the shell of a sirrgle eBB¡ deparding on r^inich porùion is
being exa¡i.ined" rn 4gþp ciseq*eg' the pattern at the anterior pole is
qtúte r¿arlted and disLinct and. d:i-ffers from that on the median or pos-

terior section of the egg" rt iras eleo been obsersed that in general

ì;he ceJ-Is at the a::terior pole have more pronounced. wall.s and ¿re

generally longer or snaller than the in_iddle area of the egg" The

chorionic pattern is ¡aore rel-iabl-e for recognition purposes than charac-

ters based on size or sha.pe alone,

The characters of the eggs of the tr,vanty-seveil sÐecies of Aed.es

found in l'lanitoba are d.eseribed for each indiviclual species in the fol-
loráng pages" rn addition to the egg characteristics, the au_thor has

al-so recorded any deiriation fror¡L the larval description ê.s giver: by Car-
penter a¡id La Casse 1955 a.n¿ Barr 1958, ï,ocef i ons frorc .,,,,here a.d.ul-ts were

obtained for eggs, by craig (wse) and. the a,u'Lhor in the present studíes
are lislecÌ in Table fI"
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1.4BLE I

i'NIÁ5U}¿Jî,I{IJT OF LE¡]GTH Ai-{D WSO-V.I'ìrIT?I¿.4I" ÐI,¿LI.ÍETIN OF ]JGG,S

ûF Ti,,-ltririTT-SE\¡Fr'r ,SFECIIiS CIF ASDES fi{ i.[ÅiJITüBå

STIE IiII i{TTRÛ]iS R.4,-TIO¡-
I\jo. î 1il.T^miI

Iflrl\l!.ÌI l1 DL4llËT¡n. Length to
Species mea- l,iïI{ "t:J&- i'frtJ'j I'Lï]IJ lí,{,t i'ffi¡lJ dlameter

aþ-sqqqqlus

b_ar:$

campestris

Sggde-It-81Þ

c_iqereqp I ål

rBl

cQrulc ! 
"{r

rBr

decticus

4i-antaeqq

dor_S.ê}i-q ¡ -{r

!iJr

e.xsruc-Lq$s

fit,chii

åLatçsc€æ

loo 78t+ g6t+

22 810 93h

100 68L 822

30 63o 755

50 77L 925

1B 6gt+ 797

30 732 835

I00 882 989

g 6gt+ 77L

-x-30 68t* Tg5

6t 835 r.ooz

r+6 5fi 6tnl

1oo 655 722

100 707 977

100 ó81 8ó1

100 655 77r

8s3/r,

s92Ås

758!3

7zal4

*5¿t+

76615

sot+¿5

9Lþ}¿t+

732¿5

7L8/5

eo5¿,5

606Éj

6e4/z

B6L,J.r

7$Å3

7tt+¿3

257 32l-

zt+t+ 283

180 2L8

18C 206

1-67 L93

L67 L93

257 32L

zt+t+ 32L

L93 206

n3 26t+

257 32L

L67 206

l.67 206

ôì aì -dô<.LO 1ó)

L93 2l4J+

2!+4 t4.5A

28o¿L

>c'7J"'-/ tjLJ

te7ér

L%Å4

r8sÉ

ttgÅz

2s5/3

¿ to¿L

L9tdz

4M7

270¿2

L3Lár5

LsgÁr

25LÅ2

zra¿L

27e¿3

3"r5

3"t+7

) oö)

)"1)

l+" l+lþ

l+"28

)^)

3"40

a rytj)o I I

3"O7

).JJ

3 "35

3,6L

3 ^hr+

) oAJ

ara
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ÐlÁ¡ffiT]æ
I"uå.I IU ã

i,eng'ch to
diatneterSpecies ÌtriilIü i'í,EX 1t-i{

Ð".

i",ül; i'f"4r l,iE¿i{
& 5"8

hexodontus

i-rlroiser

i+U¡li_calue

intrudens

rr-lsripes

nisromacu].is

nionios

purlctog

"ffiry-w
sps4g-eq,li

stLc_ticus

qþinu].æs

trigþgrus

triseratus

lrexails

30 668 s22

100 822 L0A5

toc 95L L272

I00 72O 925

loo 6t+3 835

lOO 72O 8ó1

'15 961+ L285

LoCI 630 9oo

5 848 9L2

-)r30 955 9/+0

100 797 989

r00 720 925

t_co 59L 77L

100 6L7 78t+

-)¡30 B/+0 I0i+0

10C 132 87t+

100 59L ?84

loo 8a 7 h5

rc7Á7 ?-3L

955¿tþ 23L

Las6¿7 257

8L2¿t+ 2U+

.lqoJc, 'l q?
lJ/-L/ -/r

7s5¿3 206

r09o/ro 283

77s15 L93

s?gÁv na

s96¿6 26L

s79þ+ 23L

so6/7 l-80

616Át, L67

67s# 2t6

%6Å7 22o

600/2 360

6't*é,t, 154

705¿t+ l.67

rÂ!

IBI

rc8

2'1

308

1/l

30s

coA

/-Ò )

386

2hJ+

)Å2

JIO

¿Yo

4)(

ôì a|
/-LO

320

l+2Lv

2I8

)^tr,

zssÅ5

Qeö¿z

3aoÁ2

2gÁL

n6J2

25h¿L

326¿2

L7¿L

278¿LÞ

2:¿7¿3

26aÅ2

ne¿2

L96/L

245¿2

2s2¿3

3ss/L

Ls6¿L

LgL,Á2

B"tl&

aA)

3"o9

7,L1

2rlo

) ")4

3"59

2 1)

)u)o

j'Oö

3"Lvh

)nn

)n)4

2.A6

J. Oö

-)i lie¿s,¿ï'sreents iaken fron Crai g (t956) 
"
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CÛLiËCTIiùG SJ,]I$S i.'ÚR AdDIiÈ.bJ EGGS DI'STRIBEÐ TO D"åTE

$pecies craig (tç56) Present Str-rdy

-4" eþqq'ge.tqe sandllands Forest Reserve

.â' bQIq¿ TrirLle i.,it"; Duck i,tt.u
Porcupine i{t"

4" ce¡P*e*qtqiÞ Ohu:.ehill

iL' cana<Lens4s- circie and Fairbanks Ðuck Ht", i'ihiteshelr,
in .Alaska lrorcupine lit", Seton prk.

é' qinereus F¡i.rbanks, chi-tina, Rid-ing Ì'Ít,", Foreupine l"it",
Cir.cle in Âlaska, ,5erlon Fark
Genesee Co" irich.

il" _c_-orrl,"¡uni€ ìinik, I'airbanks, Sandilands¡ Churchilt inthitina in :ilaska, I,ïan.
uhurchill, iian.lft.
St.John, BC

Â, deetic]rs Chat,an_tka¡ Circle in Chr:.rchi1l
Á,Iaska

*" die¿!-aqgg I' Fiin FIon

é" daj$*alrE Yolo co, cêlif.e sanclir-ands i'ores-b Reserve
Cook Co¡ I]..-"

Å., e¿çåu.c_Le,4q Chatanika .i,Iaska, SandiLa:rds, Tr:rif,s ],it",
Cl-ean¡ater Cor l.iiru1. Riding }ft., Duck Ìrit,",

Churchill, Flin Flon

é" fi-tc--,1iå 'r Sa;:dil-e¡¿s, Tur.tle i,lt.,
Riding I''t", Duck iuiL.,
Porcupine Ì"'ít", $eton Prk,,
Churchil--L¡ Flin Fl-on

4. "{tgggpggpg iinik, .4J-asl<a Sa,rdilands Ft, iìes,



)a)

,¡Þecies ùrarg l.r¡:ó) Preseni StuiSr

,;i" þeliq4oqquq ì{honnson, Fass, Unúat Ci:r"rrchilJ-, Flin Flon jn
r'1 ^^'1-^ i'Ían., l¿lrev Lake, iii"Ì';"T'

é" i]n,i]¿eef rr Churci]i]-l

é. l¡¡plåqê!]¿E }tnii<, Jinchoragee Sandila¡rds Ft" Res.
Chj-tina in JìJ-aska,
ildrnonton, ÁIberta

é. iqlqgdelts Sandil-ands !-t" Res"

é' n+grþ-qe thurchj-li, i'Ïanitoba

.4" qlg.cq¡Eêq4,lg Fresno Co,, Calif.; 5t. I'Iorbe¡:t
Orange Jo", CaJ-if ";Ðavis üo., Calif,

*, €fuipp 0ha;barika, l-airba.nlcs Sandi-]ands Fi" F.es"
-i n irlaska.

4" p]ll}c_pql -;i rr S,andil-a^nds, Churchil},
Flin Flon

*" gþgg3_Uå Fa"irbanks, ÁJ.asìra Sandilands, Turl;J-e iit,",
Riåing ltt., Ðuck i:'tt.,
Chu::chi'l I

*" epqilqelä not recorded 'Sandilands lrt, F¿es.

+, _qbiqi_ig¡lË üha;npaign Co,, a-nd SaL:djlands Ft" Res"
l)latt Co, , I11 

" ,BenLon Co,, ûre"

4. eligqie4Ê, tharnpaign to., ïll,¡ Sa.,r.lilands Fi:. Res.
Flarford Co", i'id"

4. lrfgþUÏuq Glenesse 0c., i'äch" Sanclilancis F-1, Res.

*. å.få-¿glgígg Ûrange Cr:", Fl¿, Cha,rles'¡..or:d" t,ja¡:itoba
Fredericlc Co ", iiC.,
Ì,iontgonei'y Co", l{}aska

3, gq¡C s_ Benùon to,, Ore, e -.,irurípeg, üak Bluffr
CaJho-un to", Iowa, ,Sa;rdila:rCs, f,iding i,ib",
Cheurçaign Ce*, i-11" , Portu-pine iii,., Seton Prl<"
Haz'fo::d üe"u f.icl.

-;í i.denti-f ic¿tion cioubi:ful-.



..1$ÐllÐ (ÇiÇËqEq"q$q{) :qr5$l?,4T-u_ü (rrr,r Ái',iÐ rûui,rG t9o4}

(FIC-S" 3 L-3", l-00-i-03)

õjj4lEt Broadly fusiÍorm to obovate, a::l,erj-or poJ-e roundedly

knobbed, posterior and gradually 'capering, r'oundedl;.

pointed, (Figs. l-J)

SIÆ: Length: 784*96t+ microns, mean BSJy'/e ¡nicrons.

Dor"so-ventrat diarneter: 257-3ã i:i-icrons, nean 280/L

nicron.

C0L0UË,: Ðull black.

Eðçg_Hp8.IAry:'firin, trarrsparenù and somei^dta.t aclherent,

Q¡QtlLQNr Reticulation consists of irregularly hexagonal, less

conjnorLl]r pentagonal eells of variabl e size r.rith a

subdivi-ded surface" Cells si-'r:-ilar 'to subcli¡¡isi-on in

Â" -ç¿qgqciq]Þ or i." tipqfigq. 'r,íali-s of contiguou.s eel-ls

bounCed by si-iglrtly raised ridges not as distinct and

torbuous as scne of the o'i;her species, v¡ith si¡l-ilar

reticu-Latj-ons" (Figs" 100-l-03)

RSj¡8ÉQ¡ Distinctive features of eggs ar.e: (1) shape (2) chorionic

retic-,.:lation of irregular hei',agonal cells without prorni-nent

ridges seirarating cells.

This specj"es has not been reporied fron l{ar:-itoba earliæ"

It r+'as Lhe nosb abundant species in the adult coll.eci;j-ons

fro¡ri the Sa¡rdjlands Foresi: Fieserve,

@-'/_{s¡ 'Same as in Oarpenter and ta Casse L955.



LA

Æ!Eã (ggeÆAT$gå) Ð€_.F.I F,u:üG¡rll te58

(trigs" 4.-ó; to4-l-06)

ffit BroadJ..y fusiforrn, wåtir errds bluntly rouaCed, posùerior

end more tapering, dorsa-l si-de onl-y slightly less

creseentic than ventrai-. (Figs. d=ó)

Ëi4Fs ï"engthl 810 - !]/¡ rn-ierons, nean 592¿8 rri-lcrons"

Dorso-ventral- dia:neter¡ 2M-253 m-icrons, nean zJlþ

inicrons.

COLOUR¡ Ðu]-l bl ack.

¡iXqqgqrug$; Thin, t,ransparent, adherent"

CHOAlQi'f: Reticulation índiscernible or conposed of fatntly vis-

íble irregularþ roundisir io pol¡'gonal- cells with inùistinct

bor:ndaries sfuúl ar to the sub-division of eells found in

oiher species" (Figs. 10þ106)

l¿¡l@,Ii5: Distinctive features areå (1) shape, (2) reticulation of

faintly visible rounclish cells.

This species has not been re.norted frorn i,laniioba earl ier"

A f ew larvae r.¡ere coii-ected. fro¡n Sandj-lands" .f'd.nIts l.¡ere

collected from practically aJ-t the collecting sites, given

earl-ier in ihe i:exL, excepL Baker Lake, Larvae may be

confused rril,h jçCCg exgrucia^æ but are readily identified

b¡r usi:rg Bamt s key (rç¡g) r.¡hich i,ncludes this species"

!43I€: Same as in Barr {f95S).



+.r-

ffi (ûcé4|FAT-r[E) clr:qåsjLré DYrlË' ATüD lirl"'l3 i90?

(Figs" 7-93 Lf,7 and 108)

sI.jéffi:ËlIiptical,end'srorrnd.ed,postericrendtaperi.ngm:re
strongl;rrdorsalsideronlysligh{'];rlesscrescentic

tha' vent,r¿.1 side" (_!.igs" ?*9)

SIZEz Length: 68L-822 rnicrons, mean 756Á3 r¡icrons'

Dorsov€È-rtral ùiameter: 180-218 microt1se meå.n L97 ¿ L

Igicron"

COLTUIì,I Black vrith a fain'r, gre¿'ish cast.

E4Ççåi_OBIAI: Reticul-ai;ion co::posecl of distinct pmtagonal- to hexagonal

cell-s r,'rith naffov¡ continuous slightly undula"ting ridges

separating cells" Cell surface studd-ed. i,¡ith characteristic

round.ish, va.ri-bl¡r siz,ed, sau'cer shaped cratersu (fi*' 10S)

The inter.nel cells are siiúlar to the cell-s of 3-1. æ"

(fi-gs, lO? and 108)

ft,III.Í/tq-äË: Distinctive feaNures are: (l-) shape (2) chare'cteristic

reticulation irii;h d.istinct broari cells v¡ithin r,,/nich are

saucer shaPed craters.

i..4RVirEå Sane as in Carperrter ancl La Casse L955"



4¿

¡¡n_8"Ë içç¡ffiiql¿!_r_e) q4g4qgi{S_Þ (rHnot,ün tgot}

(l'igs, LA-LZ", TA}-LL?ì}

.5$418; Su-b*fusif-'orrn, cigar shaped, i,¡ith a¡rt,eri,or pole rorr-ndecily^

flattened, veï.Jr stigþtly nore crescentj-c ventralJ-y"
t._.
lr l-gs , LU-t ¿)

S{Zjiå Length: 630*758 rricrons, mean TÆÁl+ r¡icrons,

i)orso-¡,.entra1 diæneter: L80 - 206 rricrons, :neen Ljj / ta

microns.

Q-OISLiR: ilrov¡nish b1ack"

d4t,]Çljgnïülit 'Ihj.n and transparet'it, easi]y r.u.bbed. off.

SÇ&IQlj: ûuite distinct, reiÍcul-ation u¡_iforne conposed of poly*

gonal cells. In refl-ected_ light the surface appears d.is-

tÍnctly sub-di-vided r¡¡ith the cells separai;eC b}r raised¡

unbroken ri.dges. In transrnitted light cell_s a.re r¿ery

pronr-inent, peniagonai to hexagonal in shape (Fig" l_l_O),

ijalls of contiguous cells tortnou.s, raised_. unbroken

ridges (fj,g. 112). îiach cell- is sub-divided. into 6-14

srneller cd-ls, r^¡alls of r'*rich are l-or.¡er than nraj:r cell

luall-s. The l'¡alls of the sub-dívisions are less ciistinct

than sind-lar sub-divisions in é. eðqrq_c-Lairq" (rigs. rog-irz)

@ffi5: 1'he distinctive feaåures are (r) cigar shaped etg (z) pen-

tagonal_ lo hexagonal_ celt s -,,,¡ith raisecl rid.ges.

]¡_ ; Ss¡ne as in Car.penter a:rd La Casse 1955"



SHÁPE:

;,'1ra-ñc 1 ¡,',:r,;rc \.
_+.-'V!in \.H#l CI¡IEPËUS i.iiïGËl'J 1818

(rrigs" 1l-18; 9Lr; LI3-LL7)

äI44;

Tr',o disLinct shapes v,Iere observed. Both t;pes are

fusiform havi-ng a cone shaped 1:csterior end. There

i-s a di-ffeïense in ihe a¡rteri,or end of the tlgo ki..nds.

ilggs of one t;rpe have a prr:rai-nently tapered anterior end.

(Fj-g" I3-L5). Oggs of bhe other lack such a taper", a¡rd

are bluntly rounded anteriorly. (Figs" t6-fg)

(Å) Eg.qe -r.Iith lrapered, qgLqriof erì_d: (Figs. 13*15)

Length: 77I - Ç2J rrícrorrs, rneari. Ð5 ¿, /-¡ m-icrons,

Dorso ventra-l ùiameber: L67 - l-ÇJ nr-icrons,

meanl-88/Inicron"

(E) l4ggs vÉth rou-qded q¡rterj*oL gnslr (Figs, 1ó-1S)

Length: 69U * 797 n:.cvons, nean 766 * J n-icrons.

Dorsorrentral d.ia:nei;er¡ l'67 - 193 ¡n-icrons, ir.etrl

f79 ¿ 2 rri-crons.

Dark brov¡':-ish black,

Thin anri. adherent.

In both types of eggs the chorionic sculptur'ing is

sinilar. ïn refected }ighì: a ferr: axial-ly linear cel-l-s

at the anterior pole on}¡' are visibte (Fig. 9/r) remainder

of ihe surface lacks a visii:Ie reticulation. The anterior

eells ê:"e seperateC by slightly raised. unbroken ridges,

CCLOUTT:

EXÛCIIORÏOi{:

CHûF,IC'i{¡



)t
44.

W:

L¡JìV.48:

in transmitted light a dis'oinci Cifference in the

rçtrfs¡-l ai.ion at the anterior, median and posierior

mds, is seen"

Ánterior ceJ-ls (Figs" l-13, t1/+) are q.ui-te marked,

narrol"¡, axial jy linear hexagons with su-lc-divisions

-',;iùhin eech cel-l of circuiar mounds" l,valls seperat-

ing these cell-s are consiricuous, raised and iinbroken

at anterior end-* The rsedian ceJ.ls (Fig. 1l-ó) are

slightl-y irregular polygonal ceJ.is v'rith slightly

raised circu-l-ar mounds" The wal-Ls separating these

cell s are -less distinct jus'L below the anteri-or hexa-

gonal cells (rig" LL5), and beco¡re inCistinguishable

tov;ards ihe median area" Posterior cells are hexa-

gonal, smaller than those at anterior end and v¡ith

wa.L-l s sli,ghlrty more ùlstinct than rnedia.n celf s'

(Fig, rL?)

The disting,iishing features of the egg of Å. ci4gçue

are (f) characteristic a:cially linear hexagonal pat-

tern cIearIJ¡ d*istinct at enterj-or end. on]-y, (2) shape,

Sarne as in Carpenter and La Oasse L955,
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-4JÐJå (ûç,il+,:Èc1ÁTlls) q-Ûi',!,IÏùÞ (os c¿rn L776)

(r'igs" L9-23; ]IS-tl-9)

ut]ru !.

FtrÆt

i]road.]-¡' fusifonn, ventral- su-r'face distinctl¡r crescent'ic,

a very sligþ'c curvatu,re on d.orsurn in lhe anterj.or tÌrird,

both end.s rounded r"rith the post,erior end tapering more,

ard. the anterior end slightly lcrobbed, greatest dianeter

slightly before centre. (Figs. L9-23)

T'wo distinct sizes rdere recorded.

(¿) snaller sjzed eges -fron.sali-ùilands ioqest-R-eserve o4ll

{Figs. L9-2J}

Lerngth: 732 * 8J! microns, meen SO4 ¿ ! 'rr¡içv6ns"

Ðorsoventral diaroeter: 257 * jZL nícror1s, mealr 255 Å,3

rticrons,

(n ) &ereer "_ -bgg:É4ly- fì¿elf*q-rq- eqelnqli$ard¿Iar'gÊ- st

Reserveo Ltit¡fqþ@' (digs " 22-23)

Lengi,h: 822 - 989 micronse mean 9LP / /4 raicrons'

Dorsoventral- diameter: 2l+l+ ^ 32L nicrons, rnean

276 Á 1 ¡ricron"

ÛûLüUR: Dul-l black.

g4qqdQEIPI'j: Thin, transparent, easily rercoved.

QIC,RICS; The scuJ-ptu.ri"ng on both kinds of eggs siinilar. Reticul-a-

iion consisis of small, ireegular, angular polygons, major

cel I ular net'r¡ork r"ra:i'bing, absence of distinct separat,ing



IL
¿+u

l-'ra].l-s. itlo subdivis-ior:. of large cells inf,o a neti.¡ork

of cell-s cor:ri:¿rable 'Lo other species"

d!&ié& : ÐisÌ;inctive features êre: (1) shape rii:h the ani;erior

knobbed region, (2) absence of major ceJ.l-uJ-ar netr,,"ork"

i, ïr.E¡ $ame as in Carpenter and ta. Casse Igj5"



Lt(

ÁE¡¿s (qç¡[4çi,q[Üå) ps-qTlqgË Htií.¡i]jl, DT."R :iii¡ üi'l'rß i917

(itigs, t 2t*-27; L2O-L22)

f -ri ;r':Ë o
ùi¡¡J !. Fusiforrn to col-u¡urar', bo'ch end-s ro'einded, posterj-or encl

',.¡ith a greaì,er taper, ventr"al- s'u::face very gerrt'ly

crescenLic, dorsal surface al-rnost stra-ight, greatest

d.ia:neter a.'b a¡'¿eri-or ih-ird.. (itig. 2l+-27)

Length z 69t+ - 7?L ni-icrons, meæt 732 / 5 tt*crons'

Dcrso-ventral diameter.t Lg3 * 20ó nicrons, IÇ[ / 2 microns.

sJäEr

ü*ULQLE: Ðuf] black"

EEûÛEOEIüT{" Thin, transParent"

CHüR,IOI{: Reticulaii-on consists of polygonal celIs var;"ing in size,

fev¡ cells d.iar,ond shaped.. sr:rface of cells subdivided into

irregularl.v roundisn ceij-su 
"ire 

boundaries of cells not

well d.efined and indJ-stinguisirable fron subdir¡isions¡

lai.ter snal-l- and angular' (Figs" L2O-I22)

RU'iriRliS¡ This is a ral:e northe::n species, re¡:orted for the fi¡'st

ii:::e as present in the Pro¡rince. Eggs rniere obta-ined fron

a.d"ul-ts collecteC at Chi.¡rchill, l';ê;ïi'ccba" Craj-g (1955)

reports that e¡4gs of tllís species ar"e rtsi-:"úlar 'uo 3!"

diantaeus" ,rl. prületor and. other rela'bed speciesrr. i{e

obtainec his colleciion fron Alasira. The author observes

tha.t of the norihern species, the eggs of é" dgg[!g"g

could be sepa::ated, on the basis of i1n'e relatively narroi\r



!+8

and srsaJ-ler size and the ne'r,'r¡o-rk of subdivideC poiy-

go:ral- cells" iFigs, L2o*L22j

åjUä¡Æ; Ëa:ne es in 0arpenter and- i,a Casse L955,



Lq

4E!4:,s (gÇllr-,nEÊEjg¿g) Ð.irr4l;Eg'f ijû*,+iilr 0T.4tl Ai"n Ki'{r!B }9r7

(irigs. 28-2] ; L23*L25)

-äE*|He Fusifor:l to obovate-. both ends b:'oadly rounded i,ith

posterior end i.¡ith a greater taper, the d-oi"sal sur-

face alnost sl,raight, venter very slightly crescen-

ti-c, greatesb di-ameter at a:r',,erior third. (li'igs.

2ß-29)

'ffi2 i,ength: 535 - 1OO2 rirlcrons, rrlea¡1 9O5 ¿ ! n-icrons"

IJoi'soventral d.ia¡reter: 257 - J21 rúcror'ì.se rnean 27A ¿ 2

rnicrons 
"

CüI,OUR: llu-l-l black.

EXQC-lJûjU.0.i'iå ¿-hin: transparent, ad-herent"

!SÇÊlQ¡{¡ lieticulation consisis of ir"regular'l¡r roundj-sh to Þo1¡r-

gonal cells of variable size, with faint iu¡aJ-ls. The

spaces betr.,reen ihe ror:nd"ed cells distinct. These cir-

cular ce1J-s qui-te unlíke 'bhe seucer" shaped cratei's of

é" Ào_fge¿¿Þ, (Figs. L23-L25)

I{Sf.€}!Ë: Chorionic sc"ulpturing very r¿uch sirail-ar to 4" _ppæ!oJ,

hoi,rever, loiì:role egg of l-ai,ter is snnl-Ier in size,

LirR¡/.cE: $anie as in Carpenter and La Casse L955,



(

ÅftES (i;c";;nmetusi DiJrìsÁLIS (i.';iç¿i'i l.eloj

(i"igs " 3a439 tz6-L27)

1[_rlip.Lical-, often bilateralty syrnme|rj-cal, sone may 'be

sligiri;l y crescentic on ventral side, anterior and pos*

terior entis blrm'u};r roundeC, bu-t posterior end tapering

sJ-ightl;' more than anierd-or enc1. (tr'igs. 3A-T)

STffiz ?wc sizes lrere recordedr

{i") 3g.qs obtalnçli {ron a sojtsqrole taLen fJql'l near the

U;pqr;qpg Jn"lgll]r.tionaf " (Figs, 32 artd 33)

ierigth: 553 * 643 nricrons, ìrean 60'0 ¿ J rcic:"ons.

Dorscvant::al d-iarneLer: ::67 - 206 nicrons, rnean t81 ¿i 1!

rnicrons.

(B ) :isså*eþlqined -fraa wiki-ceugùt iierlqleq frqn l{{inåigrE

and$an:U-_l_ærle tr'ofeSt Re_seryq, (tigs. 3O1Jlr)

terrgth: 6fS - 'ljT t:::;-crons, meaÌr. 6S[ ¿ 2 iicrons,

Dorsovant::aJ- ùia¡ae'r,ert l.57 * 206 niicrons, nean 1S9 I 1

micror:o

Cû'i,OUPur Ëhiny black"

fi[ttq4Qry$]j; Veryl:hin and easily renoved.

Ç!¡Q!,I--QN: Çells irz'egularly circu.l.ar', clearly defíned i.¡al--is ivanting.

The surface of all celLs have consi:ieuous ringed, roundisìr

craters of variable size. Boundish cells not tightly paeked.,

inte-rcellular" spaces visi-ble. (trigs, A26-L2'/)



\t

I3*ß*å; Distinc'fi',¡e feaiures are (t) eJ-ì-iptical shape, (2)

smal-l sír,e, (3) chorion-ic pattern has conspicu-ous

roi:-ndish J-arge and srneJl cra'Lers"

L*Ei/"AEr Same as i:: Carpenter and- La Casse L955"



ÁElJiI'S

Ëli+e*g:

ËI4j3

CCLÛ-IIR:

E4Q!{!EIQ!ü:

9rQ&&N:

RlltL4il.KS ¡

L¿iì,VÄÐ:

(ûcH ËRrlrÁruã) rii:Q&j-Jql4!s {IíÅL;,GR L856}

(!'iss. 34-36; 95; L2Ê*lj,L)

irusiforra, 'both erids iriuni:ly rounCed., but '¿i-th posterior

end tapering nore and blunlly pointed, greatest diameter

tor¡ards enterior ì:iri-rd. (Figs. 3t+-36)

Le:gth: 707 - 977 mzcrons, mean B6t* Å ! r,ricrons"

Dorsovent::al di-ameter: 2f8 - 28J rnicrons, r:rea.n Z5L é z

ntierons.

Black rnt'F,h a very slight greyish tinge"

thin, ùi-stinct, closely aclherent.

ïn reÍlect,ed liglrt, reticulation consists of rhonboid.,:I

io polygonal cells, size variable, surface of cells su_b-

djvided into smaller polygonal cell-s, (¡,iS. 95) S'rrface

sculpturing in transmitted Iight shons distinct 1arge

rhonboidal- to polygonal cell-s, surface of r,;hich is sub-

divided into snaller pol}'gona1 to irregularl}'rounùish

eells" (Fig. 129) rlal.ls of 1arge ceiJ_s, djsbinct and

thick. Cells torv'ards :ricropyle smaf_ier tha:r the equ.a-

torial ceU s" (Figs" f28-131)

Ðistinctive features are (1) slender fusifom shape, (Z)

distinc'r, chorionic sculpturing visi'o1e in reflected li,ght

against a ìrlack backsround, (J) ce]-rs subdividecl into srnaf-

ler polygonal cells.

Sane as in Barr 1958"
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i j)li!$ilaTilruË) {ï'ilOqil (rnt }ü,JÐ Yüui{G rçoa)

(]l'iss " 3?-39; 96; L32-L35)

Usual-ly sar¡sage shaped, sisilar to 4, p.t!qqlA:A, bui<ti;); .

Siäu:

COLOIIR:

JIXÛCHÛ.IIITI'ü:

ClitlRïUlir

RHiÁlìäSr

srnaller, the anterior ancl posterior ends are broadly

rou.nded, the greatest ùia¡neter j-s slightl-y anterior to

the ririddle. (Figs" 3?49j

Length: óSl - 861 nricrons, mesïr 7æ ¿ J rcicrons,

Dorsoverrtral- d.ia,neter: L93 - 2taLy rrícrons, mean ZJO / L

mlcron " 
n

Greyish black"

Distinct, thin, adherent, rarel¡' broken,

Surf,ace scr":lpturing in reflee-i;ed light is sildl-ar to åedcg

qtiinulan-s, Characteristic uniforrn reticul-ation comoosed of

a;ciaJly' linear, hexagonal cells, walls of r.¿hich are distinct,

raised.. (nig, 96). In transnrit,ieC light the sculptr:ring

appears as hexagonal, J-ess comnonly pentagonal cel-Is, Cell-s

longer than l'¡iCe, su,rface of cells faintly pebbled v'rit'h

darlcer cel-r-u]-ar cells " Bound.aries of walls generally

straigjrt or slightJ-y undu.Iating ancÌ raised, (Figs" L32-85)

The distinctive feabures of these eggs are (l-) sausage

shaped l,¡ith blu:r'r,Iy rounded. erds, (2) Sreldsh black colour,

(3) hexagonal reticulation wiLir no subdi'v-isims. Siuiil-ar io

¿. sti.tplans in nosi respects except the l-at'ber is larger

in o-ì oa

Se;ne as j-n Bar"r 1958, The Ï¡est charac'r,er for separa.ti-ng

4" -{i!.chiå is the ¡neso-thoracic dorsal principal vdrich is
longer than the heaC" This charaeter. is stated only in
Barrrs lcey aricì. not in Carpente:" and ia Casse L955"

i'¡¿Rt/,{Ð:
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4; p$ irffilrRúrl€Ëi l'lAvls_cEijlg (i't[;.:in L76¡+)

SI{¡PEr

(Figs. LA-L?I 92; L36 and 13?)

Ven'r,er very strongty arched, inot'e so tl:an é, e!ågliggg

STZEt

arrd less than 4" !$kbggge. (rig" t)- and ?2) ÐorsaJ-

surface s-,,raÍght or concave; ihe anterior end is

broadly rorrnded t¡hile the posterio:' end tapers, great-

est dia:reter slightly past iiddJ.e. (Figs" LA-42; 92j

Length: 6lS - 77L nzcrons, mean 7OL Á. J niicrons,

Dorsoventral d.iameier: zt+l+ - 4,5(l raicrons, mean 279 ¿, 3

rcicrons,

CO|UIJE T Glossy black.

EKCCäûRIOI'üg Thin and trensparenl,,

CLiûì,IO-l)l¡ h,ebic'.:.lati-on coraÞosed of an irregular netv¡ork of

s¡rlall, angular, írregula¡ly rounùish ceLls sit'Li-l-ar io

the subdivisions 'r¡ithin cell-s of å. excrucians. CeILs

J-ackiqg a definite orÍentation, nali-s faintly visible or

apparently lackilg,

iTlli r Distinctive fea'bures are (1) sirape r,¡ith characteristic

ventral hr:rap and 'uaper-ing posterior end, (2) glossy black

colour, (3) fact of distinct, celt nargils around group of

cells"

LARVÁéI r"s in Carpenter and La tasse L955,
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.*ãDns {ûcHl,l![ffiÁïu-s] TrExüDoi'iTUS Ðrlfi 1916

SFIêPE:

(r'igs" t+3-5L; 138 anC f39j

Elliptical to broadl-y fusifozm" The sr¿ai-l eggs fron

Churchill had the dorsu-n slightl-y rÌlo:re curved than the

larger eggs fron Chuychill and frorn Baker Lake. The eggs

from Bakæ Lake had the dorsun mo,.'e or less straight,

venter gently erescentic; grea',,est diameter at ¿nterior

t,hircÌ, (l'igs" 1+3-5L)

SïZE: Three distinct sizes hrere recorded.

I åL-(fqqr,1:Ç_lrqrc_lu1Û: (Fi gs: t+3-t-5)

Length: 665 - 822 rscronse rnealr rc] ¿, J nricrons,

Ðorso'¿entral- dia"ueterr 23L - J21 micrcns, mean zgt ¿ 5

rli"cvons,

tB_t* ( JfsA Cbgrchi_ll) : (Figs. i*6-¿F8)

Length: 822 - l-015 rnicrons, inea.n 955 ¿, { ir.icrons.

Ðorsorrentral d.iameter: 23L - 308 rnicrons, mean 2OS Á 2

rni c rons.

' c_! {Jgc:a_B_q&-qll-+sj: (Fiss " 49-51)

Length: 95:- - L272 úcrons, nean LAS6 ¿ f n:-icrons"

Dorsover:tra.I dia¡reter: 257 - jZL rnzcrons, Tileêr) 3AA Á 2

microns "

!_CLQUR: Black

EEûCiQRIüif: Thin, easily rubbed off.
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ci-ic)iÌi.ûi,Í¡

ffi:i&i!Ë:

:

Reticula'oion cornposed af irregul-arl y r.ounCish to

polygonel ceJ-l s of ¡¡arj-able s'ì ze; cel-ls borinded ì:y

faini a:rgula:: .l-ines" rni,eycellular spaces Cisi;inct"

(Figs, 133 a:rci 139)

Chor:Lonic pa'r""i;ern si¡¿iler. to å" pìmclqq and ¡1" ìÐ!e_$iÌl_Ê.

?he large size of the egg, and the large size of

chorionic ce]-l-s aÞpear to be the best char.acters for

separating the eggs"

Same as in C¿sps-ftte:' end La Casse Lg55, except that

cerlain -larv¿.e shov.red a variation in the nrmber. of

co:tb scaies frori th¿,,t described by i;he above author"

Co::rb of eighth seg:-:rent hacl l-11 sceJ-es in a single

or an irregular. dou'o'l e rol.¡: instea.d of 5-g scales.

Coinb scel-es 5-9 for j, hei¡odc¿iUg and l-O-19 fbr ii.

"p qç-t-o_Ë r¿ere used by Carpenter a¡rd 3,a Casse iLgjj)
to separate larvae of Lhe tr.,ro speeies, Instead. of

é. punqlgr harring 10-19 comb scaJ-es, larvae frorn

i{a:ritoba have J-ZJ conb scal-es. irrevious ke;rs to

larva.l- identificati-on iherefore, d.o not separate

'Lhese t'r;o species in l,íanitol¡a. Iiowerr,æ egg charac-

ters *escribed here cio separai:e bhe i¡,¡r speeies and

show no species overl-a-p.



)(

tuLr¿ { rtÇr-Ejgl,çT$irü} nÊrG4 (uru;sn rs+s)

(Fi-gs . 52*5t+; 140 and l-41)

Broadì-y fusiforü1, venter cr"escentic, bofh ends

roundedly poinied, 'fhe post,erior end tapers onl¡r

slightly mor=e than ihe anterior end. (Ïtigs. 52-5tþ)

Length: 72O - 925 mícrons, meån SLz ¿ ! rnicrons"

Ðorso.¡entral- d.ianeter: 2h)+ - JO8 rn:icrons, meån 28 ¿.

¡Lic rc n 
"

Shiny black.

Thin, easi]y rubbed off"

SIiiEr

CÛLOUR¡

EXÜCHÛII,I.ÜI'J:

QL@AT:

F,¡ii'!\Ri',S:

r lr\, ilr'¿

rn reÍlecled tight the swface appears snooth. In

transnú'r,'r,ed tight the surface eoi:sists of a raixtr-lre

of variabl-y sized, roundish craters, 'Lhere is a con-

siderabl e and ùistinet variation between the size of

the smail ancr large craters" (figs" I40-U1)

ijistinciive feaLures arei (1) shiny- bl-ack smocih si.:r-

face l-acking a sur"face reticulation, (Z) surface

pa.cked with varying sized an¡ru-Lar craters"

Sane as in Ca:penter and i,a Casse L955"



)ó

Æ (ccjru-¿turaåurs ) ¡'fr'îc-4ruË vÛtl"jÏR(ffH 195&

iFigs . 55-57; 1J+?, ana I43)

âu4ii: Itrl-liptical, both ends bl-ru:tli' roundeC" Venter gently

crescentic, grea.test dia¡teter closer to centre than

most of i;he oNher species" (Figs. 55-57)

Length." (tl*: - 8J! microns, mean n9 É, ! núcrons.

Ðorsoventral- diamelere L93 - 296 ni-crons, nean 2|,6 / 2

STZE:

t'tLl-crons.

CûL6LR: Black.

EåOçSÇruOJ: Thin and transParent"

C{ORI0tl-t ileticu}ation co¡iÌrosed of polygonal to hexagonal cells

ofLen apl)eêring as irreguiarly rounded ce1-Is, size vari-

able, cel-l.s bounded by faÍ-r:t to distinct ridges, median

cell s often srua1l, hexagonel, in|ereellular spaees

narkedì-y distinct, (Fi-gs, l.L.Z and .14.3)

@- : Ðistinctive features are (1) 'the d-J-iptical. shape,

(2) shape of cells v,rith faintly dist'inct ridges"

L,ARVAE¡ Sane as in Ca¡ç'6t-¡ier ¿nd La Casse L955.
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.åËÐEs {ççgi"{içf+tu_a} E!'IIF,IpËNË üY.iF' 191-9

(r-i.gs " 5È*6aE 44. ana U+5)

SH"4PEa Broa.d1y fusiforn to obovate; anferior end often

round.e<ily knobbeC, post,eri-or end graduallytaperíng

and" rouncÌedl¡' pointed; greatest diameter a'u anterior

rhird.. (Fi-ss, 5S-60)

ÐH;il: Largthr 7æ * 8ól- microns, rnearl 755 Á 3 microns"

Dorsoven'bral dianeterl 206 - 2BJ iricrorrs, mea:l 251Þ ¿ L

ml_cron o

COJIOUR: Dull- black"

ffi.,QCliÇRl-0iiil thin, transparent, easily ru'bbed off .

lIqEJ-gS: Reticulation cornposed of polygonal to hexagonal cells

often ap1-iearing i-rregularly rounded-" cells bounded. by

faint ridges, interceLlular spaces markedly dis'binet.

(,''igs " Ll+lr-LJ+5)

Rff¡rÁl,lå: 5j.rdr a^r to ê, j¡p.licert-Ul. PossibLy separable on the

basis of larger size of irlnole egg and slightty kno'pbed

anterior end.

LÁRVIË: Same as in Carpenber and ta Üasse L955,



Õ{l

É,ãÐ}is {*c_{¡EçE.aTua} Iq-iqEI_rË (rulirmsrznr rs3s)

(iriss. 6L-63; r+6*I¿.çi

ñiJ.{l-:lr Cohxrnar io broadly fusiforn, dorsum aJ.r¡ost siraight,,

ÐIlu:

OûLouR:

49ÇM!üN:

ci1.onIQS¡

RqI'Si'Ë:

L;8V-Atr:

venter crescentic, ends roundedly blu:lt, occasionali-y

anterior md }enobbed, posterior end 'i:apering nore

strongl¡'. (Figs" 6L-63)

Length; 96h - 1285 rricrons, mean f090 -/ i0 rnicrons"

Dorsoventral- diametert 283 - 386 microns, mean ],26 / 2

rai-erons.

;ihirlv black"

il'hÍn, transparent, rubbed of f easily.

In reflectedlighi sur"face sculptur"ing on v*role egg i:r-

distincb, ln trans¡ni.bted light reticula.tion appeerrs as

an irreguì-ar network of angular polygons, These cells

are cornÞar"a'rrle to the su-bdivísions of the cel-Ì surface in

speci es like ¡!, -ffigq!448. The eelJ s are bounded by

slightly raised unbroken rid,ges. (Figs" 14.6-ti+9)

Ðistinct features ere (t) considerabl)' la.r'ge size, (Z)

chorionic sculpÈt:ring of a::guJ-ar polygons -,.rith slightly

ra-ised ridges.

San:ç as in Ç¿ypsntrer and La. Casse L955"
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4EÐgÞ i_qc¡næry¡{us i i\iIGEçuEruLts (LiDLüt 1906)

SH,APtr:

iFigs " 6tr*67; L5O*L52}

übovoid to broa.dly fusiforru. ",-¡ith both ends broadly

pointed, often r..,,1th the anterior end having a mor"e pyo-

rainant taper, ventral surface crescentic, greatest

dia¡reter sligþtly anterior to n-id.dle" (r-igs . 6IL-67>

Ï,ength: ó30*gc0 microns, mean T7t / 5 *i"ron".

ilorsoventra]. diameùer: lÇJ - zhJ+ nicrons, rnean ?JT / L

¡rticron.

Shiny purplish black to bluish black"

Distinct and easily removed"

Ì?eticul-ation is formed of irregular polygonal ce1ls,

a.prroximately as long as r^ride. ;;ithin the celås the

su.rfaee has mrnerous circuLar punctat,e regions. The

w:¡Jl-s of 'che cells eppear. raised, d;istinctly irregular

in shape, appearing as irregular sigrnoids" (FiCs" 150-

L52)

The dístinctive featur.es of these eggs are (1) colour,

(2) anierior end often r+ith a nipple like 'baper, (¡)

chsrac-r,eri stic imegul-ar pol srgonal r etÍculation'øith

irregular siproid cell l.¡all,s"

Same as in ter;r:enter a¡rd La Casse 1955.

STffi:

ÜÛLÛLTì:

ffi9¡{ÇNr

CllC'tìI0It1;

l{ûI-ÍnRKS:

L-A¿?.Vaä:



5,/

.{rD1t5

L: Lr ,i -:1 .üIrru !.

s,ïj4.t I

:'Ëft¡8_Kåi

l,ÁRVjtll:

microns "

Q9_tQuE: Ðull black"

4äAçEqrup{r Thin transparent"

Ci!ûElül,J¡ Re'i;icu].aiion coürposed of irregularl;r rs¡ndish to a:rgular

polygons conparable to the su-bdivisions of the cell srlr-

face of +" ,e-tspruçiq:q or é. ripqfiuq" 'r'faJ-l-s between cells

*ot* otolr"-"a ,r*t å" punctpr resulting in sma-l-l-er ínter-

cellul.ar spaces. There is no eviCence of arrangemen{: of

cells inta a netr,¡ork like sone of the o'bher species" (Figs,

( ac-liJ{LrCr.'rTUË} i'Ï*Üi'Ëlq lT,åfi r9t9

(Figs. óB and 69; L53 - L56i

Broadly fusifor:rr, both enC-s ronndedg post'erior eïÌd nore

tapering, dorsun at ti::ies slightly crescentíc, general.ly

straight, venter often s1*ightl-y mol'e cresceni,ic, gr"eatest

cliarneter at anierior third" (Figs. 68 ana 69j

Length; Slrg - 912 nicronse r$earr 579 Á IJ nlcrons.

Dorsoventral d.j-ameter: 2?O-2t3 nicrons, nean 2j78 é t+

r53-L56l

Dis'cinciive features are (1) shape, (Z) absence of cellular

netwcrk"

$ame as in Carpenter and La Casse L955,
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ÆÐ-d5

SiItrE:

SIZIi:

COLCUÏ,¡

ErrüCäOIùlûN:

CiiOPüüitI:

-D1,5.,, ¡'L--ì"'C .I L,!'!atutt ^

å48[#:

if¡rFiirylgItglq) ¡:!rycrçA (itrnpv 1s3?)

(Figs" 7o-?4 L57*L59)

Broadly fus"iforrn "¡ith bluntly ror:nded ends, posterio:' end

tapering ruore; most eggs '¿¡ith a distinct knobbed ani:er"ior;

venter gentl-;u crescentic; greates'r, dia¡reier ai a¡ter:lor

third, (irigs" 7A-?2)

Length: 797 * 989 l,ricronsr mea¿'l 879 ¿. {,. ir'icrons"

Ðors<rventral dianeberz 23l- - 296 mierons, mean 260 / 2

ni-crons.

Blach.

Thr-i.n, tr"an sparert, adheren i:"

Reticul-at,ion conposed of ireeguJ-arly roundish, tc pol-ygonai

cells, less col¡nonly pentagonal. Distinci intercellui-ar

spaces; no e'¡idence of division into a ne'¿'øork of cells"

(FÍgs.L57 ^L59)

Chorionic 1:attern síniilar to å. he>p-dqqt_tlÞ, æd 3. .gig*ipå"

Gsrerall}' separa.ted frorrr the former on the basis of smal-ler'

size and the chorionic sc",:l-pi:uring in é, hexgrlogLqg coraposeC

of more u:ri-foy'n calls, and ilre eggs are much less rounded"

Â_g!gqi_-gg egÊs are irìore rounded on the ends wiih a much less

taper than *{, -pglgtQr.

Se¡ûe as in Carpenter and. La Ûasse Lg55t excepi thai certarn

larr¡ae shor,¡ed a variaii-on in the nunber oi conb scaf-es fron

that repcrteC b¡r C¿rpenter and ta t)assen The corib of the
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eighth segment wå.s reported to have 10*19 scales, but

the author found the range was as 1.ev¡ as J sea.les and

as h:igþ a.s 25 seales. 0omb scales were amanged in a

s5-ngIe or írregular double ror¡ô The only larval eharae-

ter lfiov,nì Èo separate Å" pg8çlqË fren $" hq:rodon:bìrg Þras

the nunber of comb scales. However, since thís charac-

ter is noù always appticable for the two species in Man:i-

toba, the nost relíable eharacter is the shape and the

size of the egg. There was no overlap between the trc

species *¡iren egg characters were used,



o)

:€!r.S (o_Çiii¡i$oT¡itwi &IF_4Biû_,f ily¡iì Álin äl{.tB r90Z

{r'igs " 73*75; 1.6c-L63}

61i4,FE: FusiÍorn, very rnuch si-:uilar to A. exerucians except that

CÛLOIII?:

E-{ùCHüRIûlr1:

,CIIWU:

?i¡i,iÁRI{S:

î iÌf\Ì irÎ,"uslv ¿u,

the ends are less broadl¡r round-eC-, greatest clia¡neter

totn¡ards ante-y'ior third . (nigs, 73-7 5J

Length: 72Ð - Ç2j mtcrons, neåi1 506 é f :rlcrons.

Dorsoventral d.iar¿eter: 180 - 257 nticrons, rrcan Ã-l / 2

nLi-crons.

B] ack 'u,rifh greyish tinge"

Thin, transparert,

B,e'Licirlation composed of large, distinct, irreguJ-ar

pentagonal 'uo Ì:exagonal ceils of variable size, surface

of ',,hese cells suhdj-vided into 7-18 sma-ll-er iri'egularl¡r

rounùì-sh cell-s, a::d bounded by tortuous raised ridges, the

sulcdivisions are stightly depressed, the bounCaries of the

contiguous cel1s are irreguleir" (nigs. L6O-L63!

Distinctive features are (1) shape, (2) reticul-ation of

distinct cell-s wit,h tortuous raised ridges a:rd subdivision

of ir:'egtrJ-ar1y roundish cells.

Sa¡ne a.s in tarcenter and La Casse L955, exeept ihat certain
'l arvae r,+ere ob{:air.ied ',tirere the number of comb scales varied

frorr' J - 12 sc¿ü-es. There was also a dif,ference ín i;he head

hairs fron that described by Carpenter ancl La Casse, Upper

frontal 5 ar!d- lower fron'r,al ó usuall¡r double, occasionally

single or triple"
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*Eillls i ùû_iü":Ecr4Tu_Ë) sF-iilqFEII ( :n¡¡0srir,n 190I )

(lrigs , 76 - 7s3 L6"' ¿:r¿ ró5)

Spindle shapeC, both ends

appearing sligþtly nipple

taper, venter crescentic,

(ríss " 76-78)

Length: 59L * fJl r.nicrcns,

broadJ-y pointed, a:rterior end

li-ke, i.e" a CisÌ,inet anterior

greatest diarneter near ¡iriddl-e"

5i{¿i:Ë:

<1- 7-5."

!9åew:

Ëäo0HûRïOtf :

CHÛftIOi'ú:

lìil.ÍARIíS t

r¿fiV.SS,:

/F/ I .neen b'lo I 4lTll-crons,

ilorsoventral diamererz L67 - 2I8 ntcrons, mean LÇ6 / L

rúcron.

Shiny black"

Thin, 'cranspaz'ent.

Tn reflected }ight, the surface sculpturing is indisj:'inct"

In transnit'bed light, the reticul a'cion consists of irreg.r-

larly roundish cells appearing as large and snal-l shall ov¡

craters, no disbinct cellular netr¡;ork is visible. (Figs"

L6le and L65)

The disi;inctive features of these eggs are (1) ctistinct

spind.Ie shape, r¡ith anLeri or end- n-ippl e li-ke, (2) abserce

of cellular reticulaticn.

Same as in üarpenter and í,a Casse L955"
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iË_Ð3Ê, (qqff-åF"qÏå.T,,:Þ) åIlüT]ffi (t,frrciii,i Lï3s',i

(¡'iss" 79-tL; t66 wd L67j

SI-L¡.E: Venter of eg¡:s strongty arched (Iess than 4" llAVçeceirg

or ¿r,, !ffgþËfgç), a very sli.gt clorsal hi:rop, greatesi

dia¡:neter near centre, ends bhur.LJ_¡,. pointed., (l.'igs. ?9 *

8r; gl)

QIIIE: tength: 6L7 - ?84 m_icrons, mean 6?S / J nì_crons"

DorsoventraJ_ diameter: ZOó _ ZgZ microns, nean 2\J / Z

iricrons.

-QQåtUE: shiny br ack.

þ4qqWEJpI: Thin, transÞarent, easity rubbed off.

9ffi.I,Qll: fi: refected light, srirface sculp'buring on r,.;hole egg is
distÍnct" In transnút,ted ligþt the reticul_aLion consísts

of a patchr.rr¡rk of large and small shaliow craters, no dis-
t'inct cel i-ul.ar netr.¡ork is visible, in contrast to &hat seen

ir å. qaqgegtrj_s. (Figs" 1ó6 e¡rd 162)

Pi$'i¡{i(ål The d:istinctive featr:res are (t) shape i,;-ith slightly hu:nped

venter, (2) size, (3) absence of cettuLar reticulation,

il4,II-4Et Se¡ne as in Carpenter and La Casse Tg55.
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JïEDþå iç-CitålAçT*PU,Þ ) sjrtuui¡*u+ ( ;;:;i,r'tr IS46)

5HÉ*Pilr

(rr'igs" B2; 97; r6e-rZf)

Sausage shaped, sir.rilar to 3" -iilebjj bu-b considerably

larger, slightly Írore crescentic ventrally than Corsalì-y,

greabest d.iameter in anterior third. (Fig" 8Z)

LengLh; S40 - 1040, nean 936 Á 7 nricrons.

Ðorsoventral diameterz 22A - 32O, nean 282 / 3 microns.

(These measurenents are taken fron Craig (fç¡6) as suffi-

eient eggs were not obtained. for measwema:.t.)

illaclc with a greyish tínge"

Thi-n, quite disti:rct and adher*rt, not so easily rubbed off.

,Surface sculpturi-ng in reflected light (pig" çZ) seen as a

characteristic rmifor.,:r reticulation composed of linear

hexagonal ce1Js, bounded by raised unbroken ridges" Surfaee

sculpturing in trans¡r.it'Led light aptrears as hexagonal cells,

less con¡nonly pentagonal. (Figs" 168-1?1) Cells 2-J times as

long as wi-deu surface Írregu-Iarly prurctateu cel-l boirndaries

generally si;raight or faintly rinduJ-atingp raised.

The si;riking features are (i-) large siz,e, (Z) SreJ.rsh btack

colour, (3) characteristic reticulatíon seen clearly al.sc in

reflected l-ight, The onJ-y other e,3g it couLd be eonfused with

is é. lå!gþü, but the latter is considerably srnaJ-l-er and. narroler"

Sa¿e as in Carpent,er and La Çasse L955,

SfiLt

CÛiOUfr,:

-s4QQEgEigi{:

.{jffiJ:

H.IX'IÁRKS:

liñ.V¿¡ll:



A(J

,4JÐ]iS

ÉH4iE;

.W:

.4QQEQE&Ir:

CHûRï0hl:

&Er.i4Iü5.:

{ û!l[+qgrÁTu.Q) :g+q..1!".US (ny,en rço¿)

(trigs. 83*8[; gj7 LTa-L/L)

]/ery broadly obovate, -r"rianguì-ar in outl ine, Dorsr:rn

slíghtty crescentic to str.aigl:t; venier very strongty

arched ,q.pprorËLaa|ely near eantre; anterior end bru-'.tly

rounded, posterior end roundedly porntect; greates-b dia-

meter approrimately across the niCcll-e of egg. (iìigs"

ô)"Õ4j

Length: 732 - EJta rncrons, meatl SOO y' Z :u*;crons.

ÐorsoventraJ- dia¡reter: 36C - LZI r::-icrons, rnean JgB y' 1

¡nicron.

Du.LI black,

Thin, transparent, easily rubbed. off.
Jn reflected light reticu'r ation indistingu-ishable, surfaee

ofteiT ver;'r fineJ-y granular a¡d. shagreened." Tn transni_it|ed

J-i,ght' surface consi-sts of srnall, very closery sei: angular

to rou-ndísh polygons: cell s resemble the suì:divisions of
roundislr ceu s found in other species, (Figs. r72-r7r+)

'rhe characieristic featwe of these eggs vrhen idxed. v,ith

others is tiie strongiy arched venter oï. rrhu:nprro Barr (fg¡S)

reports that feinaies could easily be eonfused r,¡iü: ¡r,

itnpligatus. Eggs obtained fron such doubtful femares could

very readiìy be ùistinguished"

Sene as in Carpenter and la Casse Ig55"14re1
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SHAP;i:

s{44:

Loi$llR:

c4cq!1Ëlcj¡:

CF.ORÏOi\i;

-¿ -,-f!; ,1Ð .ae .ILJ4'I¡!LTU.

(ql&4å={} p.{:Ë¡tJ4,_uË (s¡r rez3}

(Figs. 85-8?; 9S; lr75-L?6)

ËJ-ongate oboyale¡ aclterj=of" end mcre broadly roundec th¿¡:r

posterior end; ventral surface sligþtly iaore crescentic

than dor"seJ surface; greatest diameter at anterj"or

thirC.. (Figs" S5-S?)

Largth: 59J. - ]8d raicrons, mean 6 t, Á [ microns'

Ðorsoventral- Cianeterz L5h - ã8 rn-icrons, rnean 186 / I

:nicron,

ilu]-l blaek r.'ri1:h br<xu:rish tinge"

Qujte distinct, thick, very strongly adher'ent.

ïn reflected. light the reticulation appears as pentagoneå

or hex.a.gonal cel-l-s bounded. by very pronounced. waJ-J.s" (i:'ig" 98)

Cells d.eep set" In transrn-itted ligþt, cel-ls seen as ireing

cLeeply cûncar¡e, nearly uniforrr¿ (I'ig, lf5) Cell s lobulabe,

vritÌr J-l¡ lobes; cell- waI-s broad, strongi-y elevaied-" (¡'igs"

L7 5-L76)

Distinctirre featrires atre (1) a¿hesi.¡e exochorion, (Z)

characteristic cellu]-an reticu.lation w'ii;h tÌrick set r+aJJ-s

a:rcl. l-obulated cel-ls. This is a tre.ie hoJ-e species, reported

for the f"irst ti-:rre i:r the Êrovince. ACul-ts 'n¡ere collected-

fron Charleswood, i'lairitoba -,¡..{rere the pri::cipal trees l'rere

oak and ekr.

Sa,ee as in Cari:enter a;rd La Casse L955,; ,'D.i7 ¡.-ä-
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i"¿gum5*lË- TF4sËä (iørmi'i re:0)

{it'igs" E8-90; L7-t*L79}

C -Li .'.;Ì¡ "ul¿fu#¿

c:TT1] ò

ÛC,LCURt

Variabl er being ovoid to spindle shaped r¡ith a distinct

taper at anteri.or end, (fig" 8t) greai curvature on ven-

tral- siCre, greatest die¡reter between e,r:terior thi¡'d and

rnid.die, so¡retimes eggs appear s¡rnimetriceJ, (Figs" S8-90)

Length: 8O - |{! nLicrcns, rnean 7A5 é d rricrons.

Dors:oventral diaraeterz L67 - 2O5 rnicrons, nean LÇLy / 2.

Shin¡' bronze"

EhtCHC,RTûi'j:'ihin lra.nsnarent.

C-rju.Rtü!: In reflected light, surface scuJ-ptuz.i"ng distinct. (ttig" 99)

äeÌ;iculation seen as longitudinal striations, composed of

axlal-ly linear poLygonal to hexagonal cell-s, r.ralls of l.drich

are irregularly' angular. In transai'¿1,ed light, cells poly-

gonal to hexagonal- in shape, often I onger than v¡ide; celJ-

r+alls chain like, appear to be for'r:ted oî 2-j bead lj-ke

ro'b,¡sô (I'igs" l.l9g L79) Celt v¡aJ-ts more prcr::i-nant towarC.s

anterior pole" There are djstj:rct circular bossed s.rees

i.¡ithin the large polygonal cells. (Fl-gs " I7?-L7g)

'Ihe distinctive features are (1) shiny bronze colour, (Z)

d*ì-sti¡ct i,ith axially linear cell s bounded by chain like

r,ralls, (3) fusiforn shape.

Sarne as in Carpenter a¡rd ia 0asse L955"

fi,ri'iifiäs:

L;@jrü:
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T.AKÛITCi.].C I"fiY TO J{EDII,&] ]TGGS OF 1,tÁ"]{TTÛ8.4.

This key is onJ_y for the iC"entification oí

rrcsquítoes of i'ianiioba discussed in the prececling

eggs of Í.edine

chapter"

I' Shape of egg fusiforn, elliptieal or cohmmat; r¡enter only

sì-igþtry erescentic, the ventral surface is defir:-itely not

stronglSr arched and lacks a ventral rrhumps øø..øâoooôoeoo (2)

shape of egg generalJy obovate; triangular in outline, arways

'¡-if,h venter disi;inctly arched or r"¡iilr charaeteristic ventral_

rfhunpll ss ê. o o o o 6o eooo o oo o o,oø o ô oo o o o o ô o o 6é (Z?\

Eggs generally spind.le shaped, often l"d-th a di-stinct anteri-or

taper t¡hich is often nip;ole l-ike ,ooøøoôoooôê,oooooooooøo (¡)

Eggs lack characteristic anterj-or taper; generall¡r the anterior

end is bluntþ or i:oi-ntedly ro.i-ncled or lmobbed, but not nipple

lilçe . o G o ô â o o o o o ' ô o o o o o o o 6 ø a ø ø oo o ø o s o ô ô ê 6 o ô ô o o o o o c o o o e o e 
" 

(6)

corour shiny bronze, never brack, reticulation conqoosed. of a-xial-ry

li:rear polygonaì to hexagonar cells ccvering entire shelr sur-

face; boundaries of ceLL walrs often bead like" (Fi-gs. gg-go;

99E L77-L79) øêøøøooooôoeooo6oeoo ø oô o øo ø ø ø øooe¡âô."" vexâfrs

4o

2



ì.

colou"r i:ot shi-ny bronze; J-acking retieulaticn d-escríbed, above,

bu-t if surface comcosed of axiall--¡ linear ceJ-ls, confíned. only

i;o arrterior pole and not entire surface o66oêooooo. (4)

colour lrwph-sh black 'bo blu-ish black; reticulation comi:osed of

iruegular polygons; cell lçalls highly irregular, resembling

irregular signoids; cel-l surface punctate. (F'igs" 6te-671

I5o-I52') oo o o oo o eô o o o o o ó ô s o êo o o âo o o o o o o... " &li8--r-o]!a.cqlls*

col-our dulr black, chorionic reticula'tion not. as crescribed

above' oooÞo oooooooooo ô6.oo ooocoôôôaoooo6o (¡)

$urface reticulation '¡arl¡'ing from a:rterior to median aree; reticu.-

lation at a¡rterÍor end composed of a-xi-aliy linear hexagonal cel I s

"'.rith .ororn-lirent cel-l- r+alls; median cells of irregular polygons r,¡ith

less distinct wail-s separating them. trggs narrow and. large, tength

greatæ tha¡l 771 ru-icrons, nean 8J! nicrons" (Figs " L3-L5; gl+; LL3-

117) øøøøooôooo a.oorôûoøsèoooe oooô.. (in part) gi_nereug

Surface reticu-]ation constant over entjre surface; lackíng ¿;çi.a'lly

linear calls at anLerior pole; reticulation eonposed of ì-rregularJ-y

rouldish polygons appearing as large and s,nal] craters. Eggs

snaJ-l-er lhan above" l,ength less tharl T?j- roicr"ons, mean 6J6

¡licrons" (rigs. 76-7û; Ió4" a:e¿ 165) ooooôoêôsøaoooq6s spencerj-i

6" EgÊs sausage-shaped or su,bfusiforrn; anterior end ronndeù|y b1i:nt,

oftan lacking a lcrcbbed anterior iaper" ooooôoôoôôôoe€ooe {Ti



7l+

Eggs broadly fusifonn, obovate

"¡{-th knobbed anterior taper"

or coluunar; eggË occåsionally

/ a\
ooe6 \7J

7 " ünJ-y the ceJ.ls at 'i;he anterior pole dis"i;inc-L' in reflected 1i5;ht

as a>;jaJ-l-]r linear hexagonal celis lçit,h dis'i;inct rnall-s; nedian

a:'ea shiny in reflected tight, irregular polygons v¡ibh less

distinct walls. (ttigs. 16-1s; 94; l-13-fl7) €ôo (in part) _cinereqq

fueially liireer ce'ì1s throu-gh en'i:ire sr:rface; exochorion distjnct;

scuJ-pi;uring distir:ct in reflected iight. (i.ig. 96 and 97't ø o (B)

8. Eggs narror'.¡ and smaller in size 'ç.¡ith mean length f6J rnicrons,

range from. ó8I - SóI rd-crons" (Figs. 37-39; 965 ll.2-l]5)

ô

ooo66,,". f-i:t_gþ¿Ä

.r:ggs broader a:'rd- considerabl)t larger than above: meaJl length !ló

microns; rarìge 840 * 1040 n:-icrons" (Figs " 82; 97t J:6S-L7L)

" ". . _s!¿nî4,ajlq

Chorionic sculptriring distÍnct to falntly djsì:inct as pentagonal

to hexagonal ce1ls r';l:en viewed at 8O j( over a blaclc surface in

reflected li6ht ooooo ûôêEôøosoê, (tO)

ReticuJ.abion no'b distinctl-y visibie, i,,'lren rj-ened. as above " (13)

Subfu.sifor¡n in sha,oe, often cÍgar shaped; blackish brow:

in colouro ooêúoô6oooôóe €o¿écôo6oo..oôqosô irr)

î'u-siform in shape" 0u11 blacì< rith gr.eyish tinge" 6êe€éôes ifZ)

10.



I)

1l-,

1ôLáo

Üisíinct large ho.,:agonel io pentagonsJ- ce.llss I onger tÌ-ran r.iCe;

thick tortuous raisec -r':alJ-s; each ceLl- subdiviced inr,o abcu'r,

ó-l-4 snal-l er cell-s l"¡ith t;al-l-s J-ower ',,han nia:n celJ walls"

$xochorion th'ìny non ad]resive; ler:gtht mean f2O nricrons,

range 63l .'-7 j6 rci-eroris, (Figs" LO*LZ ; l0g-l-l_2) ". ga*?aúgls_+¡

Cell-s conside¡.ably wre.ll-s¡ tha¿: abor¡e¡ as I ong as l,ride; each

ce1-r- lobu..lateri consisiing ú 3-Ì+ lobe* (¡ig, fZó) il,.cocjror"icn

thick and adherent; tergth; iaean ó8d, rânge 5/L*TS\ núcrons,

Tree hole species. (r'igs" S5-57;95; L75-LT6) oooôo trieçqiqtpe

lieticur¿.tion of cÌre.racteris'bie rhornboidal to polygonaJ- cel-ls se-

parated by -,hicìe, distinet -v,¡ails" Sr:rface of lerge cells, sub*

divided into srnal-ler írregularly rorrndish to potygonar celLs"

(lrigs" 3Ly-36; 95; L?-t-3-3L) oooo oo osso ôa o oo " -q*t_c-Ëqq_iqr"1j:

fr.e1,Ículation of irregu'1.3-1 pentagonal to Ì':e:.,a,gcnaf- cells, of'ben the

waLls se-,oarating the contigu-ous subCivisions thin¡rer. (i.igs.

1 A^ 11.\,rrrv-rur/ 60.0. ".un ra0arl_uS

L3" Ð',-ll-r ¡lack colour, chorj-on coniposed. of groulr of cel-ls simil-ar to

subdivisions in 3. eXqnr,Ciaæ. i'lo nroiijnent i',rells sei:arat,ing

Êror.rps of ceLl-s" oo6oo ôåøoèÞoôôo éôðooôo (fi*i

Shiny black Lo a ,ju]*l- black colour, cells not arra:r,qeC as above

inio a deíin-ite pati-ern, oêooooÊsþoô4c,ó oô6Þoooo¿eoos i15)



ta

Lh. I'iarro''¡er egg with ,cosierior end har,j-ng a great,er ta¡er, ìiiortÌterrt

species never" scriì"1 of Chur'chill-, i'Íanitoba. (!.igs, 24*27; LZt*

L22), oo6so eoêoo " ,Jeq-!-ic_u-Þ_

Broadi;r' fu-siforn io obovate, posl;erior mC gr.a.d_ually tapers.

*{llape distinctly u:rJ-ike abo=re; species does occur sorúh of

CÌrurchilt, Iianitoba" (Figs " L-3", fOO-103). , _gpåç{ra,{l¿Þ

L5" l6gs vith a meatl length less iha:-l 800 ricrons .nooêoôâ.ooo. (1ó)

-dggs r"ri'il: ä, triean length ,greater than 800 r¿lcrons o o o 6 ø (ZO)

L6" ;ìgr¡s broadl¡r fusifiorme a verlr sligrrt

oÍ the a:rterÍor third of egE often

of polygonal cel}s bou-nded by faint

Iacks roundisn craters of a:ry sorL,

bulge on the dorsal surface

seen; reticul ation consists

angular lines; cell surface

(I'igs " t+3-45; 132 ånd å39)

oôo (in part) he*gÉpspuq

trggs eliiptical- iritir bot'h ends blr:nily ror;-r:deC; if fusiforrn lacks

a. i:ulge on dorsun of the anterÍor third" ôoooð.oôoô. (U)

L7, i:, distincl, pørtagonai 'bo hexagonal reticulation, es.¡:ecia]Iy i,hen

viei,¡ed in a dark ground illu,trine.'cíon (Fig. 10?), cell-s as long

as uiCe. Celis stud-ded i,¡ith saucer shaped craters" (¡'iS. fO8)

"oóô0 ôoooó"" _qat¡p_e=åLç!g

*'lbsence of the aj¡ove descril:ed reticulabion i-n dark grouncl iLl-unina.-

tiory generally .oat'r,erfl shows small i-i luainated areas around- d-arlr

patches" {l}igs" L23; L26} cooêþ.ooooôocoâ o.ooôøooâ (16)



77

-tO ¡

tu

Eggs snralier, less lhan ?ÛC rlii-crons; eli-iptical u ott'en in'ay ap-

pear bi-l-aieral-Ly sJrtr:etrical-. lietictlL¿Ni,:-¡r consisis of rorr¡d-ish

çrå.'Lers of va:'iable size, clearly defíned. wal-l-s i,.Ianting, (liigs.

3o-33t L26-\27j. oooooooooo dorsâliS
-l.iggs larger, greater than 700 rei-crons, el-lipiical- to b:'oadly

fusifonn, Reticul¿.tion not co¡nposed- oÍ rou¡d.ish craters" øo (fç)

EllipticaJ- in skrape, "ooi,h ends bJ-üntly roi¡1ded. eggs Senerall-y I ack

a knoboeC an'berior, egrls generally s¡¡¿J-l er¡ mean lengLh 739 r't'

crons range 6lrl-S¡S nicri¡ns, (Fi,gs" 55-5'7t Ll+Z and 143)

€oooo .,.. l4a"liç,e!r¿g

Broadly fusiform; poster"ior end graduall-y ta1:ers: anterior ê-ricL

roimd-ed.ly knobbeC.; eggs larger, ¡nean length 785 r,ric::ons, rânge

72.O-B6L r¡-icrons, (Figs" 58-/rO3 LL,4 and 1/+5) ooôooe@êo intrudens

ZA, SurÍace of chorion consists of a nrl:"ture of va.rie]:ly sizeC round.ish

cralers, cllsfinct dif ferernce betv¡een the small ancl lar"ge craterso

(ifigs" 52-54;1ir0 and 141-) âøoooóoâôo so6oâooooo. !¡tpig-W

Çhorionic scrilpturing of irregularly roundish polygons of approxi-

maiely equal size, definii;ely no differente in cel-ls and no slnê.ll

and. large cra.ters a.s above" qooô6 ooðoooo.ôê "' (zI)

2L" Chorionic pattern inclisti.nct, faj:rtly vis-lble as roundish polygons

:ln trans¡riil,ec }igilL. (,"igs . h.-6; 104*l-06) .." êoooo". 1?3Iiå

Chorionic patiern distincL of irregularl¡r roundish to .col¡rgonal. cel-Ls

intransrniiled-light. o.6.ô êÞoooeøøoø ..o,'ôoø {ZZ)



/i)

22" ].¡ery large si:riny black egg, nean length greater ihan 950

¡nicrons" ooooô øoooêoeoeÒeosø

Generally noi as large as a-cove, nean l*tg'bh I ess than

950 nicrons" o@êco oooceo6oâo o¿ê6e

l¿J )

(ztj

23" Pei;iculation of pciygo:ral cells (Fig, 1{6) sfuirilar: to sub-

divisions of é" gnglgg¡--e4ç" Celts bounded by raised un-

broken ridges. (Figs, 6L-63; LLó.J"|7) sooooøøøøø" rlirgLip.g.Þ

Betieulat'ion of polygonai cells, no distinct r¿all-s separating

eells, Distinct narrow ridges seen co¡1nec+.ing adjaeant cells.

(I'igs. l+6-5L; L3S-J39) eoé6o øøøooo6oao. (in part) bçrgeo$qg

2l+, liggs broadly fusiform often r,.rith anterior end roundedly

1or\knObbed" ooâøo oooooe.ooo ooôôo \ç)J

.iïggs broadly fusiforra with bcih ends bluntly rounded generally

lack a roundedl¡r knobbed. enterior" 6eo.oEoeoooêôoooeoo (?.6)

25" äeticulatj-on consists of smal-'], irregula:', ang;J-ar nolygons.

(ttigs. Lg-23; üô and. 119) ooooô ooôeo ôoaøo.,.gBHSLg

Re'Liculaiion consis'bs of small irregularly roundish polygons 
"¡ith

faint rn'aJ-is. (Figs, 28 a¡rd 29; :-23 - I25'i oôocoecocô" diqelqeuq

26, Nar:ror¡¡er egge mean dorsoventrai- di-aneter 260 mì-crons, rênge

23L - 296"rnicvans" Posterior erld r.¡itl"r a g:"eater baper"

{Figs" 70-72} 6ooc. oôooo pu¡rctg-q

Broader egge ïÌeaJ'r dorsoventraf dianeter 278 núcrons, range 270-

2$J reicrons. PosLerior end. ::rore round.ed. than above. (Figs.

68 and,69j ooooèôøooaéooôêóoûoo ooøoø6øøao ."" -pig.Ulpç.
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2fl

¿() ø

iler;.r broai.lJ, obovate¡ t:"iangr¡-lar ín oubline (fig. ê4) dorsu¡¡r

generally st::aighN, si;r.ongl y humped venì:er, rrreen dia,"retez'

J88 in-icrons. (Figs" S3-8¿r.; 93t L72-L?L) o o e. s.. ' " lrichli-Eil-

ilggs not so broadly obcvate or triangiri-ar in shape venter not

as hr;rnped as above oôoooooooøêeûooooooooêe (zgi

Venter arched, generally sl ightly pos'o middle (äig" t-pO; 92)

mean diameiuer 279 nticrons.dorsal surface s'i:z"aight, more

often concave, posterior end tapers lïoreo Glossy black"

(i.'igs. 1,0-l&, 92; L36 and 13?) oooooôoe è?ôóo¿o".u" iLÊJÊå9#

venter not so clisLinctfy arched., sI-ghl dorsaL hum;o, greatest

d.ianeter near centre; meêr. dia;aeter 2dJ n-icrons; shin¡r black

colour, {Figs, l9*SL; 9L; L66 and 1ó?} Çoooøooooo qllgligq
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Tc ¿.dlrlFi EGGS 0F i'iÆ'iï'r'OB;l usri'tG pREpj&liD srtr)ri$ ûl' cflofi.rûi\j



1a

Shape fuslform
or colrmrar.

2a

Spindle shaped wirh
snterior tapered, ofÈen
nlpple 1tke.

or elllptlcal
No ventral hump

Colour shlny bronze.
ReElculation axlally
llnear over enÈíre
surface; walls bead
lfke.

Colour purplish black to
blutsh black. Retlculat.ion
of lrregular polygons;
walls lrregular slgmolds.

Colour not
shiny
bronze.

Anterior end bluntly
or pointedly rounded or
knobbed, nor nipple like.

Shape obovate
ln outlfne.

Sausage shaped. Anterior
roundedly blunt, lacking
knobbed anterior.

Only cells at anterior
end axially linear.

, trÍangular
Vent.errrhumpedrr

CoLour dul1 black
ReLlculat.lon
unllke oLher.

aI

$

ú
(27)

Broadly fuslform,
obovate, columnar,
occas lonally knobbed

Axially linear cel1s
over entire surface.
Exochorion dis tincE.

anterior
7b

(gÅ
ä

$
(8)



Anterlor cel1s only
axlally linear. Median

5a

cells l-rre ular polygons

Chorlonic sculpturing dlstinct
when vier¿ed in ref i.ected llght
agalnst a black background.

(4b)

Smaller
uniform
composed
round ish

10

Eggs sub-fuslform,
rrclgar shapedtt.
Blacklsh brovm tln

11a

g

egg. Retlculatlon
over entire surface
of irregularly
polygons.

5b

Distinct hexagonal to
polygonal ce1ls, l-onger
than wide; each cel1 sub-
divlded lnto 6-4 cells;
ce11s separated by Lhlck
torÈuous walls. Larger
egg, mean 72A ¡t,

e.

11

Eggs smaller
and . narrower.
mean length 763 rÁ.r.

Range: 681-861 ¡o.

Lacks disÈinct hexagonal
to polygonal cells; as long
as wide; cells lobulated
consisting of 3-4 lobes,
smaller egg, mean 684 ¡u,
Tree hole species.

Eggs
b1 ack
t inge

11b

Eggs broader
and larger.
mean length 936 ¡.
Range ¡ 840-1040 ¡.

fusiform. Dul1
with greyish

Chorionlc sculpturlng noÈ distlnctly
vlsible when vlewed ln reflecced
light agalnst a black backgrormd.

10b

9b

(12) 13)

@
N)



L2a

Rhornboidal co polygonal
co11s. Separared by thick
distinct wa11s. Surface
subdfvlded lnto smaller
roundlsh polygons.

Ðul1 black. Rerlcularlon
composed of group of cells
equlvalent to subdivisions
of 4,. excrucl-ans; no
promlnent. wal1 separaLing group.

14a

I\ttdth of egg narro$/er
mean 194 ru; Post.erlor
end t.apers more; Northern
species, only North of
Churchil 1

(10b)
6
å

15a

Eggs smalL; mean length
lees than 800¡r.

i ,,u,

Irregular pentagonal
to hexagonal ce1ls.
separating conElnuous
dlvlslons thinner.

12b

Width broader, mean
29O .lt; Pos Eerlor end
with a gradual taper
Specles occurs south
of Churcl¡i11.

î 
tto'

14b

Wal1s
eub-

Shiny black
to dull bLack
ce11s not.
arranged ae
the oÈher.

13 13b

Eggs large; mean
length greaÈer than
800¡. 

I
tr rzor

15
15b æ(,



16a

Broadly fusfform; slighr bulge on
dorsal surface fn anEerlor Èhird
of egg; reticul-atfon polygonal,
cells bounded by angular llnes.
Lacks roundleh craE,ers.

1 

(isa)

T6

Dlstinct retlculatlon of hexagonal
Èo pencagonal cells when vlewed in
dark ground lllr¡mtnaËfon; cells
Long ae wlde; cells studded with
aaucer shaped craterB.

L7a

þ;,i¡¡$l{i ,r¡ffi."r
i** # E*
'* *ot \ i..j
* **'** " I

lBa

Smal1 egg, less
Retlculatfon of

ElltpElca1. Bor,h ends
bluntly rounded. If
fuslform lecks dorsal
bulge.

16b

than 700¡¡; elllpEical,
rormdlsh cracers.

Absence of retlcularlon in
dark ground tllunlnation.
Pattern shows as small
illuminated .areae e,round
dark patches.

L7 17b

Eggs larger, greeter
Retlculatlons do not.
craÈerB.

lBb

Èhan 700 ¡.
show roundlgh

I
fi

.{,^.

o
À



Elliptical; boch ends bluntly
rounded, absence of knobbed
anterior; eggs smaller than
other; mean 739 a, range
643-8 35 ,tt.

19a

Retlculatlon composed of a mixture
of variably sized roundish
craters. There is a distinct
difference in sLze of cells.

I 
(l8b)

2Ia

Pat tern
vis fble

22a

Broadly fuslform; posterior
wlth a greater Eaper, usually
with knobbed anterior; eggg
Iarger, mean 785 ¡t, range
72O-861a.

1 

( lsb)

indistinct; faintly
roundish cells.

Very large,
eggs. Mean
than 950 ¡r.

|,,,,

20

sh iny
length

black
grea te r

Reticulation composed of
irregularly roundlsh polygons
of approximately equal size.
Absence of smal1 and large
craters.

Distlnct. pattern of
irregular roundish Èo
polygonal cel1s.

21b

Not as
1 engEh

22

large, mean
less Èhan 950¡

| ,,,,

22b

æ(¡



Polygonel
by raieed
ridgea.

celle, bor,nded
rmbroken

25a

Snoell Lrregule,r
anguler polygons

Polygonal cells, no
dletinct walls
separaLfng ce.l-1s,
narro\r rJ-dgee seen
connoctLng adJacenÈ
cells .

Fti-:;$rñ*
cp, n*o \ e^

:.þn.;u

I{tdEh

26a

mean
end

of egg nsrrower; me
dlameÈer 26O4. Poet

wlth a greater taper.

Broadly fusiform;
generally anterlor
end roundedly
knobbed.

f 
(22b)

Broadly fusfforn¡
enEerLor end
lacks rounded
knob.

S¡a¿1.1 Lrregular
ror¡ndfsh polygons

25

24b

25b

!{idth of egg greater
than other, masm
dlameÈer 278 ¡t.
PosEerlor er¡d moro
rormded.

26b

æ
o,



Very broadly obovate; Erlangular
ln outllue, dorsrm generally
atralght, venter Btrongly huuped.
meeu df¡æneter 388rnr.

nt .to,

28a

Venter arched, sllghtly
pasÈ middle, dorsal surface
straighc more often concave,
posterior end v¡ith distincÈ.
Èapçr; mean diameÈer 279 r,tti
colour glossy black.

Eggs not so broadly
obovat.e or triangular;
Venter noÈ as huurped.

Venter not so dlstlnctly
arched, sllght dorsal
hr:mp, greaÈest dl-ameter
near centre, mean dl-emeter
245 ¡t; colour shiny black.

28b

ü

æ\



CH¿i.PI,Aì VIIî

DÏSCUSSTÛi.J

The increasíngly vridespr"ead. use of egg characters âs a.i:. j-ndex

of, specific differences in the geÌ1u-s .¿qgphgl*e¡ gave â. special- inter-

est io 'i,he study of egg varj-ation " TL does seem j:rcredible that the

egg stage shoul d shor¡ such remarkable speci fic distinct'ions, since

l"re generally erpect ihe specific characters to deveiop l-ate in 'i;he

cniogenetic history of a¡r individual. TLre egg shell-, hoviever, is a

charac'r,er of the noNher. Its structure and pattern depend on the

fc¡l]-icular cells in the otrê.x-ls r^il:rich are responsible for ihe secre-

tion of the ùistinctive }ayers of the shell, Differences in the

chorion-ic i:a.ttern l'¡ouid therefore reflect dJ.fferences in tha'r, par"t

of the ovârJr, and hence differenees in the species, in L,he sa,l:re vrry

that paiterns of hairs or scales on the body of insects i,,r'ould vary

according to speci es, The present observations indica.te the.t there

is a v¡ide variation i-n 'i;he size and shape of the egg and pattern on

the chorion, and harce rr¡e cou"Id infer that the ovarian follicles of

aedine rriosquitoes var)/ r,ridel-y j-n these respects,

The descri-1:tions and iLl-ustratic'ns gi.¡en in the present study

ciearly ii:dícate bhat the eggs of aedj.ne noso_uitoes bear characier:Ls-



tj-cs for differsi:tiation into species.

Fron rseasu-rc:menls of the i"¡hole e.Eg i1, is seen -bhat each spec-

ies has a typicai næan, and reu-rge in tength and. wj-d.th (dorsoventtal

d,ia::reteri. Horr;ever, as inC-ic.ated. in Table I lhe rlixj-mum end maxjnum

va.ry greatly frorn tiie meen for any one species. in ilost of the spec-

ies d.iscu-ssed, eggs were obtained fro¡:l adul-'¿s collecLed froin nore th¿n

one loce.tí<>n except for'$. ùçctiql:L,g äl-rd-¿" plonjJrs v,here eggs vrere ob,

tained from e single íemale " Suf Íicient eggs of 4" sUlqul-_gJ1s. r{ere not

obtaj-ned, and lhe rneasurernents giveir therein a:.e Írorn Craig (tçSS), The

two -4, SIiJ4Ut€*g eggs that v.¡e;re nìeasured conformed to these di-rnensions.

Gefe should be taker in the interl;reta.tion of si ze and shape for d.iagnos-

tic purposes" Variation in 1he size is dependent upon locality, nutri-

ticn of iåe parent, oroipositionr ¿nd numerous other factors. Laboratory

stuc'ies on ihe efíect of nutrition on egg forna'Lion r'¡oul-d- be hel-pfuJ-,

Shape of the egg aids in the specific differentíation to a very

narked- extent" Shape of eggs is di-storted if eggs are infertil e" The

ratio of the lengtir to the dorsoventral di¿¡neter is beneficial- in cer-

taj-n insta,nces. Itiarrov¡er eggs harre irigher ra.tios and broader e¡ggs

Ior,¡er ra.tios. 4. _ci4çfql¿S has a ratio of 4.2 to la.,la, and é. lfichqU:ç

a ratio of 2.A6. These ccul-d be easily separåted fron the oL,her snecies

i¡hen studieci solely on ihis ba.sis, Tl:is ratio h¿Ls been cal-culated fronr

meall neesu-renents and it coul-d vary consíderably -v/nen eonpared with single

egås, Hovrever, this re"tio is less subject to variation ihan mear ù-inensions



elcrre bece-use the varj-at ion in length a¡d dorsoventraJ- cierneter are

usually covrel-ated.

I,'or positive identiÍication the finer deteil of the choriorúc

scul-p|u.ring i::rovides ihe besi: cl:eracterj-stics for separaii'on 'ì n'"o

apecies. !i'igs" 100-1?9 indicat,e ihe r'¡id.e variai;Íorr in the chorionic

ret,iculation d.epandi-ng upon the species. These chare.cters az"e best

observed. j:r bransraii:ted iigþt using a r:hase contrast rnicroscope,

fn the present sùrdy in four species, namely é. clilçrg-qq,

3. çS!gH&iË, .i. 5}p-:l-qAl-iÊ, md é. be:{odcq!.1¿q, ihere wås a significant'

djifer"ence i.rithin ee,ch species, in relation to the size andr ore

shape of eggs, 1\,+c d-istinc'i; ty.oes of å. qi-q-eJle-i$ eggs blere observed.,

one type -n¡j-'bh a tapered anterior pole and the other i'¡ith a rorlridedly

bl-u:rt anterj.or pole. The former v¡as afso i;he la:'ger eggê +" do$;afiq

ard .å. _cçgu!+€ al-so shor,¡ed tuo disÌinct siz,es i'¡ith a stight variation

in shape as r^¡eJ-}, é. i1e;<.qd,o-nlül*F_ shov¡ed three distinctly different

sizes" !;'ithj:t each of these species the CifÍere.nt sizes of eggs r,"ere

staListj-caliy significarit, at the 5í Levet. i.loriever, there r¡¡as no dif-

ference in 1àe chorionic sculpturÍng among these difíerent sizes of

eggs. ii disi,inct geogr.aphical- -¡arj-ation in l,he size of egg ldres seen

an s" heëgqg#" In this species the eggs obtalned from adults col-

lected ¿¿ l3ake:: L¿Jre in i,he jrjorth iiest Territories, 'urere eonsiderably

lar.ger (nean 108ó mj-cron$; renge ÇJL-L272 nicrons) tirarr those col--Lected

a.t ühnrchil-l r.'Ìrere 2 sizes,*e¡'e observed t¡j.th Íiealrs 737 nj,crons ând 955
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ricrons" The sali:les of &. lfe¡a-4ql!-væ obtained froil C¡ça'chjl-l anC Baker

Lake a.re consÞecific, but as size of eggs are significanu-y different

ii:la¡' Ì:e an indj'eation oi- subspeciation and these popul-a.'"ions cottl-cl be

considered. io be alJ-opatric species. The smalfer ¿" cqllrLq$Lq eg$s i'Iere

obtained only f ron certain adults coliected. r n the Sandilands ii'orest

Reserve. l'íone of ihe adu.Its ob'bained. from Flin i"lon or Çþi¡1'sþi]-l laid

such eggs. Biometric stu-clies on the reletionship betv;een geograthÍc

variation and size are needed before mean Cimensions can het"e gr"eat

taxonor"ic signif icance,

*n anatysis of the speci-fic characters incücates that eggs of

species ø<enined. in the present stu-dies generally fal-t i¡rto ca.-begories

¡,Ehich correstlond to the sysNen of classifice"tion pro¡rssed by Ed-v'r.arcìs

(L%2), r,.iri ch r,¡as b¿rsed l-argel-¡,' on characters of i:he fanale genitalia"

tf the four sub-genera of qtelles covered in this strr.dy, three of therr

have onl¡' a singJe species recorded" The reina-irring iwenty-fou-1" species

bel-ong to ihe sub-gørus OcÀlqf g!eþ-rrq. The three species é" !5:iseEiêtge,

Á" :gãæ.g and 4, cine{etrs r¡hich be}ong .i,o the sub-genera FiëLav-a, 4-edi=

qrprphus a¡rd éedgE respecüvel¡., shor,¡ a chorionic scul ptwÍng l^*rich is

,luii:e distjrrct f::om each other and from Lhose speci-es Ín the sub*genus

cchJesqla,tug. In the sub-ge4us Qçh1__qr-g!_aLge l,here is a val'iation among

the g::'ou-ps" Of the species rei:orted herein and belonging ì:o the sub-genus

ûc-i*erotatl.]s, only one speci es belongs io grou-,o ;1" Eggs in this species,

!. qigqona=c_uliSe are inor.e ciistj:rctive a:rd are ;rore reaCily chara.cterized

fron the eggs of species belonging to the groups B, ìI, G, end" H" Group i{
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of pql*S{g!fu lnay be separaied. on the basis of the sharp}y rrhurapeCrr

',¡enter of the egg. Groulr ts of 0-ghlq-Lq*!-qj-,-gg consists of fqraJ-es r';hieh

are veri¡ inuch sirilar a:rd. are dif.ficu-l-t to separat,e as aCul-ts" Tne

cjraracters of e.ggs cf scecies in i:iris grouil indicate natural affii-ti*

ties" For exa;:i!Ie, tire si:n-ilarity of ad.rùts of é" sLinul-q¡]g and {!"

fitchii is reÍleciect in silnilar eqgs. It is of inberest that À.

ÞAqri r.¡here i;he larvae are separable froit -ri" excrq-c-ians prj-narily

bi" bhe spine on each ventral valve of lire siphon, has a distinct end

readily separabl e egg. Sini-larly in the case of 4" çxcqtlqlapq

é" 5it,cþii and 3. gþ-i_q¿laqs, rù"ere adutb feriraJ-es are on-ly pocrly separ-

a,OIe on tjre shape of the tarsal clavr, ihese species could be separated

:'eadily'b,¡ iheir dj-stinct egßs. In general É. þAfri end fia,gçsçepS

have cÌrorion-ic d.et,ail unlike '¿he oihers of ihis group anô thj-s rnuld

j.nd.ica.te thai neibher species belongs in groulo B" é" qq4êd.e4Ei-q: r,,Ihich

is placed. in group .À of ,rdr¡ardts classificai;ion, ha.s a chorionic reticu-

lalion qru.ite u.nlilce that of a, ca{ipestris or 3. 4q-{qalis v:hich al-so be-

-long to ihis group" The l-atter tv,lo, houever, are ver]¡ closely z'ela.'bed in

¡1re chorioni-c scu.lpturing, The é. carìad.elrsis rei;icul-ation stron$)¡ res^¡-tbl es

i;l:et of .*" excr+ciq.rrs a:-rd related. species ancl. woui-d best fit i-nio group B"

l1ence by using egg characters in add.iiion to larl¡a-l- ¿ind adu-li cÌraracters,

species vithin iire sub*geirus QqþL9fqlalUq cou-ld be nore sui-t,ai:ly grouped

ì;han was previously done using adul-t' chara'cters onl-y.

There is great si:nitari-Ly betr+een larr¡ae of ¿" vex?!1Þ and. j.i.

i+lruÈgpg, as well as befi+een ii, Þlr.c-tlquq encl é. 4g[escens" 'Ihese cou'ld,



hor.;ever, be separated b¡r en exa;ri-nation of eggs r,,ùich are qu,ite

'iistinc|. sinj.larLyu Larvae of iå" hçvçdqqtqe å,1ii- s. Ði:n_ciqor cannot

be separaied u-sing i;he ke¡r b;. C¿yps¡ter and La Casse (L955). Iio',.,,erier,

t,iie egg cheracters of tire i'.^io species ere quite distinct"

The eg3 charac"r,ers and the ta;rono:rric key discussec herein are

arlequate for the use of investigators arrd- sanitarians in the Íd.entifi-

cai;ion of eggs obtained in field coLi-er:-i,jcíls oï' fror;i the laborat,ory.

Álso of ta:mnon-ic significance is the fact that phyiogenef,ic relation-

ships witl:in Lhe genus can be more easiJ-y rnap;,ed using the egg chæac*

ter"s illus'brated and- describeC herein*
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.$everal i;orkers have reported th.c-t eggs of i'losquitoes possess

certain irn.cortaL¡r1, characters for segrega-Ling ther-n 'i nto snaJ-ler

categories. l'Ìost of the ¡¡ork done so fa.:: has been on the genus

*lopbçIæ" ,4 fev¡ i-soiated descript,ions of rt-ç,JçE eggs harre been

repor:ted, but 'bhey are not of' a coi¡.paratir¡e neiure" The rtrork

cione by Craig (fç;ó) has enablecl'r,he errallgelr.enÌ: of aedj_ne eggs

intc grur.r;cs of less than gene::ic rank" His r.¡ork deeJ-s chieil-y'

r,¡ith 'bhe species coiì-ected fro¡n the U"5. a,nd. ålaslca.

Ecol ogists, pirys-ologists, sanil,arians, ancl other invesiigators

have been grea;L,ly ìrarrdicap;.:ed b¡r their inabili-ty -bc recogiri-se

the egdeq species in the egg stage, the stage in rrü:ich these

spec'ies s,oend nost of their lives, In order to obtain a ra,lrid

a-nd d"elrendabi ç tneans of recoglriz,Íng aedine eges and. al_so to

el-ucidaie s¡r-qLenaiic relai;i onsÌrips, eggs of the ¡+gþÊ species in
l'Íani'uoba have beeir exaninec to oiscover cheracters for s;oecific

dif ferentiation.

3" liith the de.¡eJ-opnent of newer nethods for prccurellent end cietailed

exalinaüon of aecir:e eggs i'i; he.s been possibi-e to ascer.bain

t
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charaeters suÍficiert íor specific separalion" Eggs r+ere ob-

iaiaeC fro:r (a) riì-d cau,gÌri; f e,ral-es, e.zcli oíj r¡liicir ovj-posited

on separa'Le pad.s oÍ cheesecl-oih, (bi soif senpl-es. Engs r+ere

i:csiiivel)¡ identified to sPecles by haiching the coniitioneC

eEES" and rearì ng io fourth insiar larvae"

In 'ihe preseirt s'U-'rCies, l'lrole eggs have been observed, measur.ed

a¡d illusi:caied by reÍlected light, Â ner,r technir:ue, for

photog:'ai:hing the chor-'Lonic pai:iern on the rrdroi e egg of a

fe",.¡ specj-es, rvas used.. I'ragnents of cleared chorion have

been observed and pi'rotograpneC b;, using a phase contrasi

nic::oscoire and -brar:sdtted light,

Il1u-stratíons ar:cl descri,otions of tr,,ienty-se'ren species of 4ç{gq

recordecl i-n i'ranitoba are ,oresented in this r^¡ork, Eggs differ

airronq the species accorcling to colonr, size, shape and- chorionic

pat't-"ern. 'Ihe lai;fer j-s of ¡rar''Liculat assista,nce in segregating

the species" ¿ l,a¡couor¡.ic ke;u" to the identificati on of 4edeç

speci es in Itianitoba j-s presented.

Ånal.;rsis of the specifíc characieristics incl-tcates lhai; eg¿is of

egqqq f¡J-i into caiegories siinilar to the arrangenent of groÌiirs

in 'bhe i-rhylogenetic sysLen of classification of licLr,;ar¿s (f g3Z) 
"

lä-s s¡rplçp is be.sed la;rgely on adul-t f alal-e characters" The egg

6"



characteristics also appear to i-ndiceie cevta-in phylogene^Lic

relaùionships of aedine rnosquiboes, however, classifícaiion

bJ' e¿3s indice,tes certain exceptions io Ì;he systær of Ec-r,¡ards.

Épecies may be rore suit¿þty r.egrouped. ta.'<ing into consic-era-

tion aciuli, larval and egg characteri stics.

7 " In four species, nanely ¡3" -qi.}refees, 4" c_WrygÉg, *" Qe.EeÊli_Þ and

a" -hg.ðqdqgLug, there lras a significant diffe'tree in rele.tj-on to

different sizes and or shapes vrithin each respecti.¡e specíes.

This nay be an Índ,ication of su_b-speciation.

8" Four species, $" aÞAgggglqÊ, ;1" b_atl!, ¡i" {e^qLicjue and

have no'¿ pr"eli-ou-sl.¡ been repcrted fro¡a iia:ritoba"

Á" lsisCåaSUs,
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Fignres L - 93"

ûutli:re drar,rings of ci.orsoventral aspect of

eggs of species of _,{ç:{1gg in l{anitoba as seen

r¡ith a stereo*::r-icroscope and a Zeiss drar.ring

ap;oaratus, Ånterior i:ole tor,¡ards iop of i;he

page. Dorsal ast:eci ioi,¡ards the left" jrtJ-l

species drar,¡o to scal-e,
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Fi-gs, l-00 -- 179 ï;cLerna-l chorionic clet¡il of

;iglqS eggs of l,ïanitoba as

photographed through a phase

contrast :icroscope.
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Figure 180,

Figure 181,

irigure 182.

lit'igr.u'e 163,

Large Íieti- co.l-ieci;inE caße 20rt v 10tl

x 7rr i.'ith !uì nea pig i;rsiCe.

Slnall r,Lcsquito cages órr x I rr x lir

placed on lloisl cheeseclo'üh in i;he

laboratory" Coi;ton swaos soaked i n

c1o.¡er honey ¿¡s pl aceC oir the ca€ieo

Cylínd.ricaL cages each containing

si:rgle fenale"

5Lx single fenale cages i'eroved to show

separate egg pa,.ds"
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l¡iilu::e 18Ar' r-'emoving soil fro'':: edge of pool for

egg recovery,

!'i.qure l8J. fgg separa+-ing screens.

äigu-i:e t8ó" áp;oarê;t,u-s required for sepa-rating and sort-

i-ng eggs f'roä soj-l sarLcles'

(;r) seperati-ng screens.

(B) Transfer screens"

(C) i'ercolation funriel containi¡rg saiurated

salt sol-ution. Fuir:.el shows dense

rna'berial a'o boiioln and less dense

nateriaï r+ith eggs floating on sull-

face"

(D) tsinocu.lar rricroscope useC for sorting

õec4vJtvo

Figure l8?" Eggs st'cres on moisi filter paper in pe'Lri

di shes "
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iîigure låÉ

ira-p of iiani'boba j-ridica'ì;ing coll-ecting s'i ües.

( a)'-ìreat,er .'ir:::ip-=g nrêô..

in) San¿ilands Forest Fueserve"

(c) .,niteshell r¡oresi ii,eserve.

{d.) lwtfe i'iou-niain }'oresi, iìeserve.

{e} jiid'ing I'iountain i]'orest Reserve,

{f) öuck liounta|n I'orest, Reserve.

(g) Forcupine i''ountai-n Forest H,eser"ve.

(,hJ r|Ifn ¡IOn.

/.\t1J vnu-rcnl-J-l.

¡ake;' Lake in the i'iorbh ],ìesi Ter:ritories, 6C0 liies l,Ioi:'bìr

of ühwchil-l is not shor,¡n,

{Ì'iap re1:roduced froi:r the ãcononic
Âtlas of i"ianitoi:a." )



ni _ rðd
-r !_9. .l.cí)



.'; ¡ l.',J-Lr- If

ÐISTBjTUTïC,i'J Oir ilGG 5Iäï iif Tffiiill ;'ûirul.'TIiil"l$

cI¡ ,:!åq,lË 9LSES'J,ï

ffi rggs r"ath round.ed anùerior end-"

tnem 766 n-icrons; range 69^. - JlJ microns"

ffi [ggs 'r"i-i;h 'r,aperecì. antenicr end,

i[eart 835 ;:ii-crons; ra]:ße 77I - ]2J ir.i.erans"
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758 835

LENGTH IN MICRONS



turtili'ittri lIÏ

ÐTSTäi-BUTIüi'{ ûlr ÍGG Sri.i lxl T'rj1l FCi}Li:,;iTriii'i'5

ûF ÁgD;i$ Cûü'-lli'iI$

I'ron Sandil¿,rds llores-r, r'ieserve onl-y.

i"iean lengthr 804 nlcrons; rsnge 732 -
835 microns"

i3roadly Íusiform egg froit SandilanCs Forest

,oueserve, irlin Fl on å-nd Churchill.

äean langth; 94.0 :it-icrons; ranße 822 -

989 :iúcrons.
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809

LENGTH IN I'ÍICRONS



i]ï5r?,ïB',iTIûli

tir

rü'FrJi'iDli Lri

/..1 ¡ --1\ al ô 1.1 ¡ 'i_ , Ï

ir.El:i$ ü0I15i{,iS

äggs ob-r,ained .fron a soil sample taken near

t;:e rJiirnj-ceg,ãrpor.t.

iniean ó0ó n:icrons; râ.nge 553 - 6{J :eicrons,

äggs cbtained fron r.ril-d caught fenales fro:r

r"finnipeg arrd ãandilands Foresi; Reserve.

/A, . / 
--Liea¡l ó64 :iicrons; ranÍ;e $55 * Jj2 :,ric.rons"
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ó03 óó8

LENGTH IN },IICRONS

553



Drt'i?,r-BUfrüÌt ûI'

üir ÉiltgÞ

jlP;rÌ,lllli. V

- ñ,4 ¡: -i.l1l; ïì.I rn:liD',' -;^-l::î .1-f ::I
I)t-:J ,JLbjt I.l rillLljJ I Llt U!i-l:Ltr jlj

r i 1: -.r.-. r\ ' \Llñl ;-
ii]r¿ru.LJL'ltl I UÐ

From Churchil-l : iri¿nitoba.

l:ieæt 737 núcrons; rräìnge 6ó6 * 822 r::icro¡rs.

i¡r'on Churchil-l, I{ani'r,oba"

ttiean 955 nicrons; range 822 - 101! rr:-icrons,

Fron Eaker lake, liiorth ,iest Terri-tories"

l.iea:i 10ô6 nlcrons; range 95L - 1272 nicrons.
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;i-iIi,lili--i. tIi

l:-rl.C¿. L:-;G:-.f 5-r..Ç-"f 5J,ÏST ÛiI

!'" abserrai:us

cl-nereus

grut-E
dec'!iggg

dra{r_t,qpu-g

he:r-¡donLus

'r mÐl_qer

j-lurliqa!!.e

i-ntrudens

iÊ lllack leg¡;ed species
r.,huJchtJ_I resl-on"

l ni cpi :¡ ac¡¡6 a¡!É¿:vve

-å. nis¡lqrqqcq"li.q

é" pi"qqlpg

é" ps+eleË

3. epq+lqelit

+. ç!+P!icus

-4. l{}ghqrliq

;,1" 'r,fisefAtus

'! rr^\'-h 
^v g¿arJt:

cc,nplex in the


