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ABSTRACT

The mosquito fauna in Manitoba is composed of six genera,
of which the genus Aedes is the most predominant, As Aedes
species spend the majority of their life cycle in the egg stage,

a key to the identification of the aedine eggs of Manitoba would
undoubtedly be useful., Senitarians could use the information ob-
tained from the eggs of Aedine species in planning their abatement
operations, and ecologists could use a knowledge of egg identifica-
tion in population survey studies,

Eggs for the present studies were obtained generally from
wild caught females from ten locations, extending as far north as
Baker Lake in the North West Territories. The adult females were
given blood, then placed in individual cages for oviposition. Eggs
were conditioned by incubating them first at 2000 for three months
and then placing the embryonated eggs in a constant cold tempera-
ture (4°C) incubator for four months., Hatching of the conditioned
eggs was most satisfactory when eggs were placed directly from the
cold into the hatching medium at 65°F (15°C). Larvae were reared
in elternating temperature incubators to the fourth instar stage,

and then preserved for identitication, After the species was knowmn,



similar eggs were grouped.

In order to study the egg characteristics the whole eggs were
examined above a black background in intense reflected white light.
Detailed examination of the chorionic reticulation was made with
phase contrast illumination., Eggs were measured using an optical
micrometer. The dorsoventral view was sketched using a Zeiss draw-
ing apparabtus fitted to the stereomicroscope. Fhotographs of sil-
houettes and chorionic detail are given.,

dedine eggs show a variation in shape, size, cclour and
chorionic sculpturing according to species., The present study
also shows that eggs possess characteristics indicating certain
phylogenetic relabtionships, Four species had two or more signifi-
cantly different sizes and/or shapes within the species., This may
be an indication of sub-specistion. Twenty-seven speciles are re-
ported as having been found in Manitoba, four of which are reported

for the first time as being vresent in the Province,



CHAPTER I
INTRODUCTION

HMan has suffered from the activities of mosquitces from
time immemorial, and to all of us these insects are familiar as
pests that atbtack persons and livestock., Mosquitoes often render
life almost unendurable during certain seasons of the year, In
addition to the annoyance caused by mosquitoes to humans, it is
a well known fact that certain species are capable of transmitting
pathogens of a few dreadful diseases such as yellow fever, dengue,
filariasis, malaria and equine encephalitis, None of the mosquitoes
in Meanitoba is known to be involved in the transmission of pathogens,
although there is a possibility that western equine encephalitis may
be transmitted by mosquitoes. At the present time, however, the pri-
mary importance lies in their nuisance value.

In Manitoba, several species of Aedes Meigen have become dis-
gustingly ammoying in parks, camp sites, some urban areas, and around
areas of commercial importance. Mosquitoes are known to have been the
causative factor in the reduction of real estate values in certain
localities., With the constantly increasing humen activity in the northern

regions and the proposals for further development of the north, it is of



great importence to learn everything possible about the distribu-
tion and abundance of these mosguitoes to permit effective control.
Hence, mosquitoes have become extremely important to the economy
of the vrovince of Manitoba,

The mosquito fauna of Manitoba is comprised of six genera:

Ledes, Culex, Anovheles, Culiseta, Wyeomyia and Mansonia., The pre-

sent studies are confined solely to the genus Aedes which comprises
the majority of the mosquito population in the province and is also
the most predominant genus in Canada,

The world over, mosquito studies have centered on the all im-
portant genus #nopheles with work of a supplementary nature on a few

Culex and fedes. It is only quite recently that several workers have

begun to show an interest in the Nearctic aedine mosquitoes which in
Canada areman's most troublesome sumrer time problem,

Edwards (1932) listed about 400 species as belonging to the
genus Aedes. Since then several hundred more have been recognized.
McLintock (1944 ) was the first to list the mosquito species in the
Greater Winnipeg Area. Of the twenty-two species reported by him,
fourteen belong to the genus Aedes. In the present study the author
reports twenty-seven species of Aedes found in Manitoba.

To aid in the identification of the North fmerican adult mos-
quitoes, and fourth instar mosquito larvae, there are several taxonomic

keys. Two of the most sabtisfying are found in the works by Carpenter



'and La Casse (1955) and Barr (1958). Recently even a key to the
identification of the first instar larvae has been published by
Dodge (1966),

hedine mosguitoes spend most of their lives in the egg
stage and most unfortunately workers have been considerably handi-
capped because of a lack of knowledge about these eggs and their
identification. The eggs of many aedine mosquitoes are sufficiently
distinct so that they can be identified with a stereomicroscope at
a magmification of about 80 times. Yet, only a little is known about
the eggs of the aedine mosquitces in Manitoba, Work in this field
had been hindered because until recently there were neither suitable
methods devised for obtaining eggs from wild caught female mosquitoes,
nor appropriate survey methods developed to obbtain aedine eggs from
their natural oviposition sites. Further, delayed hatching and dif-
ficulties in rearing larvae made laboratory investigations very diffi-
cult and almost impossible (Craig 1956)., With most of these factors
now overcome and with the use of phase microscopy it has become pos-
sible to make minute examinations of the surface sculpturing of the
chorion of aedine eggs, with a possibility of separating these into
different species,

The present work therefore, deals with identification of the
aedine mosquitoes of Manitoba based solely on the characteristics of

the eggs, the stage in which these creatures spend most of their lives,



Malcolm MacGregor (1927) quite explicitly stateds

B eeseosocoscsee Lhere is no doubt that the specific
differences in the structure of the eggs would prove
a valuable and interesting subject for research, and
I comnend it to the attention of future workers.!

THE PROBLEH

The studies were concerned with the detailed description of
the eggs of aedine mosquitoes, in Manitoba, to help in the identifi-
cation of, and the production of a taxonomic key to, the aedine eggs
in this province. Characteristics of the whole egg, namely, size,
shape and colour had to be described. To study the details of the
surface sculpturing, chorionic mounts were observed with the aid of
a phase contrast microscope. Photomicrographic technigues were
utilized to obtain plates of the chorionic pattern.

An attempt was made, very briefly though, to study the dis-
tribution of the species and alsc the types of pools in which lap-

vae of aedine species were found,

LOCATION OF THE STUDY

The adult female mosquitoes were collected from the following

areadss

(a) Greater Winnipeg Area

(b) Sandilends Forest Reserve



(¢) Whiteshell Forest Reserve

(d) Turtle Mountain Forest Reserve
(e) Riding Mountain Forest Reserve

(f) Duck lountain Forest Reserve

{g) Porcupine Mountain Forest Reserve
(h) Flin Flon

(1) Churchill

{3) Baker Lake

Soil samples for obteining eggs as outlined by Horsfall (1956)
were taken from certain locations within the Greater Winnipeg area and
from the banks of pools located in the Sandilands Forest Reserve, from
the same locations where adults were collected.

All laboratory studies were underteken in the Department of

Entcmology, University of Manitoba.

IMPCRTANCE OF THE PROBLEM

So far the work done in relation to the mosquitoes of Manitoba
seemsto be chiefly related to the contrel of these insects, with a
few studies on the biology of one or two important species (Tully 1928;
Brust 1960).

As mosquitoes will probably continue to be one of the major
pests causing annoyance in spring and summer in this province for years

to come, a recognition of the species involved and a knowledge of their
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habitat and distribution are important in the planning of effective
abatement operations. In order to make such studies feasible it is
better to be able to identify the respective aedine eggs, the stage
in which they spend most of their lives,

The chorion of aedine eggs bears characteristics sufficient
to permit recognition of species., Egg identification would also
be very helpful for reasons mentioned hereunder:

(a) Very often, in field collections, the females are rubbed
or damaged making identification impossibleov Eggs from such females
are adequate for identification. ZEven eggs obtained from dried gravid
females could help in the identification of such adults,

(b) It is a well known fact that the difficulty in the identi-
fication of the adult females of the black legged group (Appendix VI)
has made biological studies on the species extremely difficult (Vockeroth
1950; Hocking et al 1950; Jenkins & Hassett 1951; Beckel 1954), BEgg
characteristics of these species should help to overcome the identifi-
cation difficulty encountered with the adults.

(¢) As adults disperse widely over feeding areas, it is the egg
stage that is most available for reliable survey studies. Aedine eggs
are immobile and are present for the greater part of the year in the
soil on the banks of pools which are subject to transient inundation.
Surveys based on distribution and abundance of eggs provide information

which allows prediction of future populations of adults in ecological



studies similar to the work of Shotwell (1935) who observed that
data on distribution of grasshopper eggs are the most reliable for
forecasting abundance,

(d) Oviposition in the field is a subject which needs more
intensive study. Aedine egg recognition would give more information
on the oviposition habits of females.

(e) Craig and Horsfall (1958) report that the activities of
investigators and sanitarians have been hindered by their inability
to recognize eggs. Sanitarians could use information obtained from
the eggs of aedine species in planning their abatement operations.

(£f) To the research worker in the laboratory, egzg identifica~-
tion would undoubtedly be of tremendous value in experiments pertain-
ing to thermsl studies on development, or the role of diapause in the
egg stage. Zxperiments could be performed well in advance, even be-
fore eggs are conditioned, hatched, and reared to fourth instars for
identification of species,

It is for these reasons that investigations were carried out
to obtain a rapid and dependable means of recognizing the egg charac-
teristics, and the construction of a taxonomic key to the eggs of
aedine mosquitoes in Manitoba. In my opinion it will serve as a con-
venience to the ecologist, physiologist; sanitarians and economic en-

tomologist, and to all others interested in mosquito work,



CHAPTER IT
REVIEW OF LITERATURE

Since the turn of the century many workers have reported
that eggs of mosquitoes have characteristic features which would
help in their identification. Theobald (1901) observed that the
eggs of Culicidae differed in each genus, Giles (1902) writing on
the eggs of Culex appeared to have noted that the surface of the
egg shell had spiny outgrowths which differed in the different
species and which he thought might assist in the differentiation
of species belonging to this genus.

lMost of the earlier work was mainly in relation o the genus
Anopheles because of its importance in transmitting diseases. The
eggs of Anophelines have very often been figured and described in
several faunal papers. Nuttall and Shipley (1901) described in de-
tall the shape and surface sculpturing of the egg of Anophel es

maculipennis Meigen. Nicholson (1921) also described the external

morphology of the egg of Anopheles maculipennis, In spite of the

recognition of the diversity of the anopheline eggs for a long tinme,
little importance was attached to the differences until Falleroni (1926)

showed that the eggs of mosquitoes provided certain important characters
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for segregating them into emaller categories. This work enabled

hinm to break up the fnovheles maculipennis complex, and set up

six sub-species within the group, Martini, Missiroli, and Hackett
(1931 cited in Bates 1949) discovered that, the eggs vrovided the
easiest and only reliable method of separating the various popula-
tions related to Anopheles maculipennis.

With most of the work having been focussed on the anophelines,
detailed observations of the eggs of the other genera of Culicidae had
been neglected (Giles 1902)., With regards to aedine eggs, Goeldi
(1905) was the first to attribute specific characters to them. Ifitchell
(1907) writing concerming investigations by herself and J. W, Dupree
in Louisiana wrote the first key to the eggs of mosquitoes using for
the first time chorionic sculpturing for taexonomic purposes, and hence
showing its importance in systematic studies.

Howard, Dyar and Knab (1912-1917) in their monographs, inter
alia, briefly described eggs of ten species of Aedes. Abdel - Malek
(1949), and Breland (1951) have given descriptions to eggs of a single

species of Aedes. The former described the egg of Aedes trivittatus

(Coq) and the latter that of Aedes infirmatus Dyar and Knab, These are

isolated descriptions and are not of any comparative nature., Eight
species of kAedes from Ohio have been very briefly described by Newlkirk
(1955) .

Horsfall, lMiles and Sokatch (1952) gave detailed descriptions



of the size, shape and chorionic structure of seven species of
Psorophora. For the first time phase microscopy was used to make
detailed studies of the chorionic‘sculpturing, which enabled these
workers to obtain specific differences for eggs of Psorophora.
This work was also the first presentation of a workable key to the
eggs of a homogenous group of culicine mosquitoes.

The most significant recent contribution to the systematics
of aedine mosquitoes was by Craig (1956) and Craig and Horsfall
(1958). The most important contribution made by Craig was that the
external stuctures of eggs appeared to indicate some phylogenetic re-
lationship among aedine mosquitoes. He also provided a key to the
identification of eggs of the Nearctic aedine mosquitoes. Ross and
Horsfall (1965) published an "egg - key" to the species recorded

from Illinois.



CHAPTER IIT
BIONCMICS OF AEDINE MOSQUITCES

Aedine mosquitoes belong to that category referred to as
flood - water mosquitoes, because they are found in areas that
are subjected to seasonal temporary flooding (Horsfall 1963).
They exhibit two general bionomic patterns: (a) species which
have a single generation a year, called univoltine species and
whose egzs must be cold conditioned for several months before
they hatch and (b) the multi-voltine species which have a number
of generations per year, a brood following each inundation pro-
vided the water temperature is suitable for ﬁatching and develop-
nent,

The former group generzlly hatches from eggs in very cold
water, often near freezing, and matures before the onset of hot
weather., Observations made in some pools at Sandilands, lManitoba,
in the early spring of 1966 (7th May) revealed that certain pools
contained lst and 2nd instar larvae of 4. punctor (Kirby)
and A. comnunis (De Geer) at water temperatures of 1 degree Gen-
tigrade. There are, however, other univoltine species which re-

guire a higher temperature (above lOOC) for hatching and develop-
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ment. A, plonips (Dyar) from Sandilands, Manitoba belongs to this
Zroup.

Some aedine specles, reported as being univoltine, have now
been shown to be partly multivoltine when reared in the laboratory.
4. cinereus Meigen, A. canadensis (Theobald), and A. spencerii
(Theobald), which were thought to be univoltine, may have repsatied

generations in the laboratory.

QVIPOSITION AND HATCHING

The aedine mosquitoes in Manitoba, other than the tree hole

species Aedes triseriatus (Say), deposit their eggs in the moist soil

on the margins of pools, between the current water line and the level
of maximum flood, Gentle slopes present a greater surface area to
the females and are therefore better oviposition sites than the more
precipitous slopes. The shaded sides of the pools are preferred to
the sunnier sides. Eggs are concentrated in the moist areas rather
than in the drier areas. The eggs are rather susceptible to drying
and collapse under such conditions. Collapsed eggs will not hatch,
The Aedes species in Canada overwinter in the egg stage. The
embryos within the eggs develop normally to the point of hatching and
then remain in a state of suspended development, or diapause, until
some stimulus reactivabtes the embryonic larva to hatch. This pheno~

menon is now the subject of a great deal of investigation,
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The eggs of the multi-voltine species have the ability of
terminating this dormant period during the summer in which they
are deposited and hatch whenever their sites are inundated. On
the other hand, the ezgs of the univoltine aedine mosquitoes lack
this faculty of terminating the dormant period and therefore must
remain in diapause during the simmer in which they are deposited,
and throughout the first winter until spring. That is, the eggs
of univoltine species hatch only after a period of conditioning
which takes place during the 8 to 9 months they are in diapause,

Several workers, including Gjullin et al 1941; Borg and
Horsfall 1953; Horsfall 1956; Horsfall et al 1958, have investi-
gated the nature of the hatching stimulus and have come to the con-
clusion that hatching of aedine eggs is due directly to a reduction
in the concentration of the dissclved oxygen of the medium in which
the eggs are immersed. In nature, microbial activity in the medium
reduces the oxygen content of the water. In the laboratory various
artificial media are used to lower the oxygen concentraztion in the
medium,

The egg spine on the dorsum of the head helps to rupture the
chorion aleng a line of dehiscence and a circular rent separates the
anterior cap from the rest of the eggs enabling the larva to emerge
into the external aguatic medium,

Hosquitoes, like other holometsbolous insects, pass through
two distinct immature stages, the larve and pupa, before becoming

adults. Both immature forms are agquatic., The larvae require about



7-15 days under normal conditions to become full grown fourth in-
stars, at which stage they transform into pupae. In the immature
stages, feeding takes place only during the larval pericd. The
pupal stage lasts only about 2 days at normal temperatures but may
be prolonged at lower temperatures. The larvae and pupae come to
the surface of the water for breathing. Although the larvae POS~
sess gills they are not adequate for utilizing the oxygen dissolved
in the water, During the pupal period the adult organs are fully
formed, the pupal case cracks and the winged adult emerges,

The male mosquitoes usually begin to emerge a day or two be-
fore the females. lMating tekes place within a couple of days after
emergence during the "mating swarm flights" which are seen to occur
at low light intensities in the evening or early morning.

The adults of both sexes will feed on various plant juices.
This may be the only food which male mosquitces take in the field.,
With very few exceptions, females must heve one or two blood meals
for the development of ezgs. The females obtain the blood meal in
the field from various mammals and to a lesser extent from birds,

reptiles and amphibians,

DISTRIBUTION

It is not within the scope of this study to give a detailed
account of the ecological distribution of the aedine mosquitoes in

HManitoba, however I have endeavoured to give a very broad outline of
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their distribution in relation to the natural vegetation of the
province.

in Manitoba the vegebtation may be very broadly divided into
two distinct regions:

(a) The northern land mass above 60°N latitude (Fig, 188) is
a vast cold treeless area known as the tundra, Baker Lake, in the
North-iest Territories (one of the locations from where adults were
collected) is entirely tundra. This area is inhabited by a limited

number of species. The tundra mosquitoes include Aedes nigripes (Zett),

A. impiger (Walker), and A. hexodontus Dyar. Jenkins (1958) reports
thet 4. nigripes is the most northern occurring mosquito in the world,
and does not appear to breed south of the tundra. These three species
constitute the true arctic species, and are most abundant beyond the
tree line,

(b) Immediately south of the tundra is an enormous sub-arctic
coniferous forest. This area is commonly referred to as the taiga or
muskeg. OSpecies typical of the taiga, or muskeg area are A, communis
(De Geer), A. diantaeus H, D and K; A, excrucians (Walker)s; A, fitchii
(Felt and Young); A. hexodontus Dyar; A, implicatus Vock; A. intrudens
Dyar; A. pionips Dyar; 4. punctor (Kirby); A. trichurus(Dyar), A. punc-
tor and A. communis are the most abundant in this area and are consider—

ed to be the true forest species (Hocking et al 1950). 4. campestris

D and K; 4. dorsalis (Meigen); A. flavescens (Muller); A, rivarius D and
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K, are wide ranging and have a scattered distribution in the north.
In general, except for the tundra species, mosquitces prefer a
wooded habitat. The principal trees in these forests are white
and black spruce, fir, jackpine, tamarack, aspen and willow,

Aedes, such as vexans, sticticus, spencerii and nigromaculis,

are most abundantly found in extremely temporary pools. These spec-~

Ao vexans (Meigen) and A. sticticus (Meigen) are numerous during the
sumrer and are found abundantly in and around Winnipeg. A, nigromg-
culis (Ludlow) is abundant further south in the 5t. Norbert areas. In
general multivoltine species are more numerous in southern latitudes,

but some may range far northwerds, for examples A. nigromaculis has

been identified by Matheson among the mosquitoes collected at Churchill
by HcClure in 1936-37. A. spencerii and 4, vexans are known to be
migratory species, and it would be interesting to note how far north
they could migrate,

In the present work four Aedes species, nemely A, abserratus
(Felt and Young); A. barri Rueger; A, triseriatus (Say) and h. decticus
Howard, Dyar and Knab, not previously reported in Manitoba have been

recorded,



CHAPTER IV
SYSTEMATIC LIST OF AEDES IN MANITOBA

The species and group names of the 27 species of Aedes
recorded in Manitoba are given below, Species in the sub-genera

Aedes, Aedimorphus, Finlaya and Ochlerotatus are recorded, The

group arrangements in the sub-genus COchlerotatus are taken from

Edwards (1932). Croup B in this sub-genus is the same as the

Aedes stimulans group of Barr (1958), except that the latter has

included Aedes barri Rueger as is done here, Within each group
the species are alphabetically arranged. The nomenclature used is

taken from Stone, Knight and Starcke (1959),

Genus: sedes lMeigen 1818

Sub-genus: Finlaya Theobald 1930

Speciess: triseriatus (Say, 1823)
Sub-genus: Aedimorvhus Theobald 1903

Species: vexans (Meigen 1830)
Sub-genus: Aedes Meigen 1818

Species: cinereus Meigen 1818

Sub-genuss Ochlerotatus Lynch Arribalzags,




Group A: Laeniorhynchus group: Culicelsa
Species: nigromaculis (Ludlow 1906)

Group B: annulipes -~ group: Lepedoplatys
Species: barri Rueger 1958

excrucians (Walker 1856)
fitchii (Felt and Young 190.4)
flavescens (Muller 176L)
riparius, Dyar and Knab, 1907
stimulans (Walker 1848)

Group E: dorsalis group: Acartomyia

Species: campestris Dyar and Knab 1907

canadensis (Theobald 1901)

dorsalis (Meigen 1830)

Group G: communis - group: Fseudoculex and Hyparcticus
Speciless: abserratus (Felt and Young 190L)

communis (De Geer 1776)

decticus Howard, Dyar and Knab 1917
diantaeus Howard, Dyar and Knab 1917
hexodontus Dyar 1916

impiger (Walker 18.48)

implicatus Vockeroth 1954

intrudens Dyar 1919

nigripes (Zetterstedt 1838)



Group Gs
Species: (continued)
pionips Dyar 1919
punctor (Kirby 1837)
spencerii (Theobald 1901)
sticticus (Meigen 1838)
Group H: rustbicus group: Feltianus

Species: trichurus (Dyar 190L4)



CHAPTER V
METHCDS AND MATERIALS

This chapter is divided into two main sections., Section A
describes the methods employed for obtaining eggs, conditioning of
eggs, hatching, and rearing of larvae for identification,

Section B describes the techniques adopted for studying the
diagnostic characters of the aedine mosquito eggs to facilitate a

separation of the species,
Section A

METHODS FOR GBTALNING, CONDITIONING AND HATCHING EGGS: AND
REARING LARVAE FOR IDENTIFICATION

Eggs of the aedine species vary in size, shape, colour and
chorionic sculpburing. In order *o study these characteristics, the
eggs to be described were obtained by two distinct methods: (a) The
majority of eggs were obtained from wild caught females which oviposit-
ed on moist cheesecloth in the laboratory. (b) Some eggs were obtained
by separation of soil samples collected in the field. Details of these

procedures are described in the succeeding paragraphs.,

iy

In the spring and summer of 1965 wild females were canght in



the field, with the aid of an aspirator, as they alighted on the
collector's clothing. They were then placed in small plastic
laboratory cages (6" x 1" x 1") which had plastic mesh on one of
the long sides and nylon net on the opposite side. JAbout 10 +o
20 adults were placed in each cage, These cages were transported
to the laboratory in coolers, which were kept cool with a few ice
packs. Adult species from Flin Flon, Churchill and Baker Lake,
were collected by Dr, R. Brust, Assistant Professor and Research
Advisor, These were transported by air to Winnipez in a manner
similar to the above,

In addition to the above methods, adults collected at
Sandilands were placed directly in large cages (20" x 10" x ")
each of which contained a guinea pig (Fig. 180), These cages are
of plastic construction except for the top surface which is covered
with 14 mesh per inch of plastic material., About 200 adults were
placed in each cage. In this way the adults were apble to have a
blood meal immediately they were captured thus improving their sur-
vival rate under caged conditions.

In the laboratory the 6" x 1t x 1t cages were placed on
moist cheesecloth (Fig. 18l). 411 adult mosquitoes were kept in the
constant temperature (ZOo‘f lOC) room, The relative humidity in the
room varied betweens55% and 70%. The adults in the small cages were

given at least three blood meals by feeding them on humans, The fe-



males in the larger cages were allowed to engorge on a guinea pig
for four days. Feeding was confined to about fowr hours per day.
In both instances, in addition to the blood meal, mosquitoes were
also fed on honey. Cotton swabs soaked in clover honey were placed
on and in the cages respectively,

After a period of seven to ten days the adults were anaestheti-
zed with ether and each adult was transferred into a cylindrical cage
(Fig. 182), The females regained consciousness rapidly and the anaes-
thetic had no apparent effect on the oviposition. Beckel (1955) states
that most species which develop in ground pools will not lay their eggs
readily on a surface as smooth as a filter paper. Therefore to enable
the females to oviposit, each cage was placed on an individual pad of
cheesecloth. The cages were arranged on a plastic tray placed in a
pan half-filled with water. A wick from the water leading onto the
plastic tray helped to keep the cheesecloth moist. This method enabled
eggs laid by each individual female to be separate (Fig, 183)., Bach
separate batch of eggs was then transferred to individual pads of moist
filter paper in petri dishes, Several of these petri dishes were placed
in a single large plastic container as illustrated in Fig. 187.

There was one specles, however, that did not oviposit on moist

cheesecloth. Aedes triseriatus the only tree hole species in Manitoba

was collected at Charleswood, Manitoba., The adults were placed in 6% x

1" x 1" cages. These cages were then placed on moist brown coarse paper
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towels in plastic pans. The females were fed on blood and honey, and
oviposition resulted within ten days. Repass (1952) describes a me-
thod for the laboratory colonisation of this species. He used blocks
of oak to facilitate oviposition. The author, however, observed that
the females laid the majority of the eggs on the moist paper towel

and only a very few on the moist plece of oak placed for oviposition.

Fggs of some species were also obtained by separation from soil
samples which were taken from oviposition sites in the Fall of 1964 and
1965, Xach sample was approximately 6" square and 1% in depth. The
soil was cut with a pointed trowel. ZEach sample with the overburden of
detritus was renoved and placed in a cellophane bag.

In the laboratory, samples were stored at AOOF until they were
to be separated for eggs. 4 modification of the technigues described
by Horsfall (1956) for obtaining eggs from soil samples was adopted.
The eggs were first removed from the leaves and sticks, then from the
plant remains and silt and finally from the mineral components, by
washing through three progressively smaller screens (Fig. 185). The
eggs together with the mineral fraction were washed down to the bottom
screen of 100 mesh. This mass was transferred to a percolation funnel
containing a saturated solution of salt. The heavier material sank and
the eggs together with similar dense detritus floated. A second treat-
ment with saturated salt solution removed most of the extraneous material.

The eggs together with the particles that floated on the surface were
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collected on a 100 mesh sieve., The eggs were then rinsed from the
sieve into a dish along with a small amount of water. The eggs were
sorted out under a binocular microscope and transferred on to moist
filter paper in petri dishes, |

Wherever eggs are stored, the surface bearing them must re-
main moist for a few days after oviposition, in order to permit com-
plete morphogenesis of the embryo. XEggs subjected to drying before
the embryonic development is complete will collapse, and though they
become turgid again they are not viable, After embryonic development
is completed they are resistant to the normal desiccations which occur
in nature and could remain viable 1 -~ 2 years. Thus in the laboratory
the petri dishes containing the eggs were always kept moist,

As stated in the previous chapter the univoltine Aedes species
enter an obligatory diapause in the egg stage. It apvears that these
forms must be exposed to low temperatures before they will hatch (Beckel
1954). Horsfall (1956) and Horsfall and Fowler (1961l) report that the
eggs would hatch only after a prior period of conditioning. The latter
term refers to the sequence of events that predisposes them to hatch.,

Bggs were first incubated at ZOOC for three months. The resultant
embryonated eggs were then placed in a constant cold temperature incuba-
tor at SOC for L months. Unless the eggs of univoltine species are pro-
perly conditioned they will not yield to a hatching stimulus (Borg and

Horsfall 1953).
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The envircnmental feature that stimulates the hatching of
conditioned eggs is the lowering of oxygen in the medium to a
degree and at a rabe that may vary according to the species (Borg
and Horsfall 1953; Horsfall 1956; Horsfall et al 1958). It is re-
markable that an aerobic orgenism should be stimulated to abanden its
resting sbtage under anaerobic conditions. In the laboratory an arti-
ficial medium (Nutrient Broth, a Difco Laboratories product) was used
to reduce the oxygen tension of the agueous medium in which the eggs
were immersed. In the present studies the laboratory observations in-
dicated that a good hatch was obteined when conditioned eggs were
placed in the hatching medium directly from the cold at a temperature
of 650F. Within 12 hours a great majority of the eggs had hatched into
healthy larvae.

About ten eggs from each batch were hatched and the larvae rear-
ed to fourth instar for identification using the larval keys described
in Carpenter and La Casse (1955) and Barr (1958). The larvae were
reared in distilled water containing peat moss and yeast. The larvae
were reared in alternabing temperature incubators (Crelab Model 1222).
Egg specimens from Flin Flon, Churchill and Beker Lake were reared in
incubators where the temperature alternated daily from SOC for a 12
hour period to ZOOC for the remaining 12 hours. Specimens from Sandi-
lands were reared at 10°C and 2500 for 12 hours at each temperasbure

daily. Rearing under these conditions ensured that a majority of the
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larvae grew to the Lth instar stage. Generally the Lth inster lar-
vae were killed in hot water and preserved in 703 alcohol for identi-
fication. If, however, there was any uncertainty in the larval iden-
tification, a few larvae of that particular group were reared through
to the adult stage. The Lth instar larval exuviae together with the
adults were helpful in the identification. Identified eggs were
grouped for a detailed study of the diagnostic characters of the egg.

All eggs were stored at SOC,
Section B
TECHNIQUES F(R STUDYING THE DIAGNCSTIC CHARACTERS OF AEDINE EGGS

The characters that help in the identification of eggs to
species are the gross shape, size and the chorionic pattern. Very
often the separation could be made by observing whole eggs, in re=-
flected light at low magnifications, through a stereoscopic dissect-
ing microscope.

Although the eggs within a given species or even those laid
by a single femele show a variation in shape, it is possible to as-
cribe a typical shape to each species. However, in the present stud-
ies instead of giving one single shape for a species, often three
silhouettes depicting the shapes of eggs in a given species are shown,
as in Figs. 1 to 93, Whole eggs for illustration and measurement were
positioned so that the lateral aspect faced the observer. The dorsoven—
tral aspect gives a distinct and characteristic silhouette, while sil-

houettes of a dorsolateral nature present very few distinctive charac—
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terestics. Drawing of the silhouettes of vhole eggs in the dorso-
ventral aspect, as seen by transmitted light, were made with a Zeiss
drawing apparatus attached to a stereomicroscope. The magnification
on the drawing surface was 1460 X,

The measurements of the eggs were made with an ocular micro-
meter using a stereomicroscope at a magnification of 4O X. The
length was measured from the anterior to posterior pole, and the
width was measured across the dorsoventral diameter. All measure-
ments are in microns. All mean measurements are for 100 eggs, unless
otherwise stated (vide Table I)., 4ll measurements were made on eggs
obtained from several females, except for the nine A, decticus eggs
which were obtained from a single female. The dimensions of each
species are listed under the specific descriptions and also in aggre-
gate in Table I,

Whole eggs were best identified by placing them in water over
a non reflective black background such as in the depression of a
blackened "spot-plate'. The eggs in the water were illuminated with
an intense, sharply focussed, source of unfiltered, incandescent light.
Magnifications of 10 X to 25 X were sufficient for manipulating, ar-
ranging and sorting of eggs, but magnifications of 40 X to 80 X were
necessary for resolving the surface details sufficient for specific

segregation. The characters that were revealed by this optical system
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included shape, size and colour of the whole egg, the nature of the
exochorion and the grosser aspects of the chorionic sculpturing,

For positive identification it was necessary to examine the
finer details of the chorionic pattern which is more constant within
each species. The surface sculpturing of whole eggs was examined by
reflected light at a magnification of 80 X, however it was not always
possible to see clearly the pattern on the surface of the chorion.

This is because: (a) the surface is highly reflective, (b) certain
species have a very faint sculpture, or (c) the thin exochorion, on
which the pattern is quite distinet, is often rubbed off, In spite

of these difficulties, it was possible to develop a technique to
photograph the pattern on the whole egg of species possessing a dis-
tinct sculpturing while still maintaining the characteristic shape of
the egg to a reasonable degree. The egg to be photographed was vplaced
in the centre of a drop of water on a clean slide covered with a pilece
of Parafilm, Several sources of light (from microscope lamps) were fo-
cussed from above onto the egg lying within the drop of water. By mani-
pulating the light into appropriate positions and intensities it was
possible to minimize the highlights on the surface of the egg. Using a
compound microscope with a camera attachment and a 16 mm luminar objec-
tive, photographs of the chorionic pattern on the whole egg were taken
on a KB 1) film. Figures 94 to 99 show the chorionic pabtern on the whole

egg as photographed by the aforementioned technique. These were taken by



¥r, J. Giardino under the direction of Dr. R, Brush.

Due to the shiny surface of the chorion it was not always
possible to study the minute surface sculpturing by the above-mentioned
methods. After proper preparation, however, details of the chorionic
pattern appeared quite distinct. In order to remove the colour and
make the rigid shell pliable, the chorion has to be bleached. De
Coursey and Webster (1952) used dilute agua regla to bleach the
chorion, Several investigators have used chlorine solutions (Yorten-
son 1950; Beckel 1953; Craig 1955;‘Christophers 1960). Hokama and
Judson (1963) have used a readily available commercial preparation,
developed for use as a hair bleach, This method aveids the discom—
fort caused by chlorine fumes, but is very laborious. The aubhor
adopted the method described by Craig (1955) for the preparation of
the chorion for microscopy. The procedure is briefly described in the
following varagraphs,

The gelatinous exochorion and any other adherent particles of
dirt were removed by rolling the whole egg between two pieces of
filter paper. ALfter cleaning, the egg was placed under water in the
depression of a blackened spot plate and the cap was removed from
the anterior end., The larva and the vitelline membrane were carefully

teased out using a pair of bent minuten nadeln. This cperation should

not be carried out under alcohol because the vitelline membrane adheres

to the inner surface of the endochorion. In some instances the eggs used
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for recognition were not injured as they were intended for rearing
work. In such cases the shells were used after eclosion of the
larvae. The empty shells were washed in absolute alcohol,

To remove the blackish pigmentation of the shell and also
to make it pliable, the chorion had to be bleached. The shell was
transferred from the alcohol into a spot plate depression which con-
tained a few crystals of potassium chlorate. OConcentrated hydro-
chloric acid was poured on the crystals., The free chlorine bleached
the opaque dark colour from the shell, making it appear translucent.
The author found that it was best to perform this chlorination in a
small square plastic container covered with a lid. This method en-
closed the chlorine within the container and bleached the shell in
less time, Further, there was no possibility of losing the shells by
being pushed out of the solution by the bubbles of free chlorine.
The bleached shell was washed free of minute crystals by imnersing
in concentrated hydrochloric acid. Thereafter, washing in several
changes of absolute alcohol ranoved all acid. During the bleaching
process the shell lost its brittleness and inflexibility and became
soft and pliable,

The shell was removed from the absolute alcchol with the aid
of a small wooden spatula and placed in a drop of euparal on & slide.

With the aid of a pair of minuten nadeln it was possible to tear the

shell down the centre and spread it into 2 sheebts. A No. 2 cover
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slip was brought up to the drop of euparal so that the drop ran
along the glass. Then the cover slip was gradually lowered until

it came to cover the chorion. By exerting a certain amount of pres-
sure on the cover slip it was possible to flatten the preparation.

Chorionic mounts were used to study the surface features by
examining the slides in transmitted light through a phase contrast
microscope., The phase contrast microscope is the most suitable as
it gives the impression of added depth and dimension to the facets,
The optical system used for the examination, and photograpching the
prepargtions shown in Figs, 100 to 179, consisted of a Cooke'!s phase
contrast microscope and sultable light without filters of any sort.
Most of the photographs were in phase. In certain instances photo-
graphs were made by racking the condenser downwards until it was out
of focus., When the condenser is lowered in this mamer the point of
focus is below the centre cells of the specimen and only the margins
are illuminated directly.

The chorionic pattern was also observed with a dark ground
illumination effect which was obtained by using the 10 X phase
objective with the condenser annulus that is normelly matched with
the 40 X phase objective. Chorionic mounts which showed a distinct
pattern in this dark ground illumination were vhotographed.

Images were recorded by means of a 35 mm Zeiss camera mounted
on the microscope in the usual manner, The film was Kodak High Con-
trast Copy Film, developed in Dekktol 18. The prints were enlarge-

ments on high contrast paper.



CHAPTER VI

DESCRIPTION CF EGGS AND LARVAE

Eggs of the different species of Ledes very according to

colour, shape, size and sculpburing on the egg shell.

COLOUR

The egg when laid is an off white colour, but within a few
hours the endochorion hardens and darkens., When viewed in intense,

reflected, white light, the colour could appear a bluish black or

purplish black as in Aedes nigromaculis, a bronze as in A vexans:
a dull brownish black as seen in A canadensis or a satiny black as
seen in most of the other species. Kalmus (1941) has noted that as
a general rule the dark colour of eggs is an adsptation to resist

desiccation,
SHAPE

The shape varies considerably in the different specles. Usually
they vary from being fusiform to broadly obovate. The eggs are orien-—
tated by the micropyle which is at the antericr pole. This end of the

egg is generally larger. The posterior portion tapers more than the



anterior end. The curvature on the dorsal and ventral surface
varies. In Aedes, the egzs have a greater curvature on the ven-
trel surface (Horsfall 1963), Figures 1 to 93 show the different
shapes of the eggs of the species encountered and alsoc the varia-
tion that is possible within each species. 4 descrivtion of the
shape of each species is given under the species description of

e2gs.

SIZE

Only fertile eggs were measured, as sterile eggs were not
only much larger but also mishapen. The length of eggs used in the
present study ranged from 553 to 1285 microns; and the dorsoventral
diameter from 154 to 450 microns, The dimensions of the eges examine

OO

ed ae given in Table T,

EGG SHELILL

The egg shell consists of three distinct layers. 4in outer,
thin translucent exochorion which deteriorates with age; an inter-
mediate hard thick and opague endochorion; and an inner thin vitel-
line membrane which surrounds the yolk and growing embryc., The lat-
ter is not of any systematic value,

The exochorion has a surface sculpturing which is identical
with that occurring on the endochorion. This is not surprising as
both layers are secreted by the same follicular cells of the ovary and

2

probably the exochorion is moulded over earlier formed endochorion. The



thin translucent gelatinous exochorion is readily seen in newly
laid eggs. Since the exochorion is guite easily rubbed off the
newly laid eggs, it is of relatively limited velue in the identi-
fication of eggs.

The endochorion or egg shell is the intermediate layer, At
the time of oviposition it is soft and transparent but within a few
hours it is a dark opague hard covering. The chorion bears surface
sculpturing which is a more constent characteristic within each
species. The chorionic pattern usually consists of a reticulation over
the entire surface though it may not be quite marked on eggs of all
species. The network ususlly consists of cells which have four to six
sides. Within each facet are roundish cells, The pattern could show
a variation on the shell of a single egg, depending on which portion is

being examined. In Aedes cinereus the pattern at the anterior vole is

quite marked and distinct and differs from that on the median or pos~
terior section of the egg. It has also been observed that in general
the cells at the anterior pole have more pronounced walls and are
generally longer or smaller than the middle area of the egg. The
chorionic pattern is more reliable for recognition nurposes than charac-
ters based on size or shape alone.

The characters of the eggs of the twenty-seven species of Aedes
found in Manitobe are described for each individual species in the fol-
lowing pages. In addition to the egg characteristics, the author has

also recorded any deviation from the larval description as given by Car-
renter and La Casse 1955 and Barr 1958, Locations from where adults were
obtained for eggs, by Craig (1956) and the author in the present studies

are listed in Table II,
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TABLE I

MEASUREMENT OF LENGTH AND DRSO-VENTRAL DIAMETER OF EGGS
OF TWENTY-SEVEN SPECIES OF ABDES IN MANITOBA

SIZE I MICRONS RATIOS

No., LENGTH DIAVETER Length to

Species mea- LN MAX IGAN MIN AL MEAN  diameter
sured & S.E. & S.E.

abserratus 100 78L 964  883£L 257 321 28041 3.15

barri 22 810 934 89248 24, 283 25743 3.47

campestris 100 681 822 75843 180 218 19741 3.85

canadensis 30 630 758 72044 180 206 19344 3.73

cinereus 'Af 50 771 925 8354, 167 193 1884l Lobily

1B 18 694, 797 76645 167 193 17942 L0 28

communis A 30 732 835 BOLL5 257 321 28543 2.82

1Bt 100 882 989  9LOZL 244, 321 R7641 3.40

decticus 9 694 TTL 73245 193 206 19442 377

*30 68L 795 71845 213 26L 23447 3.07

diantaeus 65 8351002 90545 257 321 27042 3.35

dorsalis TA! L6 553 6L3 60643 167 206 181415 3.35

1B 100 655 732 68Lf2 167 206 18941 3.61

excrucians 100 707 977 8blfs 218 283 25142 3.4

fitchii 100 681 861 76343 193 24L 21041 3,63

flavescens 100 655 771 70443 L50 27943 2,52

S
y

i



5175 10 WICRONS RATIO:
Ho. LaNGTH DIAMGTER Length to
Species mea~ MIN MAX MEAN TIN  HAX  MmAN  diaméter
sured. & 5,5, & S.h,
Hexodontus !'A! 30 668 822 73747 231 321 28845 256
Bt 100 822 1015 95544 231 308 280£2 Bkl
10t 100 951 1272 108647 257 321 30042 3,62
impiger 100 720 925 8124, 24, 308 26341 3.09
implicatus 100 643 835 73945 193 296 23642 3013
intrudens 100 720 861 78543 206 283 25441 3.09
nigripes 75 96l 1285 1090410 283 386 32642 3.3L
nigromaculis 100 630 900 77845 193 24 2L7A 3.59
pionips 5 8,8 912 879413 270 283 27841 3.16
%30 855 9L0 89646 264 316 28743 3.12
punctor 100 797 989 8794k 231 296 26042 3.38
riparius 100 720 925 80647 180 257 21942 3.68
spencerii 100 591 771 6764k 167 218 19641 3o bl
sticticus 100 617 78L 67843 206 282 24542 2,77
stimulans %30 840 1040 93647 220 320 28243 3.32
trichurus 100 732 &7L 80042 360 42L 38841 2.06
triseratus 100 591 784  68LAL  15L 218 1864L 3.68
vexans 100 630 7L5  TO54L 167 205 19442 3.63

# Measurements taken from Craig (1956).



COLLECTING SITES FOR AEDINE EGG
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5 DESCRIBED TC DATE

Species Craig (1956) Present Study
A, abserratus Sandilands Forest Reserve
A, barri Turtle MMty Duck Mt.,
Porcupine IMt,
A, campestris Churchill
A. canadensis Circle and Fairbanks Duck Mt., Whiteshell,
in Alaska Porcupine Mt., Seton Prk,
A, cinereus Fairbanks, Chitina, Riding Mt., Porcupine Mt.,
Circle in Alaska, Seton Park
Genesee Co. Mich,
A, communis Knik, Fairbanks, Sandilands, Churchill in
Chitina in Alaska, Man,
Churchill, Man.Ft.
St.John, BC
A, decticus Chatanika, Circle in  Churchill
Alaska
4. diantaeus " Flin Flon
A. dorsalis Yolo Co, Calif., Sandilands Forest Reserve
Cook Co, I11,
A. excrucians Chatanika Alaska, Sendilands, Turtle Mt.,
Clearwater Co, linn, Riding Mt., Duck Mt,,
Churchill, Flin Flon
A. fitehii g Sandilands, Turtle Mt.,
Riding Mt., Duck Mt.,
Porcupine Mt., Seton Prk.,
Churchill, Flin Flon
A, flavescens Knik, Alaska Sandilands Ft. Res,
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Species Craig (1956) Present Study
A, hexodontus *Thompson, Pass, Umiat on in

impiger

implicatus

intradens

nigripes

nigromaculis

pionlons

punctor

rinarius

stimulans

trichurus

Eriseratus

vexans

Alasks

Knik, Anchorage,
Chitina in Alaska,
Bdmonton, Alberta

Fresno Co., Calif,;
Orange Co., Calif.;
Davis Co,, Calif,

Chatarika, Fairbanks
in Alaska

e
P

Fairbanks, Alaska

not recorded

Champaign Co., and
Flatt Co., Ill.,
Benton Co., Ore.

Champaign Co., I11,,
Harford Co,, Iid,

Glenesse Co,, lich,

Crange Co., Fla,
Frederick Co,, Md.,
Hontgomery Co., Alaska

Benton Co,, Ore,,
Calhoun Co., Iowa,
Champaign Co., 11l.,
Harford Co,, ld.

Winnipeg, Csk Blw

Churchill, Flin F1
Man,, Baker Lake, N.W.T,

Churchill
Sandilands Pt. Hes.

Sandilands Ft. Res,

»
Sy

Churchill, Manitoba

5t. Norbert

Sandilands Ft, Ees,

Sandilands, Churchill,
Flin Flon

Sandilands, Turtle ¥
Riding Mt., Duck

& L

Churehill

=4

Sandilands ¥

Sandilands Ft. Re

s ]
-
o

Sandilands

[ _j

Sandilands Ft, Res.

Charleswood, Manitoba

-3

T,
Sandilands, Riding Mt.,
Porcupine lt,, Seton Prk.

# identification doubtful,
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AEDES (OCHLEROTATUS) ABSERRATUS (FELT AND YOUNG 1904)

(FIGS.: 1-3; 100-103)

SHAPE: Broadly fusiform to obovate, anterior vole roundedly
knobbed, posterior end gradually tapering, roundedly

pointed. (Figs. 1-3)

S317E: Length: 784~96) microns, mean 8834L microns.
Dorso-ventral diameter: 257-321 microns, mean 28041
micron,

COLOUR s Dull black.

EXOCHORION: Thin, transparent and somewhat adherent,

CHORION: Reticulation consists of irregularly hexagonal, less
comnonly pentagonal cells of verisble size with a
subdivided surface, Cells similar to subdivision in
A. excrucians or A. riparius. Walls of contiguous cells
bounded by slightly raised ridges not as distinct and
tortuous as some of the obher species, with similar
reticulations, (Figs. 100-103)

REMARKS s Distinctive features of eggs are: (1) shape (2) chorionic

reticulation of irregular hexagonal cells without prominent
ridges separating cells.,

This species has not been reported from Manitoba earlier,
It was the most abundant species in the adult collections
from the Sandilands Forest Reserve,

{

LARY

E_»s

i

H Same as in Carpenter and La Casse 1955,
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AEDES (OCHLEROTATUS) BARRI RUZGER 1958

(Figs. L-6; 104-106)

SHAPE:

COLOUR:
EZOCHORION:

CHORION:

REMARKS ¢

— - ———————

Broadly fusiform, with ends bluntly rounded, posterior

end more tapering, dorsal side only slightly less
crescentic than ventral, (Figs. 4=5)

Length: 810 - 93/ microns, mean 89248 microns.
Dorso~ventral diameter: 2//-283 microns, mean 25743
microns,

Dull black,

Thin, transparent, adherent.

Heticulation indiscernible or composed of faintly vis~
ible irregularly roundish to polygonal cells with indistinct
boundaries similar to the sub-division of cells found in
other species, (Figs, 104-106)

Distinctive features are: (1) shape, (2} reticulation of
faintly visible roundish cells.

This species has not been reported from Manitoba earlier.
A few larvae were collected from Sandilands, Adults were
collected from practically all the collecting sites, given
earlier in the text, except Baker Lake. Larvae may be

confused with sfedes excruciang but are readily identified

by using Barr's key (1958) which includes this species.

Same as in Barr (1958),



AEDES ( OCHLEROTATUS) CAMPESTRIS DYAR AND KNAB 1907

(Figs. T=-%9; 107 and 108)

SHAPE: Elliptical, ends rounded, posterior end tapering more
strongly, dorsal side, only slightly less crescentic
than ventrsl side, (Figs. 7-9)

SIZE: Length: 681-822 microns, mean 75843 microns.
Dorsoventral diameter: 180-218 microns, mean 197 £1
micron,

CCOLOUR: Black with a faint greyish cast.

EYOCHORICH: Reticulation composed of distinct pentagonal to hexagonal
cells with narrow continuous slightly undulating ridges
separating cells. Cell surface studded with characteristic
roundish, varibly sized, saucer shaped craters, (Fig. 108)
The internal cells are similar to the cells of 4. sticticus.
(Figs, 107 and 108)

REMARKS 3 Distinctive features are: (1) shape (2) characteristic
rebiculation with distinct broad cells within which are
sauncer shaped craters,

LARVAE: Same as in Carpenter and La Casse 1955,
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AEDES (CCHLERCTATUS) CANADENSIS (THECBALD 1901)

(Figs. 10-12; 109~112)

SHAPE s Sub-fusiform, cigar shaped, with anterior pole roundedly
flattened, very slightly more crescentic ventrally.

(Figs, 10-12)

SIZEs Length: 630-758 microns, mean 7204), microns,
Dorso-ventral diameter: 180 - 206 microns, mean 193 £ 4
microns.

CCLOUR: Brownish black,

ELOCHORION: Thin and transparent, easily rubbed off,

CHORIQON: Quite distinct, reticulation uniform, composed of poly-
gonal cells. In reflected light the surface appears dis-
tinctly sub-divided with the cells separated by reised,
unbreken ridges. In transmitted light cells are very
prominent, pentagonal to hexagonal in shape (Fig., 110).
Walls of contiguous cells tortuous, raised, unbroken
ridges (Fig. 112). Each cell is sub-divided into 6-11
smaller cells, walls of which are lower than main cell
walls. The walls of the sub-divisions are less distinch

than similar sub-divisions in 4. excrucians., (Figs, 109-112)

REMARKS ¢ The distinctive features are (1) cigar shaped egg (2) pen-
tagonal to hexagonal cells with raised ridges.

LARVAR: Same as in Carpenter and La Casse 1955,



AEDES (AFDE

S) CINEREUS MEIGEN 1818

(Figs, 13-18; 94; 113-117)

4

SHAP?

e
&o

COLOUR:
EAOCHOR TON e

CHORION:

Two distinct shapes were observed. Both types are
fusiform having a cone shaped vosterior end. There

is a difference in the anterior end of the two kinds,
Eggs of one type have a prominently tapered anterior end.
(Fig. 13=15). Zggs of the other lack such a taper, and
are bluntly rounded anteriorly. (Figs. 16-18)

(4A) EZges with tapered anterior end: (Figs. 13-15)

Length: 771 - 925 microns, mean £35 £ J microns,
Dorso ventral diameter: 167 - 193 microns,
mean 188 £ 1 micron.

(B) Eggs with rounded anterior end: (Figs. 16-18)

Length: 69l - 797 microns, mean 766 £ 5 microns.
Dorsoventral diameters 167 - 193 microns, mean
179 £ 2 microns.
Dark brownish black,
Thin and adherent.
In both types of eggs the chorilonic sculpturing is
similar, In refected light a few axially linear cells
at the anterior pole only are visible (Fig. 94) remainder
of the surface lacks a visible reticulation. The anterior

cells are separated by slightly raised unbroken ridges.



In transmitted light a distinct difference in the
reticulation at the anterior, median and posterior
ends, 1s seen.

Anterior cells (Figs. 113, 114) are quite marked,
narrow, axially linear hexagons with sub-divisions
within each cell of circular mounds. Walls separab-
ing these cells are conspicuous, ralsed and unbroken
at anterior end. The median cells (Fig. 116) are
slightly irregular polygonal cells with slightly
raised circular mounds. The walls separating these
cells are less dlstinct just below the anterior hexa-
gonal cells (Fig, 115), and become indistinguishable
towards the median area. Posterior cells are hexa-
gonal, smaeller than those at anterior end and with
walls slightly more distinct than median cells,
(Fig., 117)

The distinguishing features of the egg of A, cinereus

are (1) characteristic axially linear hexagonal pat-
tern clearly distinct at anterior end only. (2) shape.

LARVAE: Same as in Carpenter and La Casse 1955.
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APDES (QCHLEROTATUS) COMAUNIS (DE GEER 1776)

(Figs., 19-23; 118-119)

COLOUR s
EXCCHORION

CHORION:

Broadly fusiform, ventral surface distinctly crescentic,
a very slight curvature on dorsum in the anterior third,
both ends rounded with the posterior end tapering more,
and the anterior end slightly knobbed, greatest diameter
slightly before centre. (Figs. 19-23)

Two distinct sizes were recorded.

(4) Smaller sized eggs from Sandilands Forest Reserve only

(Figs. 19-21)

Length: 732 - 835 microns, mean 804 # 5 microns.
Dorsoventral diameter: 257 - 321 microns, mean 285 £ 3
microns,

(B) Larger, broadly fusiform egg from Sandilands Forest

Reserve, Churchill and Flin Flon. (Figs. 22-23)

Length: 822 - 989 microns, mean 940 # 4 microns.,
Dorsoventral diameter: 24, - 321 microns, mean
276 4 1 micron.
Dull black.
Thin, transparent, easily removed.
The sculpturing on both kinds of eggs similar. Reticula-
tion consists of small, irregular, angular polygons, major

celiular network wanting, absence of distinct separabing



L6

walls., No subdivision of large cells into a network
of cells comparable to other species,

REMARKS Distinctive features are: (1) shape with the anterior
knobbed region, (2) absence of major cellular netbwork.

LARVAE: Same as in Carpenter and La Casse 1955,




AEDES (CCHLIRCT

ATUS) DEGTICUS HO:

EXOCHORICN

CHORION:

Figs.: 24-27; 120-122)

Fusiform to columnar, both ends rounded, posterior end
with a greater taper, ventral surface very gently
crescentic, dorsal surface almost straight, greatest
diameter ab anterior third. (Fig. 24-27)

Length: 69l - 771 microns, mean 732 £ 5 microns.
Dorso-ventral diameter: 193 - 206 microns, 194 £ 2 microns,
Dvll bvlack,

Thin, transparent.

Rebiculation consists of polygonal cells varying in size,
few cells diamond shaped. Surface of cells subdivided into
irregularly roundish cells, the boundaries of cells not
well defined and indistinguishable from subdivisions,
latter small and angular. (Figs. 120-122)

Tuis is a rare northern species, reported for the first
time as present in the Province. Hggs were obtained from
adults collected at Churchill, Manitoba, Craig (1955)

reports that eggs of this species are "similar to A.

diantaeus, A. punctor and other relabted species'’. He

obtained his collection from Alaska. The author observes
that of the northern species, the eggs of A. decticus

could be separated on the basis of the relatively narrow



and smaller size and the network of subdivided poly-
gonal cells, (Figs, 120-122)

LARVAG: Same as in Carpenter and La Casse 1955,

s
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ROTATUS) DIANTAEUS HOWARD, DYAR AVD KNAB 1917

COLOUR:

HEXOCHORION:

CHCRION:

LARVAE:

lgs. 28-29; 123-125)

Fusiform to obovate. both ends breoadly rounded with
oosterior end with a greater tapver, the dorsal sur-
face almost straight, venter very slightly crescen-
tic, greatest diameter at anterior third. (Figs.
26-29)

Length: 835 ~ 1002 microns, mean 905 £ 5 microns.
Dorsoventral diameter: 257 = 321 microns, mean 270‘£ 2
microns.

Dull black,

Thin, transparent, adherent,

Rebiculation consists of irregularly voundish to poly-
gonal cells of variable size, with faint walls., The
spaces between the rounded cells distinct. These cir~
cular cells quite unlike the saucer shaped craters of
A. dorsalis. (Figs. 123-125)

Chorionic sculpturing very much similar to A. punctor,
however, whole egg of latter is smaller in size.

Same as in Carpenter and La Casse 1955,



TUS) DORSALIS (

IGEN 1830)

(Figs, 30-33; 126-127)

SHAPH: Elliptical, often bilaterally symmetrical, some may be
slightly crescentic on ventral side, anterior and pos-—
terior ends bluntly rounded, but posterior end tapering
slightly more than anterior end. (Figs. 30-33)

SIZEs Two sizes were recorded:

(A) BEges obbained from a soil sample taken from near the

Winnipeg International Airport. (Figs. 32 and 33)

Length: 553 - 643 microns, mean 606 £ 3 microns,
Dorsoventral diameter: 167 - 206 microns, mean 181 £ 15
microns.,

%

(B) Bzgs obtained from wild caught females from Winniveg

and Sandilands Forest Reserve. (figs. 30-31)

Length: 655 - 732 microns, mean 684 £ 2 microns.

Dorsoventral diameter: 167 - 206 microns, mean 189 £ 1

micron,
COLOUR Shiny black,
EXCCHORICN Very thin and easily removed.
CHORION Cells irregularly circular, clearly defined walls wanting.,

The surface of all cells have conspicuous ringed, roundisn
craters of variable size., Houndish cells not tightly packed,

intercellular spaces visible. (Figs, 126-127)



LARVAE:

51

Distinctive features are (1) elliptical shape, (2)
small size, (3) chorionic patbtern has conspicuous
roundish large and small craters.

Same as in Carpenter and La Casse 1955.



AEDES (OCHLEROTATUS) EXCRUCIANS (WALKER 1856)

€
:

CCLOUR s

EXOCHORION:

CHORION:

REMARKS s

igs. 3L4-36; 95; 123-131)

Fusiform, both ends bluntly rounded, but with posterior
end tapering more and bluntly pointed, greatest diameter
towards anterior third. (Figs. 34-36)

Length: 707 - 977 microns, mean 86} £ 5 microns.
Dorsoventral diameter: 218 - 283 microns, mean 251 £ 2
microns,

Black with a very slight greyish tinge.

Thin, distinct, closely adherent,

In reflected light, reticulation consists of rhomboidal
Tto polygonal cells, size variable, surface of cells sub-
divided into smaller polygonal cells, (Fig. 95) Surface
sculpturing in transmitted light shows distinct large
rhomboidal to polygonal cells, surface of which is sub-
divided into smaller polygonal to irregularly roundish
cells, (Fig, 129) Walls of large cells, distinct and
thick, Cells towards micropyle smaller than the equa-
torial cells, (Figs, 128-131)

Distinctive features are (1) slender fusiform shape, (2)
distinet choricnic sculpturing visible in reflected light
against a black background, (3) cells subdivided into smal-

ler polygonal cells,

Same as in Barr 1958,



AEDES (CCHLER

AUS) FIT

CHII (FELT AND YOUNG 1904)

COLOUR ¢
EXOCHORION:

CHORION:

REMARKS:

LARVAE:

(Figs. 37-39; 96; 132-135)

Usually sausage shaped, similar to A. stimulans, but

smaller, the anterior and posterior ends are broadly
rounded, the greatest diameter is slightly anterior to

the middle. (Figs. 37-39)

Length: 681 - 861 microns, mean 763 £ 3 microns.
Dorsoventral diameter: 193 - 24k microns, mean 210 £ 1
micron,

Greyish black.

Distinct, thin, adherent, rarely broken,

Surface sculpturing in reflected light is similar to Aedes
stimulans, Characteristic uniform reticulation comvposed of
axially linear, hexagonal cells, walls of which are distinct,
raised. (Fig., 96). In transmitted light the sculpburing
appears as hexagonal, less commonly pentagonal cells, Cells
longer than wide, surface of cells faintly pebbled with
darker celiular cells, Boundaries of walls generally
straight or slightly undulating and raised. (Figs. 132-135)
The distinctive features of these eggs are (1) sausagze
shaped with bluntly rounded ends, (2) greyish black colour,
(3) hexagonal reticulation with no subdivisims, Similar to
A, stimulans in most respects except the latter is larger

in size.

Same as in Barr 1958, The best character for separating
A, fitchii is the meso-thoracic dorsal principal which is
longer than the head., This character is stated only in

Barrts key and not in Carpenter and La Casse 1955,
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£5D5S (QCHLEROTATUS) FLAVESCENS (MULLER 1764)

(Figs. LO-42; 92; 136 and 137)

SHAPE: Venter very strongly arched, more so than A, sticticus
and less than A, trichurus. (Fig. 41 and 92) Dorsal
surface straight or concave; the anterior end is
broadly rounded while the posterior end tapers, great-
est diameter slightly past middle., (Figs. LO-42; 92)

SIZE: Length: 655 = 771 microns, mean 704‘£ 3 microns.
Dorsoventral diameter: 244 - 450 microns, mean 279 £ 3
microns.

COLCUR: Glossy black,

EXOCHORION: Thin and transparent.,

CHCRION: Heticulation composed of an irregular nebwork of
small, angular, irregularly roundish cells similar to
the subdivisions within cells of A. excrucians. Cells
lacking a definite orientation, walls faintly visible or
apparently lacking.

REMARKS 2 DUistinctive features are (1) shape with characteristic

ventral hump and tapering vosterior end, (2) glossy black
colour, (3) lack of distinct cell margins arownd group of
cells.

LARVAE: As in Carpenter and La Casse 1955,




A4EDES (OCHLEROTATUS) HEXCDONTUS DYAR 1916

(Flgs» L},B"Sl; 138 and 139\}

SHAPE s

CCLOUR:

FXOCHORICH s

Z1lliptical to broadly fusiform. The small eggs from
Churchill had the dorsum slightly more curved than the
larger eggs from Churchill and from Baker Lake, The eggs
from Baker Lake had the dorsum more or less straight,
venter gently crescentic; greatest diameter at anterior
third. (Figs. 43-51)

Three distinct sizes were recorded.

14 (from Churchill): (Figs: 43-45)

Length: 668 - 822 microns, mean 737 £ 7 microns.
Dorsoventral diameter: 231 - 321 micrens, mean 288 £ 5
microns,

B! (from Churchill): (Figs. 46-48)

Length: 822 -~ 1015 microns, mean 955 £ / microns.
Dorsoventral diameter: 231 - 308 microns, mean 208 £ 2
microns,

1G! (from Baker Lake): (Figs. 49-51)

Length: 951 - 1272 microns, mean 1086 £ 7 microns.
Dorsoventral diameter: 257 - 321 microns, mean 300 £ 2
microns.,

Black

Thin, easily rubbed off,



CHCRION: Reticulation composed of irregularly roundish to

LM ARKS: Chorionic pattern similar to A. punctor and A. pionips,
The large size of the egg, and the large size of
chorionic cells appear to be the best characters for
separating the eggs.

LARV Alis Same as in Carpenter and La Casse 1955, except that

.

certain larvee showed a varistion in the number of
comb scales from that described by the above author.
Comb of eighth segment had 5-11 sceles in a single
or an irregular double row, instead of 5-9 scales.
Comb scales 5-9 for A. hexodontus and 10-19 for i,
punctor were used by Carpenter and La Casse (1955)
to separate larvae of the two species., Instead of

4. punctor having 1019 comb scales, larvae from

WD e

|

fanitoba have 5-25 comb scales. Previous kevs to
larval identification therefore, do not separate
these two species in Manitoba., However egg charac-
3

ters described here do separate the two species and

show no species overlap.
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CROTATUS) DMPIGIR (WALKER 1848)

g
B3
w
—
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(Figs. 52-5L; 1LO and 141)
SHAPE: Broadly fusiform, venter crescentic, both ends
roundedly pointed, the posterior end btapers only

slightly more than the anterior end. (Figs. 52-54)

|

S5IZE: Length: 720 - 925 microns, mean 812 £ 1 microns.
Dorsoventral diameter: 245 - 308 microns, mean 263 A
micron,

COLCUR s Shiny black.

EXOCHCRION Thin, easily rubbed off.

CHORION: In reflected light the surface appears smooth. In

transmitted light the surface consists of a mixture
of variably sized, roundish craters, there is a con-
siderable and distinct variation between the size of
the small and large craters. (Figs. 140-141)

REMARES Distinctive features are: (1) shiny black smocth sur-
face lacking a surface reticulation, (2) surface
packed with varying sized amnular craters.

LARVAE: Same as in Carpenter and La Casse 1955.
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AEDES (QCHLEROTATUS) IMPLICATUS VOCKERCTH 195L

(Figs. 55-57; 142 and 113)

Ui
=
&
o

COLOUR «
EXQCHCR IONs

CHORICN:

REMARKS 2

LARVAR:

Elliptical, both ends bluntly rounded. Venter gently
crescentic, greatest diameter closer to centre than
most of the other species, (Figs. 55-57)

Length: 643 - 835 microns, mean 739 # 5 microns.
Dorsoventral diameter: 193 — 296 microns, mean 236 #£ 2
microns.,

Black.

Thin and transparent.

Reticulation composed of polygonal to hexagonal cells
often appearing as irregularly rounded cells, size vari-
able, cells bounded by faint to distinct ridges, median
cells often small, hexagonal, intercellular spaces
markedly distinct. (Figs. 142 and 143)

Distinctive features are (1) the dlipticel shape,

(2) shape of cells with faintly distinct ridges.

Same as in Carpenter and La Casse 1955,
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JEDES (QCHLEROTATUS) INTRUDENS DYAR 1919

(Figs. 58-60; 1Ll and 145)

SHAPE: Broadly fusiform to obovate; anterior end often

roundedly knobbed, posterior end gradually tapering
and roundedly pointed; greatest dismeter at anterlor
third, (Figs. 58-60)

SIZEs Length: 720 - 861 microns, mean 785 £ 3 microns.

Dorsoventral diemeter: 206 - 283 microns, mean 254 £ 1

micron »
COLOUR ¢ Dull black.
FAOCHORION s Thin, transparent, easily rubbed off.
CHORIONs Reticulation composed of polygonal to hexagonal cells

often appearing irregularly rounded. Cells bounded by
faint ridges, intercellular spaces markedly distinct,
(Figs. 1h)-1L5)

REMARKS e Similar to A. implicatus. Possibly separable on the
basis of larger size of whole egg and slightly knobbed

anterior end,

i
=
Qg:;

Same as in Carpenter and La Casse 1955.




%S (OCHLERCTATUS) NIGRIPES (ZETTERSTEDT 1838)

(Figs, 61-63; 146-149)

REVADY]

COLOUR s
EXCCHCRION:

CHORIONs

REMARKS ¢
SR

LARV Afs

Columnar to broadly fusiform, dorsum almost straight,
venter crescentic, ends roundedly blunt, occasionally
anterior end knobbed, posterior end tapering more
strongly. (Figs. 61-63)

Length: 96}, - 1285 microns, mean 1090 # 10 microns.
Dorsoventral diameter: 283 - 386 microns, meen 326 £ 2
microns.,

Shiny black,

Thin, transparent, rubbed off easily.

Inreflectedlight surface sculpturing on whole egg in-
di stinct. In transmitted light reticulation sppears as
an irregular network of angular polygons. These cells
are comparable to the subdivisions of the cell surface in
species like A, excrucians. The cells are bounded by
slightly raised unbroken ridges. (Figs. 146-149)
Distinct features are (1) considerably large size, (2)
chorionic sculpburing of angular polygons with slightly
raised ridges.

Same as in Carpenter and Le Gasse 1955.
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ABDES (COCHLEROTATUS) NIGROMACULIS (LUDLCA 1906)

SHAPE:

CHORICON:

REMARKS :

(Figs. 64673 150-152)

Cbovoid to broadly fusiform with both ends broadly
pointed, often with the anterior end having a more pro-
minant taper, ventral surface crescentic, greatest
diameter slightly anterior to middle, (Figs. 64-87)
Length: 630-900 microns, mean 778 £ 5 microns.
Dorsoventral diameter: 193 - 24/ microns, mean 217 £ 1
micron,

Shiny purplish black to bluish black.

Distinct and easily removed.,

Reticulation is formed of irregular polygonal cells,
approximately as long as wide. Within the cells the
surface has numerous circular punctate regions. The
walls of the cells appear raised, distinctly irregular
in shape, appearing as irregular sigmoids. (Figs. 150~
152)

The distinctive features of these eggs are (1) colour,
(2) anterior end often with a nipple like taper, (3)
characteristic irregular polygonal r eticulation with
irregular sigmoid cell walls.,

Same as in Cerpenter and La Casse 1955,



ATDES (OCHLE
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ROTATUS) PIONIPS DYAR 1919

(V53
s

g
=3

COLOUR ¢

EXOCHORICN:

CHORICN:

(Figs, 68 and 69; 153 - 156)

Broadly fusiform, both ends rounded, posterior end more
tapering, dorsum at times slightly crescentic, generally
straight, venter often slightly more crescentic, greatest
diameter at enterior third. (Figs. 68 and 69)

Length: 848 - 912 microns, mean 879 £ 13 microns.
Dorsoventral diameter: 270-283 microns, mean 278 £ 4
microns.

Dull vlack,

Thin transparent.

Reticulation composed of irregularly roundish to angular
polygons comparable to the subdivisions of the cell sur-
face of A, excrucians or A, riparius. Walls between cells
more prominent than A. punctor resulting in smaller inter-
cellular spaces. There is no evidence of arrangement of
cells into a network like some of the other species. (Figs.
153-156)

Distinctive features are (1) shape, (2) absence of cellular

network,

Same as in Carpenter and La Casse 1955,



ATUS) PUNCTCR (KIRBY 1837)

AEDES ( CCHLEROT
N

(Figs. 70-72: 157-159)

COLOUL =

EXQCHORION:

CHORION:

pt
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=
.
o]
op

Broadly fusiform with bluntly rounded ends, posterior end
tapering more; most eggs with a distinct knobbed anterior;
venter gently crescentic; greatest diameter at anterior
third, (Figs. 70-72)

Lengbh: 797 - 989 microns, mean 879 £ L microns.
Dorsoventral diameter: 231 - 296 microns, mean 260 £ 2
microns,

Black,

Thin, transparent, adherent.

Reticulation composed of irregularly roundish, to polygonal
cells, less commonly pentagonal. Distinct intercellular
spaces; no evidence of division into a network of cells,
(Figs. 157 - 159)

Chorionic pattern gimilar to A. hexodontus, and £, pionips.
Generally separated from the former on the basis of smaller
size and the chorionic sculpburing in A. hexodontus composed
of more uniform cells, and the eggs are much less rounded.
A.plonips eggs are more rounded on the ends with a much less
taper than A, punctor.

Same as in Carpenter and La Casse 1955, except that certain
larvae showed a variation in the numbsr of comb scales fronm

that reported by Carpenter and La Casse. The comb of the



eighth segment was reported to have 10-19 scales, but

the author found the range was as low as 5 scales and

as high as 25 sceles, Comb scales were arranged in a
single or irregular double row. The only larval charac-
ter known te separate A. punctor from A. hexodontus was
the number of comb scales. However, since this charac-
ter is not always applicable for the two species in Mani-~
toba, the most reliable character is the shape and the
size of the egg. There was no overlap between the two

species when egg characters were used.

64
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AEDES (QCHLEROTATUS) RIPARIUS DYAR AND KNAB 1907

AVADH

COLOUR s
EAGCHCR TON:

CHORLIGONs

REMARKS :

(Figs. 73-753 160-163)
Fusiform, very much similar to A. excrucians except that
the ends are less broadly rounded, greatest diameter
towards anterior third. (Figs. 73-75)
Lengths 720 - 925 microns, mean 806 £ 7 microns.
Dorsoventral diameter: 180 - 257 microns, mean 219 £ 2
microns.
Black with greyish tinge.
Thin, transparent.
Reticulation composed of large, distinect, irregular
pentagonal to hexagonal cells of variable size, surface
of these cells subdivided into 7-18 smaller irregularly
roundish cells, and bounded by tortuous raised ridges, the
subdivisions are slightly depressed, the boundaries of the
contiguous cells are irregular. (Figs., 160-163)
Distinctive features are (1) shape, (2) reticulation of
distinct cells with tortuous raised ridges and subdivision
of irregularly roundish cells,
Same as in Carpenter and La Casse 1955, except that certain
larvae were obtained where the number of comb scales varied
from 5 « 12 scales. There was also a difference in the head
hairs from that described by Carpenter and La Casse. Upper
frontal 5 and lower frontal 6 usually double, occasionally

single or triple,
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A50ES (OCHLEROTATUS) SPENCERII (THECBALD 1901)

COLOUR :
EXOCHORION:

CHORION:

LARVAE:

(Figs., 76 - 78; 164 and 165)
Spindle shaped, both ends broadly pointed, anterior end
appearing slightly nipple like, i.e. a distinct anterior
taper, venter crescentic, greatest dlameter near middle.
(Figs. 76-78)
Length: 591 - 771 microns, mean 676 £ 4 microns.
Dorsoventral diameber: 167 - 218 microns, mean 196 £ 1
micron,
Shiny black.,
Thin, transparent.
In reflected light, the surface sculpturing is indistinct.
In transmitted light, the reticulation consists of irregu-
larly roundish cells appearing as large and small shallow
craters, no distinet celluler network is visible. (Figs.
16}, and 165)
The distinctive feabtures of these eggs are (1) distinct
spindle shape, with anterior end nipple like, (2) absence
of cellular reticulation.

Same as in Carpenter and La Casse 1955,
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AFDES (OCHLEROTATUS) STICTICUS (MEIGEN 1838)

(Figs. 79-81: 166 and 167)

SHAPE: Venter of ezgs strongly arched (less then 4. flavescens
or 4. trichurus), a very slight dorsal hump, greatest
diameter near centre, ends bluntly pointed. (Figs. 79 -
8l; 91)

SIZE: Length: 617 - 784 microns, mean 678 £ 3 microns.

Dorsoventrel diameter: 206 - 282 microns, mean 2,5 £ 2

microns.,
COLOUR: Shiny black,

EXCOCHORICN: Thin, transparent, easily rubbed off.

CHCRION: In reflected light, surface sculpturing on whole egg is
distinet. In transmitted light the reticulation consists
of a patchwork of large and small shallow craters, no dis-
tinct cellular network is visible, in contrast to that seen
in A, campestris. (Figs. 166 and 167)

REMARKS : The distinctive features are (1) shape with slightly humped
venter, (2) size, (3) absence of cellular reticulation,

LARVAR: Same as in Carpenter and La Casse 1955,
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AEDES (CCHLEROTATUS) STLMULANS (WALKFR 1818)

CCLOUR:

EXOCHORICN:

CHORICH:

REMARES @

LARVAR:

(Figs. 82; 97; 168-171)

Sausage shaped, similar to A. fitchii but considerably
larger, slightly more crescentic ventrally than dorsally,
greatest diameter in anterior third. (Fig. 82)

Length: 840 - 1040, mean 936 £ 7 microns,

Dorsoventral diameter: 220 - 320, mean 282 £ 3 microns.,
(These measurements are taken from Craig (1956) as suffi-
cient eggs were not obtained for measurement.)

Black with a greyish tinge.

Thin, quite distinct and adherent, not so easily rubbed off.
Surface sculpturing in reflected light (Fig. 97) seen as a
cheracteristic wniform reticulation composed of linear
hexagonal cells, bounded by raised unbroken ridges. Surface
sculpturing in transmitted light appears as hexagonal cells,
less commonly pentagonal.(Figs. 168-171) Cells 2-3 times as
long as wide, surface irregularly punctate, cell boundaries
generally straight or faintly undulating, raised.

The striking features are (1) large size, (2) greyish black
colour, (3) characteristic reticulation seen clearly also in
reflected light. The only other ezg it could be confused with
is A, fitchii, but the latter is considerably smaller and narrower.

Same as in Carpenter and La Casse 1955,
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ABDES (OCHLEROTATUS) TRICHURUS (DY4R 190L)

SHAPE:

517

L\
=
ap

COLOUR ¢

EXOCHORICN s

CHORION:

REMARKS 3

(Figs. 83-8L; 93; 172-174)

Very broadly obovate, triangular in outline, Dorsum
slightly crescentic to straight; venter very strongly
arched approximately near centre; anterior end bluntly
rounded, posterior end roundedly pointed; greatest dia-
meter approximately across the middle of egz., (Figs.
83-84)

Length: 732 - 87l microns, mean 800 £ 2 microns.,
Dorsoventral diameter: 360 - 42/ microns, mean 388 41
micron,

Dull vlack,

Thin, transparent, easily rubbed off.

In reflected light reticulation indistinguishable, surface
often very finely granular and shagreened, In transmitted
light surface consists of small, very closely set angular
to roundish polygons, cells resemble the subdivisions of
roundish cells found in other species. (Figs, 172-17L)
The characteristic feature of these eggs when mixed with
others is the strongly arched venter or "hump’, Barr (1958)
reports that females could easily be confused with A.
implicatus. ZXZggs obtained from such doubtful females could
very readily be distinguished.

Same as in Carpenter and La Casse 1955,
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AEDES (FINLAYA) TRISERIATUS (SAY 1823)

(Figs. 85-87; 98; 175-176)

SHAPF: Elongate obovate, anterior end more broadly rounded than
posterior end; ventral surface slightly more crescentic
than dorsal surface; greatest diameter at anterior
third, (Figs. 85-87)

S1ZE: Length: 591 - 78) microns, mean 68L £ ) microns.
Dorsoventral diameter: 154 - 216 microns, mean 186 £ 1
micron,

COLQUR: Dull black with brownish tinge.

EXOCHCRICN: Quite distinct, thick, very strongly adherent.

>

HORICHN: In reflected light the reticulation appears as pentagonal
or hexagonal cells bounded by very pronounced walls, (Fig. 98)
Cells deep set., In transmitted light, cells seen as being
deeply concave, nearly uniform, (Fig. 175) Cells lobulate,
with 3-4 lobes; cell walls broad, strongly elevated. (figs.

175-176)

Distinctive features are (1) adhesive exochorion, (2)
characteristic cellular reticulation with thick set walls
and lobulated cells. This is a tree hole species, reported
for the first time in the Frovince. Adults were collected
from Charleswood, Hanitoba where the principal trees were
oak and elm,

LARV AR Seme as in Carventer and La Casse 1955.



VEXANS (MEIGEN 1830)

SHAPE: Variable, being ovoid to spindle shaped with a distinct
taper at anterior end, (Fig. 88) great curvature on ven-
tral side, greatest diameter between anterior third and
middle, sometimes eggs appear symmetrical. (Figs. 88-90)

SIZE: Length: 630 - 745 microns, mean 705 £ L microns.
Dorsoventral diameter: 167 - 205 microns, mean 194 £ 2.

CCLOURS Shiny bronze,

EXOCHORICN: Thin transparent.

CHCRION: In reflected light, surface sculpturing distinct. (Fig. 99)
deticulation seen as longitudinal striations, composed of
axially linear polygonal to hexagonal cells, walls of which
are irregularly angular. In trensmitted light cells poly-
gonal to hexagonal in shape, often longer than wide; cell
walls chain like, appear to be formed of 2-3 bead like
rows. (Figs. 178; 179) Cell walls more prominant towards
anterior pole. There are distinet circular bossed areas
within the large polygonal cells. (Figs. 177-179)

REMARKS The distinctive features are (1) shiny bronze colour, (2)
distinct with axially linear cells bounded by chain like
walls, (3) fusiform shape.

LARVAE: Same as in Carpenter and La Casse 1955,



CHAPTER VII

TAXONCILIC KEY TO AZDINE EGGS OF MANITOBA

T

This key is only for the identification of eggs of Aedine

mosquitoes of Manitoba discussed in the preceding chapter.

1. Shape of egg fusiform, elliptical or columnar; venter only
slightly crescentic, the ventral surface is definitely not
strongly arched and lacks a ventral "hump™ ....eeeooeeoes (2)

Shape of egg generally obovate; triangular in outline, always
with venter distinctly arched or with characteristic ventral

Hhumpf!

oee-ooewoeooooooueoeoaeooeaoseoeaoeacoooooonoeoeeo (27)

D
°
g}

nggs generally spindle shaped, often with a distinct anterior

taper which is often nipple like

OO GCOCOLOGOO0OB00OOG00RCO DD (3)

el

Eggs lack characteristic anterior taper; generally the anterior
end is bluntly or vointedly rounded or knobbed, but not nipple

like

aeooooneoooaoooooaooeoeﬂsaeeoueoaoooonooooeoeoooeoeo (6)

3. Colour shiny bronze, never black, reticulation composed of axially
linear volygonal to hexagonal cells covering entire shell sur-
face; boundaries of cell walls often bead like, (Figs. 88-90;

99; 177“179) 9PL2POLOOOLONOROBO000CCOOCCOROIDPOVROODGBROBIOOOODOD VEOAINS



}-Pe

5.

£
Oe
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Colour not shiny bronze; lacking reticulation described above,
but 1f surface composed of axially linear cells, confined only

to anterior pole and not entire surface ...cececececocssoss (L)

Colour purplish black to bluish black; reticulation composed of
irregular polygons; cell walls highly irregular, resembling
irregular sigmoids; cell surface punctate. (Figs. 64-67;

150“’152> GOGOODODODOOOO00C0LTO0000G000LOOOGOD0OCCCCE O @jg‘I‘OHIaCUliS

Golour dull black, chorionic reticulation not as described

above,

GO0 O0LOEO000C0000CLROOOO0COO0L5000000060O0CBO0DOO0000OCOCOO (5)

Surface reticulation varying from anterior to median area; reticu-
lation abt anterior end composed of axially linear hexagonal cells
with prominent ceil walls; median cells of irregular polygons with
less distinct walls separating them. Eggs narrow and large, length
greater than 771 microns, mean 835 microns, (Figs. 13-15; 943 113-
117) eeucocsscscccossssacoccoanasasenssss (in Part)  cinereus

Surface reticulation constant over entire surface; lacking axially
linear cells at anterior pole; reticulation composed of irregularly
roundish polygons appearing as large and small craters. Regs
smeller than above, Length less than 771l microns, mean 676

microns., (Figs. 76-78; 164 and 165) csesavesccssseees SDENCErii

Eggs sausage-shaped or subfusiform; anterior end roundedly blunt,

often lacking a kncbbed anterior taper.

N
beDOGODOBOEDOBE OO (7}



Th

Eggs broadly fusiform, obovate or colummar; eggs occasionally

With kn@bbed aﬁteriOT ta@ero e 00 0CO0GCGCO0QYE 800 Q0RO OH GO (9)

7o Only the cells at the anterior pole distinct in reflected light
as axially linear hexagonal cells with distinct walls; median
area shiny in reflected light, irregular polygons with less
distinet walls. (Figs. 16-18; 94s 113-117) ... (in part) cinereus
Axially linear cells through entire surface; exochorion distinct;

sculpturing distinct in reflected light. (Fig. 96 and 97) .. (8)

8. Hggs narrow and smaller in size with mean length 763 microns,
range from 68l - 861 microns. (Figs. 37-39; 963 132-135)

. .
2600 CCOB0 500 0O0GOOCOOLCOTDE0OO0CIBOO0O00O0CCGC0O6009CODGOL OO fltChll

Eggs broader and considerably larger than above; mean length 936
microns; range 840 - 1040 microns. (Figs. 823 97; 168-171)

.
2 200000020 Q00G6SC0S5060GCaD0DG000O00G800C00G6BOCOO606HEODS 0000060 SbLlianS
P RN

9, Chorionic sculpturing distinct to faintly distinct as pentagonal
to hexagonal cells when viewed at 80 £ over a black surface in
refleCted light © 0 >0 O 0 &0 00T O E 00DV E S0 0000 G0 QOO0 000 S OO0 OO (lo)

Reticulation not distinctly visible, when viewed as above . (13)

10. Subfusiform in shape, often cigar shaped; blackish brown
3 s
:}_n colow -] O 6 ¢ 6 OO 6 00 O 6 e 05 060 D0 C O OO0 OGS O 00O O OL O N OO S O 0000 CCO \ l:!-

Fusiform in shape., Dull black with greyish tinge. ceseecee (12)
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11. Distinct large hexagonal to pentagonal cells, longer than wide;
thick tortucus raised walls; each cell subdivided into about
6-1) smaller cells with walls lower than main cell walls,
Zxochorion thin, non adhesive; Length: mean 720 microns,
range 630~758 microns, (Figs., 10-12 ; 109-112} ., canadensis

Cells considerably smaller than above, as long as wide; each

cell lobulated consisting of 3-4 lobes (Fig. 176) Exochorion
thick and adherent; Length: mean 68L, range 591-78) microns,

Iree hole species, (Figs. 85-87; 98; 175-176) soeo. triseriatus

12, HReticulation of characteristic rhomboidal to polygonal cells se-
parated by thick, distinct walls, BSurface of large cells, sub-
divided into smaller irregulsrly roundish to polygonal cells,
(Figse 34365 955 128-23L) ceceoccvoccsccssoscsocaoes EXCTUCLANS

1

Reticuletion of irregular pentagonal to hexagon al cells, often the
walls separating the contiguous subdivisions thinner. (Figs,

160"163:} 200 00¢06000000000C 000086600609 00C0O00O000C06COCOECH l"i'OaZ‘iuS

13, Pull black colour, chorion composed of group of cells similar to
subdivisions in A, excrucians., No orominent walls separating

)l)

" s {
érollps O-L Cejvlsa0@00“33005‘00”,090@0"eﬂﬂeﬂoﬂao‘ue@e”oo \l'Y

Shiny black to a dull black colour, cells not arranged as above

into a«df te pat © G0 CBOEOO0O00DO0D0CHOO00LSLOOOPLODE R (‘15)
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14, HNarrower egg with posterior end having a greater taper. UNorthern
species never soth of Churchill, Manitoba, (Figs, 2L~273 120~
122}, ceocscecsccscsoococoasscocaccscsssecossasssess GECHICUS
Broadly fusiform to obovate, posterior end gradually tapers,
o

Shape distinctly unlike above; species does occur south of

Churchill, Manitoba., (Figs., 1-~33; 100-103). ...... abserratbus

15, Hggs with a mean length less than 800 MiCTONS seeececccocss (16)

Eggs with a mean length greater than 800 mMicrons .eeseecscs (20)

16, Egss broadly fusiform, a very slight bulge on the dorssl surface
of the anterior third of egz often seen; reticulation consists
of polygonal cells bounded by faint angular lines; cell surface
lacks roundish craters of any sort. (Figs. 43-L5; 132 and 139)

G0 cscosscsecesssossasssssssossssassssesa (LN Dart)  hexodontus

=t

Eges elliptical with both ends bluntly rounded; if fusiform lacks

a bulge on dorsum of the anterior third. ceeeeeccceesesss (17)

17. 4 distinct pentagonal to hexagonal reticulation, especially when
viewed in a dark ground illuminstion (Fig. 107}, cells as long
as wide. Cells studded with saucer shaped craters, (Fig. 108)
cococcssescacosscsassncescccssccsosnscesscscscsscoses CAMEstTis
Absence of the above described reticulation in dark ground illumina-
tion, generally vatiern shows small illuminated areas around dark

patCheSa (FigSa 123; 126> 2600 00DCOL2IHNOBEEO0OFDEIS0S0D D {la}
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20,

21,

s smaller, less than 700 microns; elliptical, often may ap-—

)

pear bilaterslly symmetrical, Reticulation consists of roundish

creters of variable size, clearly defined wells wanting., (Figs.
N
30"33, 7}: 6 0606 0 €0 0CO000CO0O 000000 0OCG0OSOO008 0000 &S0 d-orsaa}-ls

Eggs larger, greater than 700 microns, elliptical to broadly

fusiform. Reticulation not composed of roundish craters. .. (19)

Elliptical in shape, both ends bluntly rounded.eggs generally lack
a knobbed anterior, egzs generally smaller, mean length 739 mi-
crons range 643-835 microns. (Figs. 55-57; 142 and 143)

e oo 0cecseasesscansossoccssesacssesesasssosensscnssosss imolicatus

Broadly fusiform; posterior end gradually tapers: anterior end
roundedly knobbed; eggs larger, mean length 785 microns, range

720-861 microns., (Figs. 58-60; L1LL and 1L5) eeeseeees inbrudens

Surface of chorion consists of a mixture of variably sized roundish
craters, distinct difference between the small and large craters,
(Figs. 52~54; 140 and 1LL1) secesscocceessosossoscascs iiDiger

Chorionic sculpturing of irregularly roundish polygons of approxi-
mately equal size, definitely no difference in cells and nc smal

and large craters 85 @DOVE. sesceoocsscsocsssssssssscsssssse (2L)

Chorionic pattern indistinet, faintly visible as roundish polygons
in transmitted light. (Figs. =63 104=106) cceceosccscccss DArii
Chorionic patitern distinet of irregularly roundish to polygonal cells

in transmitted 1ight. ccecccccsssssccccoscoscsoscsosscasonos (22)



22,

2lie

25,

N
(&)Y

Very large shiny black egg, mean length greater than 950
miCrOnSo O L e 5000 OTAOE 00000 G0 O0COO00S0L0060000C0O0ECENETD (23)
Generally not as large as above, mean length less than

950 miCTOnSo 6063000000000 006O0C0GO0000CeUC668CGOO0LOOOGLOOG (2A}

Reticulation of polygonal cells (Fig, 146) similar to sub-
divisions of 4, excrucians. Cells bounded by raised un-
broken ridges. (Figs. 61-63; 146-1L9) coceesoceses Nigrines

Reticulation of polygonal cells, no distinct walls separating

cells, Distinct narrow ridges seen connecting adjacent cells,

(Figse L6~51; 138-139) cececacccoonosss (in part) hexodontus

Eggs broadly fusiform often with anterior end roundedly

1 N

I{nobbedo @G0 0CC 0O CGC0 000000V C 0OV 6H 0O 00O G000 00O 00 00 000G O (25)
Tggs broadly fusiform with both ends bluntly rounded generally

lack a roundedly knobbed anteriore seesececescocccocosse (26)

Reticulation consists of small, irregular, angular polygons.
(Figse 19“23; 118 and 119) 00O 000GV OCOG0600C0000C00000000D Communis
Reticulation consists of small irregularly roundish polygons with

faint walls, (Figs. 28 and 293 123 ~ 125) ceeeceoeess diantaeus

Narrower egg, mean dorsoventrael diameter 260 microns, range

231 - 296 microns. Posterior end with a greater taper,

(Figse TO~T2) cooceooccosoocecsssasonsassscsssansasacss puaCtor
Broader egg, mean dorsoventral diameter 278 microns, range 270-

283 microns. FPosterior end more rounded than above. Figs,
<

68 and 69) © 00D EOOOOOLOOOOIODONOCOOOOLDOROOROPTDESO0HL ElonlES



27. Very broadly obovate, triangular in outline (Fig, 8L) dorsum
generally straight, strongly humped venter, mean diameter

368 microns, (Figs. 83=8L; 93; 172-17L) weee....0. Lrichurus

Bzgs not so broadly obovate or triangular in shape venter not

as humped as abOVE csscsccccssessessssoasscoscssasscse (28)

28, Venter arched, generally slightly pest middle (Fig. 405 92)
mean diameter 279 microns dorsal surface straight, more
often concave, posterior end tapers more. Glossy black.
(Figs. 4O~42; 923 136 and 137) ceececscsscsscssoes Llavescens

Venter not so distinectly arched, slight dorsal hump, greatest
diameter near centre; mean dilameter 245 microns; shiny black

colour. (Figs. 79-8L; 9Ll; 166 and 167) eceseseese sbicticus



TC AEDING EGGS (F MANITOBA USING PREPARSD SLIDES OF CHORION

i
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1b

\Z

Shape fusiform or elliptical
or columar. No ventral hump .

2a IZ

1

.Shape obovate, triangular
in outline. Venter "humped".

2b

Spindle shaped with
anterior tapered, often
nipple like.

3a la | 3b

i
Colour shiny bronze. Colour not
Reticulation axially shiny
linear over entire bronze.
surface; walls bead
like.
VEXANS

i
Anterior end bluntly (27)
or pointedly rounded or
knobbed, not nipple like.

6a : I6 6b

s _ 1
Sausage shaped. Anterior Broadly fusiform,
roundedly blunt, lacking obovate, columnar,
knobbed anterior. , occasionally knobbed

anterior.
Ta 7 7b
l 1

Only cells at anterior Axially linear cells

end axially linear. over entire surface,
Exochorion distinct.

LgCINEREUS ‘ .

i art v/
(in p \) R3)

4a . 4 4b jt
l | 8)
Colour purplish black to Colour dull black;
bluish black. Reticulation Reticulation
of irregular polygons; unlike other.

. walls irregular sigmoids.



(4b) A (6b) A (7b)
H .
{
8a 8 8b
5 ¥
5: . Sb Eggs smaller Eggs broader

and narrower.
mean length 763 A1,
Range: 681-861 .

and larger.-
mean length 936 u.
Range: 840-1040 m,

Anterior cells only
axially linear. Median
cells irregular polygons.

Smaller egg. Reticulation
uniform over entire surface,
composed of irregularly

CINFREDS roundish polygons.
(in part) SPENCERIT |}

Chorionic sculpturing distinct
when viewed in reflected light
against a black background.

Chorionic sculpturing not distinctly
visible when viewed in reflected
light against a black background.

10a 10

10b

H
Eggs sub-fusiform,
"cigar shaped".
Blackish brown tinie.

l1la 11

i
 Eggs fusiform.

Dull

black with greyish

tinge.

ilb

Distinct hexagonal to
polygonal cells, longer
than wide; each cell sub-
divided into 6-4 cells;
cells separated by thick

tortuous walls. Larger
egg, mean 720 a1,
‘ CANADENSIS |

I

Lacks distinct hexagonal
to polygonal cells; as long
as wide; cells lobulated
consisting of 3-4 lobes,
smaller egg, mean 684 a.
Tree hole species.

| TRISERIATUS | ‘o

(12)

¢8

(13) .




12a

(10b) ' (9Db)

2 12b

'y
Rhomboidal to polygonal
colls. Separated by thick
distinct walls. Surface
subdivided into smaller
roundish polygons.

| EXCRUCIANS |

13a

1
Irregular pentagonal

to hexagonal cells. Walls
separating continuwous sub-
divisions thinner

13 13b

{
Dull black. Reticulation

composed of group of cells
equivalent to subdivisions
of A. excrucilans; no

Shiny black H
to dull black;
cells not
arranged as

prominent wall separating group. the other.
l4a {14 14b
i L
Width of egg narrower Width broader, mean
mean 194 u; Posterior 280 j1; Posterior end
end tapers more; Northern with a gradual taper.
species, only North of Species occurs south
Churchill. of Churchill.
[ DECTICUS | | ABSERRATUS |
lga la 15b

Eggs small; meaﬂ length
less than 800 u.

(16)

Eggs large; mean

length greater than
800 u.
E (20

€8



?(ISa)

16a 16

16b

{
Broadly fusiform; slight bulge on
dorsal surface in anterior third
of egg; reticulation polygonal,
cells bounded by angular lines.
Lacks roundish craters.

HEXODONTUS
(in part)

17a

g
Elliptical. Both ends
bluntly rounded. If
fusiform lacks dorsal
bulge.

Distinct reticulation of hexagonal
to pentagonal cells when viewed in
dark ground illumination; cells
long as wide; cells studded with
saucer shaped craters.

| CAMPESTRIS | '

18a

17
117b

Absence of reticulation in
dark ground illumination.
Pattern shows as small
illuminated areas around
dark patches.

18

Small egg, less than 700 u; elliptical,
‘Reticulation of roundish craters.

| DORSALIS ||

]18b
Eggs larger, greater than 700 um.

Reticulations do not show roundish
craters.

A I NN

4]



19a

T (18b)

19 19b

{
Elliptical; both ends bluntly
rounded, absence of knobbed
anterior; eggs smaller than

other; mean 739 j, range
643-835 u.

{ IMPLICATUS |

20a

1

Broadly fusiform; posterior
with a greater taper, usually
with knobbed anterior; eggs
larger, mean 785 u, range
720-861 .

| INTRUDENS |

20b

v

Reticulation composed of a mixture
of variably sized roundish
craters. There is a distinct
difference in size of cells.

IMPIGER

21a

w]
Reticulation composed of
irregularly roundish polygons
of approximately equal size.
Absence of small and large
craters.

21 21b

¥

Pattern indistinct; faintly
visible roundish cells.

22a

Distinct pattern of
irregular roundish to
polygonal cells.

I 22 22b

|
Very large, shiny black
eggs. Mean length greater
than 950 u.

(23)

g
Not as large, mean
length less than 950 u.

g8

l 97\



23a 23

(22a)

23b

Polygonal cells, bounded
by raised unbroken
ridges.

{
Polygonal cells, no

distinct walls
separating cells,

24a

/gg. (22b)

24 24b

d

Broadly fusiform;
generally anterior

end roundedly

26a

1
Broadly fusiform;

anterior end
.lacks roundad

| NIGRIPES_T narrow ridges seen knobbed, knob.
- connecting adjacent
cells. .
M_ﬁr HEXODONTUS
(in part) A
25a 25  25b
| i
Small {irregular Small irregular
angular polygons. roundish polygons.
COMMUNIS | | DIANTAEUS |
26 26b
}

Width of egg narrower; mea
mean diameter 260 u. Post
end with a greater taper.

Width of egg greater
than other, mean
diameter 278 u.
Posterior end more
rounded. -

.| PIONIPS |

98



27a é7

27b

{

Very broadly obovate; triangular
in outline, dorsum generally '
straight, venter strongly humped.
meen dizmeter 388 a.

 { TRICHURUS |

28a

Eggs not so broadly
obovate or triangular;
Venter not as humped.

28 28b

|

Venter arched, slightly
past middle, dorsal surface
straight more often concave,
posterior end with distinct
taper; mean diameter 279 au;
colour glossy black.

| FLAVESCENS |

I

Venter not so distinctly
arched, slight dorsal
hump, greatest diameter
near centre, mean diasmeter
245 p; colour shiny black.

STICTICUS |

L8



CHAPTER VIII
DISCUSSICN

The increasingly widespread use of egg characters as an index
of specific differences in the genus 4nopheles gave & special inter-
est to the study of egg variation. It does seem incredible that the
egg stage should show such remarkable specific distinctions, since
we generally expect the specific characters to develop late in the
ontogenetic history of an individual. The egg shell, however, is a
character of the mother. Its structure and pattern depend on the
follicular cells in the ovary, which are responsible for the secre-
tion of the distinctive layers of the shell., Differences in the
chorionic pattern would therefore reflect differences in that part
of the ovary, and hence differences in the species, in the same way
that patterns of hairs or scales on the body of insects would vary
according to species. The present observations indicate that there
is a wide variation in the size and shape of the egg and pattern on
the choricn, and hence we could infer that the ovarian follicles of
aedine mosquitces vary widely in these respects.,

The descriptions and illustreaticons given in the present study

clearly indicate that the eggs of aedine mosguitoes bear characteris-



tics for differentiation into species,
From measurements of the whole egg it is seen that each spec—
ies has a typical mean, and range in length and width (dorsoventral
diameter}. However, as indicated in Table I the minimum and maximum
vary greatly from the mean for any one species. In most of the spec-
ies discussed, eggs were obtained from adults collected from more than
one location except for A, decticus and A. plonips where eggs were ob-
teained from a single female. Sufficilent eggs of A, stimulansg were not
obtained, and the measurements given therein are from Craig (1956). The
two 4. stimulens eggs that were measured conformed tc these dimensions.
Care should be taken in the interpretation of size and shape for diagnos—
tic purposes. Variation in the size is dependent upon locality, nubri-
tion of the perent, oviposition, and numerous other factors. Laboratory
studies on the effect of nutrition on egg formation would be helpful.,
Shape of the egg alds in the specific differentiation to a very
marked extent, OShape of eggs is distorted if eggs are infertile. The
ratio of the length to the dorsoventral diameter is beneficial in cer-
tain instances. HNarrower eggs have higher ratios and broader egg
lower retios. A. cinereus has a ratio of 4.2 to L., and A, trichurus
a ratio of 2,06, These could be easily separated from the other svecies
when studied solely on this basis. This ratioc has been calculated from
mean measurements and 1t could vary considerably when compared with single

eggs. However, this ratio is less subject to variation than mean dimensions



90

alene becazuse the varistion in length and dorsoventral diameter are
usually correlated.

For positive identification the finer detsil of the chorionic
sculpburing provides the best characteristics for geparation into
species. Figs. 100-179 indicate the wide variation in the chorionic
reticulation depending upon the species. These characters are best
observed in transmitted light using a phase contrast microscope.

In the present study in four species, namely A. cinereus,

A, communis, 4. dorsalis, and A. hexodontus, there was a significant
difference within each species, in relation to the size and, or,

shape of eggs. Two distinct types of A. cinereus eggs were observed,
one tyve with a tapered anterior pole and the other with a roundedly

P

blunt anterior pole., The former was also the larger egg. 4. dorsalis

and A. comnunis also showed two distinet sizes with a slight variation
in shepe as well. 4. hexodontus showed three distinctly different
sizes. Within each of these species the different sizes of eggs were

tatistically significant at the 5% level. However, there was no dif-
& 3

0

2 0

ference in the chorionic sculpturing among these different sizes of

eggs. A distinct geographical variation in the size of egg was seen

in A, hexodontus. In this species the eggs obtained from adults col-

lected at Baker Lake in the North West Territories, were considerably
larger (mean 1086 microns; range 951-1272 microns) than those collected

at Churchill where 2 sizes were observed with means 737 microns and 955
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il ferent

The samples of A. hexodontus obtained from Churchill and Baker
Lake are conspecific, but as size of eggs are significantly dif
subspeciation and these populations could be

The smaller A, comnunis eggs were

..;

microns.

it mey be an indication of
considered to be allopatric species,
obtained only from certain adults collected in the Sandilands forest
None of the adults obtained from Flin Flon or Churchill laid

Biometric studies on the relationship between geograpvhic

Reserve.

such eggs.
variation and size are needed before mean dimensions can have great

taxonomic significance,
An analysis of the specific characters indicates that eggs of

wamined in the present studies generally fall into categories

which correspond to the system of classification proposed by Zdwards
hree of them

species
(1932), vhich was based largely on characters of the female genitalia.
Of the four sub-genera of Aedes covered in this study,
The remaining twenty-four specles
The three species A. triseriatus,

have only a single species recorded.
belong to the sub-genus Ochlerotatus.
A, vexans and A. cinereus which belong to the sub-genera Finlaya, Aedi-

-
morphus and Aedes respectively, show a chorionic sculpturing which is
Eggs

quite distinct from each other and from those species in the sub-genus
In the sub-genus QOchlerotatus there is a variation among

in this species,

Group H

Of the species recorted herein and belonging to the sub-genus

B

Ochlerotatus.
~3

OcHerotatus, only one species belongs to group 4.

the groups. ve
are more distinctive and are more readily characterized
G, and H,

nigromaculis,

T

o

*

from the eggs of species belonging to the groups B,
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of Ochlerctatus may be separated on the basis of the sharply "humped!

venter of the egg. Grous B of Cchlerotatus consists of females which

are very much similar and are difficult to separate as adults. The
characters of eggs of species in this group indicate natural affini-
ties., For examcle, the similarity of adults of A, sbimulans and 4.
fitchii is reflected in similar eggs. It is of interest that A,
barri where the larvae are separable from A, excrucians primerily

by
A

he spine on each ventral valve of the siphon, has & distinct and

o

readily separable egg. Similarly in the case of A. excrucians

A, fitchii end A. stimulans, where adult females are only pocrly separ-

able on the shape of the tarsal claw, these species could be separated

readily by their distinct eggs. In general 4. barri and flavescens

have chorionic detail unlike the others of this group and this would
indicate that nelther species belongs in group B. A. canadensis, which

is placed in group & of Zdward's classification, has a chorionic rebicu~
lation quite unlike that of 4, campestris or A. dorsalis which also be-

long to this group. The latter two, however, are very closely related in
the chorionic sculpturing. The A. canadensis reticulation strongly resembles
that of A. excrucians and related species and would best fit into group B,
Hence by using esg characters in addition to larvel and adult characters,

species within the sub-genus Cchlerotatus could be more sulbtably grouped

than was previously done using adult characters only.
There is great similarity between larvae of 4. vexans and 4.

intrudens, as well as between A, sticticus and 4. flavescens. These could,



however, be separated by an examination of eggs which are quite

<&

distinet. Similerly, larvae of A, hexodontus and 4. punchor cannot

be separated using the key by Carpenter and La Casse (1955), However,
the egg cheracters of the two species are quite distinct,

The egg characters and the baxonomic key discussed herein are
adequate for the use of investigators and sanitarians in the identifi-
cation of eggs obtained in field collections or from the laboratory,
Also of taxonomic significance is the fact that phylogenetic relation-
ships within the genus can be more easily mapped using the egg charac-

ters illustrated and described herein,



1. Several workers have reported that eggs of mosquitoes possess
certain important characters for segregating them into smaller
categories. Most of the work done so far has been on the genus
Anopheles. A few isolated descriptions of Aedes eggs have been
reported, but they are not of a comparative neture. The worl
done by Craig (1956) has enabled the arrancement of aedine eggs
into groups of less then generic rank, His work deals chiefly

with the species collected from the U,S5. and Alaska.

2. Ecologists, physiologists, sanitarians, end other investigators
have been greatly handicapuoed by their inability to recognise
the Aedes species in the egg stage, the stage in which these
specles spend most of their lives. In order to obtain a rapid
and dependable means of recognizing aedine eggs and also to
elucidate systematic relationships, eggs of the Aedes species in
Manitoba have been examined to discover characters for specific

dif ferentiation,

3. With the development of newer methods for procurement and debailed

examination of aedine eggs it has been possible to ascerbain



characters suificient for specific separation. Iggs were ob=-
tained from (a) wild caught fenales, each of which oviposited
on separate pads of cheesecloth, (b} soil samples. Zggs were
positively identified to species by hatching the conditioned

eggs, and rearing to fourth instar larvae.

L. In the present studies, uhole eggs have been observed, measured
and illustrated by reflected light. A new technigue, for
photographing the chorionic patitern on the whole egg of a
few species, was used. [Iragments of cleared chorion have
been observed and photographed by using a phase contrast

microscope and transmitited light.

5. 1llustrations and descriptions of twenty-seven species of Aedes
recorded in lanitoba are vresented in this work. Xggs differ
among the species according to colour, size, shape and chorionic
pattern. The latter is of particular assistance in segregating
the species. & taxonomic key to the identification of Aedes

specles in Manitoba is presented.

6. Analysis of the specific characteristics indicates that eggs of

dedes fall into categories similar to the arrangement of grou

<D

o

S
in the phylogenetic system of classification of Edwards (1932).

His system is based largely on adult female characters. The egg



characteristics also appear to indicate certain phylogenebic
relationships of aedine mosquitoes, however, classification
by eggs indicates certain exceptions to the system of Edwards.
Species may be more sultably regrouped taking into considera~

vion adult, larval and egg characteristics.

7. In four species, namely 4, cinereus, A. comuunis, 4. dorsalis and

A. hexodontus, there was a significant differexe in relation to
different sizes and or shapes within each respective species,

This may be an indication of sub-speciation,

8. TFour species, 4. abserratus, 4. barri, 4. decticus and A, triseratus,

have not previously been reported from Manitoba,
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Figures 1 - 93,
Cutline drawings of dorsoventral aspect of
eggs of species of Aedes in Manitoba as seen
with a stereo-microscope and a Zelss drawing
apparatus. Anterior pole towards top of the
page. Uorsal aspect towards the left, All

species drawn to scale.



Figures 1 - 3 A, abserratus

Figures 4 - 6 A, barri

Figures 7 - 9 4. campestris






Figures 16 - 18

A, canadensis

A, cinereus

(Tapered anterior pole)
A. cinereus

(Rounded antericr pole)
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Figures 19 -~ 23 4, communis

Figures 2 - 27 A, decticus
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Figures 28

Figured 30

Figures 32

Figures 34

31

33

36

L,
£

A
e

diantzeus

dorgalis

dorsalis






Figures 37 - 39 A. fi

Figures L0 - L2 A, flavescens

Figures L3 - 45 - A, hexodontus

(From Churchill)






Figures 46 - 48 A, hexodontus

Figures L9 - 51 A, hexodontus
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A, impiger

[l Cdooned i vt

A, dmplicatus
— vt St S fheduh iy

A, intrudens






nigripes

nigromaculls

pionips






Figures 70 - 72 A, punctor

Figures 73 - 75 A. riparius

Figures 76 - 78 A, spencerii






Figwes 79 - 81
Figures 82 -
Figuresd3 - 8,

D Rats

Figures 85 - 87

Qg

Ho

sticticus

stimulans

trichurus

triseratus






Figures 88 - 90
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Figures 93

93

A
%

A, vexans

Latersl aspect of eggs of

three species of Aedes

in Manitoba.
A, sticticus
A, flavescens

A, trichurus






Figures 94 - 99  Photographs of whole egg showing

chorlonic sculpturing on surface.

Figure 94 A. clnereus
Figure 95 A, excrucians
Figure 96 A, Titchii
Fi\gure 97 A, stimulans
Figure 98 4. triseriatus

Figure 99 A, vexans
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Figs. 100 - 179 External chorionic detail of
Aedes eggs of Manitoba as
photographed through a phase

contrast microscope,



I1lumi- Hagni-
Fig Species Area of egg nation fication
(=)
100 A. abserratus Kedien dorsal, Bl 170
101 i i B 300
102 i " DL 800
103 " i DL 800
104 A, barri " BM 600
105 i n Bl 800
106 n n BM 1500
107 A. campestris i * 300
108 n i B 600
109 4. canadensis Anterior dorsal, Bi 300
110 1 it Bl 680
111 " Median dorsal, Bi1 1600
112 i " Bi 1600
113 A, cinereus Towards anterior
pole, Bl 600
11n n n BM 600
115 il Transition from
anterior to median, Bl 500
116 n Hedian dorsal, Bl 450
117 R Posterior dorsal, BM 450
118 A, comnunis Hedian dorsal, BY 550
119 n " Bl 1000






Illumi- HMagni-
Fig,. Species irea of egg nation  fication
(=x)
120 4. decticus Hedien dorsal * 400
121 ft 1 7OO
122 i R DL 1000
123 4. diantaeus ! 500
124 4 " BM 800
125 i " DL 1200
126 A, dorsalis i ® 500
127 i it B 1500
128 A, excrucains i 3 650
129 it i DL 800
130 i i Bi 800
131 n 1 DL 1000
132 A, fitchii HMedian ventral * 500
133 1t 1t DL 300
134 1 1 Y 4500
135 ! " DL 800
136 4. flavescens Fedian dorsal #* 500
137 " " DL 900
138 A, hexodontus it Bl 800
139 u i Bi 900






Ilu- Magni-
Fig Species irea of egg mination  fication
140 4, impiger median dorsal BM 1000
141 i 1" B 2000
142 A, implicatus " * 100
143 it i BiL 900
14 A, intrudens " * 500
145 H R B 700
146 A, nigrioves " DL 500
147 i i * 400
148 i f BM 850
1L9 n " 1000
150 A, nigromaculls t DL LOO
151 H i BM LOO
152 it ] 3¢ 100
153 A. pionips i & 800
154 " i BY 700
155 i it B 1L0O
156 L " DL 750
157 4. punctor R * 500
158 1l 1 B 700
159 s i B 1300
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i1lu- Magni-—-

Fig. Species Area of egg mination fi:e;’cion
160 A, riparius Hedian dorsal * 300
161 it i B L50
162 i i B 1200
163 n i DL 600
164 A. spencerii " Bl 700
]_65 t i By 1300
166 4, sticticus u B 630
167 ft L BM 1200
168 A, stimulans " * 400
]_69 1 i 100
170 R i BM 300
171 t " DL 800
172 A, brichuros " & 400
173 n u BM 600
l’;]Z{_ H it Bl 1 200
175 A, btriseriatus HMedian ventral DL 600
176 H u BY 600
177 4. vexans Anterior dorsal *® L00
1‘78 1 1 LL o0
179 1 f BH 700
o

B Bright Hedium
DL Dark Low

%  Dark ground illumination effect. (see text p. 30)
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Figure 180, Lar collecting cage 20" x 104

{24

fiel

@

o
&

x 7" with guinea pig inside,

Figure 181, Small mosocuito cages 6" x 1" x 1
placed on moist cheesecloth in the
laboratory. Cotton swabs soaked in

clover honey are placed on the cage,
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vlindrical cages each containing a

single female,

Figure 183. Six single female cages ranoved to show

separate egg pads.






Figure 184, fenoving soll from edge of pool for

Figure 185. ZHgg separating screens.

K3

Figure 186, Apparatus required for separating and sort-

ing eggs from soll samples.

(A) Separating screens.

(B) Transfer screens,

(C) Percolation funmel contalning saturated
salt solution. Funnel shows dense
maberial at bot tom.aﬂa less dense
material with eggs floating on sur-

face,

(D) Binocular microscope used for sorting
eggs.
Figure 187. Hggs stores on moist filter peper in petrd

dishes.






Fipgure

tap of Hanitoba indicating

{a) Gres
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{(c) ¥n

{3d) Turtle lountain Forest
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Riding H¥ountain

Flin Flon,

Churchill,

Forest

188

collecting sites,

Sandilands Forest Reserve,

iteshell Forest Heserve,

Reserve,

Reserve,

Duck Mountain Forest Reserve.

Porcupine Hountain Forest Reserve,

Baker Lake in the North West Territories, 600 miles North

of CUhurchill is not shown,

(Map reproduced from the Beonomic
Ltlas of Manitoba.)
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DISTRIBUTION (OF EGG 3IZE IN THREE POPULATIONS

Zggs with rounded anterior end.

VYean 766 microns; range 69l - 797 microns.

.

,-\\v‘.“,.
.

VT

l Zggs with tapered anterior end.

.

Mean 835 microns; range 77l -~ 925 microns.



FREQUENCY

695

758 835

LENGTH IN MICRONS

925

14k
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G SLlzE IN TWO POPULA

OF AEDES COMIUNIS

From Sandilands Forest Heserve only.

HMean length: 804 microns; range 732 -

835 microns,

Broadly fusiform egg from Sandilands Forest

ne

serve, Flin Flon and Churchill,

Hean length: 940 microns; range 822 -

989 microns.



FREQUENCY

28

24

20 .

16 J

732

809

LENGTH IN MICRONS

989

146



STRIBUTION OF EGG

or

fEggs obtalned from a soil sample taken near
the Winnipeg Alrport.

Hean 606 microns; range 553 - 643 microns,

Eggs obtained from wild caught females from

D0
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ISTRIBULTION OF EGG SIZE IN THRED POPULATIONS

o ATRTNTRG LTLYYYTIYOVRIITY T
OF AEDES HEACDONTUS

From Churchill, Manitoba.,

lMean 737 microns; range 668 - 822 microns.

From Churchill, Manitoba.

Mean 955 microns; range 822 - 1015 microns,

From Beaker Lake, North West Territories.

lean 1086 microns; range 951 - 1272 microns.
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abserratus
cinereus
decticus
diantaeus
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nigrives
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punctor
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¢ Black legged species complex in the

Churchill region,



