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ABSTRACT

In WinniPeSr the developmentaL sites of pest

mosquito larvae are local-ized and in close proximity

to potential- hosts. This discovery motivated a study of the

distribution and abundance of both l-arval- and adul-t

mosquitoes at Pinawa, Manitoba. If pest mosquito devel-

opmental sites were found to be localized and predictablet

source red.uction of pest rnosquitoesr the control method being

developed in WinniPegr might be applicable.

At Pinawa, the density of mosquito larvae

generall-y increased with increases in the amount of veget-

ative cover. During the L97t season al-most all mosquito

production took place in the early spring and was the greatest

per unit area in the most densely vegetated areas. Certaj-n

species of mosquito l-arvae were associated with areas of

particular degrees of vegetative cover,

Studies of adul-t mosquitoes revealed that as

the amount of vegetative cover increased, the numbers of mosq-

uitoes captured in COr-baited traps also increased.

Some mosquito species were associated with open areas

and others with wooded habitats. Col-Iecting mosquitoes

as they attempted to feed on man in a recreational area

of Pinawa showed that pest mosquito abundance was great-

est in the early spring when Aedes abserratusr Ae9es

intrudens, AedeS communi-S, and Aedes punctor were most



abund.ant. Aedes implicatus comprised large proportions

of spring mosquito larvae populations in al-most al-l areas

examined but it was not taken attempting to feed on man

during t9?L,
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chaÌrter I

INTRODUCTION

(i) Motivation for the investigation

In a stud.y of the ecology of mosquito larvae

in the Winnipeg arear Dixon (t969) found that the

developmental sites of pest mosquito larvae are localized

and in close proxinity to the source of a blood meal" In

most cases this blood source is a concentration of

, domestic animals. Horsfall (t942), when studing the

biology and control of a rice field mosquito' found that

field.s over which livestock had grazed are outstandingly

high in larval abundance, whereas those over whieh

Iivestock had not been grazed have few or no larvae

present.

Knowing that the developmental sites of pest

mosquitoes are found in association with potential host

animalsr Inosquito control operations may direct their

effort at these areas rather than search over large

areas where mosquito larvae may be rare or absent. In

additionr such localized mosquito production provides

a case against widespread application of insecticj,des

that merely contribute to pollution of the environment.

If such localized mosquito production also

occurs in non-agricultura]-, woodland areas¡ âild the



location of larval mosquito developmental sites is

predictable, a strategy of mosquito control simil-ar to

that described above could be adopted. In such woodland

areas, where the economy may be based on logging¡

mining and hydro-electricity generation rather than on

cereal crop and fivestock¡ much less is known about the

d.istribution of potential- host animals. Therefore' some

other measurable environmental variable must be used to

systematically study the distribution and abundance of

mosquito l-arvae,

Shemanchuk (t959), when studying rnosquito

production in irrigated areas of southern ALbertar compared

mosquito productivity on the basis of farming practices¡

which varied in the efficieney of drainage systems and

in the length of time since the practice of irrigation

was initiated,
Happold (t.965a), in a study of the ecology

of woodland mosquitoes in central Alberta¡ compared the

prod.uctivity of mosquito larvae developmental sites

differing in position, permanence, and the amount of

shading by plants.

In the present studyr l-ittle is lmown about

potential mosquito host distribution, although large

differences in the arnount and type of vegetative cover

exist among different areas. It was proposed that the

abundance of mosquito larvae be compared among such

areas. If consistently high mosquito larvae abundance
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was found to be associated with areas of particular

vegetative cover and type¡ the control of nosquito

Larvae would become feasibl-e where it was previously

thought impractical due to assumed uniformr widespread

: mosquito production. '

In addition to a knowledge of mosquito larvae

distríbution and abundance, information concerning the

distribution and abundance of adult mosquitoes is also

useful in planning mosquito control measures. If adult

rnosquitoes are found to be more abundant in certain areas

with a particular type and amount of vegetative coverr cont-

rol directed at such sites wí11- be more effective than

I control which is widespread and which may be applied to

areas where adult mosquito densities are low.

Identification of the pest mosquito species

of utmost importance. ihowing the distribution and abund-

ance of the larvae and adults of the pest mosqu5-to

species, control- measures may be restricted to theset
i thereby neglecting other species which may be very

abundant but of no importance as a pest.

(ii) Objectives of the investigation

The aims of the studY were t

i) to compare the abundance of larval

and ad.ul-t mosquitoes in areas differing in the amount

and type of vegetative cover and to determine if

associations exist between particular mosquito species

and certain areasr
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ii) to determine which species are

the most important as pest mosquitoes within recreational

areas of the town of Pinawar Manitoba.



Chaoter II

DESCRIPTION OF THE STUDY AREA

For the most partr information presented in

this description was taken from Weir (1960), although

some observations were made during the time in which the

inv tigation was in Progressr

The stud,y was caruied out in a woodland region

of south-eastern Manitoba which lies on the south-western

edge of the pre-cambrian shield (Fig. 1). The area is

situated in a narrow band of mixed deciduous and

coniferous wood.s bordered on the north by the boreal

forest and to the east by wooded grassland. Forty percent

of the area is covered by bogs and lakes.

Within the study arear the Whiteshe]] Nuclear

Research Establishment comprises ahnost the total

economy although in surrounding areas it is based on

logging¡ hydro-electricity generation and livestock

produc t j-on.

Although livestock are not found within the

study area' a variety of other animals may serve as

potential mosquito hosts. Waterfowl and upland game

birds such as the sharp-tailed grouse (Pedioecetes

phasianell-us ) I spruc e grouse (canachite_s canadensis )

and. ruffed grouse (Bonasa umbell-gs) occur in rel-atively
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light densities throughout the study area whereas the moose

(AtceE americana andersoni), black bear (Euarctos americanug)

and white-tailed. d.eer (0docoil-eus virginianus) are found

in relatively high density. 0ther potential host animals

occuring in the study area are the beaver (Castor ggraden-

sis), muskrat (0ndatra zibethica), fisher (lviartes pennanti),

lynx (f,ynx calrade4sis), bobcat (i,ynx lufu.s,)r coyote (Canis

latrans) and numerous species of smal-l mammals and birds.

0n 2l+ June, Lg?I, mosquitoes (probably Aedes v.exans)

were observed attempting to feed on the cottontail

rabbit ( Sylvilagus fl-oridanus ) .

Weather conditions are characterized by a large

annual- range of temperature with the average (based on

the 30 year period. L92L-ry5a) in June being 6o0 F' July

660 F and January - 5o F. Average precipitation (based on

the 30 year period L92t-L950) is 2l inches, with that of

May, June and July being ? inches and snowfall being

an average of 50 j-nches.

Within the study area, mosquito abatement

operations are limited to the town of Pinawar where

insecticide fogging is used in an attempt to control

ad.ult mosquitoes. During the spring and summer of t97L,

those areas producing mosquito larvae within the town

itself were larvicided for the first time.
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Chapter IIï

MANITOBA MOSQUITOES ANÐ A SYNOPSIS OF THEIR BIOLOG]ES

Forty-five species of mosquitoes' distributed

among six genera, have been recorded form Manitoba

(faU1e I). Thirty-one of these species were found to

occur within the study area' Agdes trivittatus and

Cul-iseta rninnesotae were recorded fqr the first tirne

in Manitoba.

The life cycle of mosquitoesr involving a

complete metamorphosis, is represented by four distinct

stages, ie¡ from the egg hatches a larvar which transforms

into a pupa from which the winged. adult later €ft€r$€sr

The larvae and pupae of aII speci-es are aquatic, being

found in standing and slowly moving water.

Depending on the overwintering stager three

types of mosquito life cycles are reeognized in Manitoba.

Mosquitoes of the genus Anopheles¡ Culeë and Culiseta

overwinter as adults. Ïnseminated females hiberinate in

dark protected places such as caves and hollow treesr

emerging in the early spring to feed and deposit eggs.

There may be more than one generation per year.

The genus Mansonia and Wyeomyia overwinter in

the larval stage, Devel-opment resumes as a response to

increases in daylength and temperature in Wyeomyia

smithii at least, and, adults appear in late spring to
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Table I

Llst of nosqultoes recorded from Itlanltoba

Aed es abserratus 1"4
aurlfer 6
barrl ln
campestrls 6
canadensls 6*
cataphylla 5
clnereus 6*
communls 6*
dectlcus 1
dlantaeus 2*
dorsalls 6*
excruclans 6*
fltchl1 6*
flavescens 6*
hexodontus 2
lmplger 2
lnpllcatus 7x
lntrud ens $x
nlgrlpes 6
nlgromaculus 6
plonlps $x
puncüor $x
rlparlus 6x
snãncerl L 6*
sLtctlcus 6x
$tlmulans 6x
trlchurus 6*
trlserlatus 1 ,,trlvlttatus X'*"
vexanÍr $x

Anopheles earlel 4r+
punctlpennls 6
walkerl 6*

Cu1ex aplcalls 6
plplens 6
restuans 6*
tarsalls 6*
terrltans 3r+

Cullseta alasÌ<aensls 6
lmpatlens 6
lnornata 6*
rnor$ltans 6* h
nlnnesotae Xlt"

Ivlansonla perüurt¡ans 6*

llyeomyla snlthll 6x

e s,rurce of record: 1, Brust and Kalpa8e (t96?); 2, Freeman

(t952); 3, I'Ict,lntock (f 944); 4, Mcl,lntock and Rempel (t963),

5, stone et ar. (t965) t 6, Twlnn (L949) t vuckeroth (t95tt.a).
b = t"r, recrlrd

* = specles fOund tO Occur at Plnalla, ManltoLra
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early summer. -l{e!-soniê perturbans oviposits on the

water surface of marshes and. Wyeomyia smithii d.eposits

eggs within the leaf of the pitcher pJ-ant, Sarracenia

purpurea, The bionomics of this species has been studied

by Evans (197L),

In terms of numbers and human annoyancer mosq-

uitoes of the genus Aedes are the most important in

Manitoba. Overwintering occurs in the egg stage. These

eggs, deposited during the spring and summer on moist

d.ebris above the water line in drying pools of water,

hatch when flooded by melting snow and spring and

sunmer rains.

Aedes mosquitoes exhibit two general bionomic

patterns. One group of species has but a single generation

per year (univoltine) while another smaller group may

have a number of generations per year (nultivoltine)
(fable II). Aedes campestris, {edgg canadensiç, Aeclgg

ci-nereus and Aedes spenceriir generally regarded uni-

vo]tiner are partly multivoltine (Brust, 1968),

Both univoltine and multivoltine Aedes emerge

in the spring, mate, feed and oviposít. Eggs laid by

unj-voltine species enter an obligatory diapaüsê¡ not

hatching until the following spring despite repeated

inundation during the spring and summer months. Eggs

laid by multivoltine species hatch after inundationt

with the result that a brood of nosquitoes may develop

in pools formed after each summer fâirio

Oviposition behaviour controls the distribution
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Table II

Bionomic classification of Aedes mosquitoes

Univoltine speci.es

Aedes abseratus A.edes di,antaeus Aedes nigripes

Aed.es aurifer Âedes excrucians Aedes pionips

Aedes barri Aedes fitchii Âedes punctor

I A"d.u= canadensis Aed.es flavescens Aed.es riparius /

Aedes cataphylla Aedes hexodontus Âedes spencerii

Aedes cinereus Aedes impiger Aedes sticticus
r Aedes communis Aedes implicatus .A'edes stimulans

r Aedes decticus .A.edes intrudens Âedes trichurus

Multivoltine species

Aedes campestris Aedes nigromaculus Aedes trivittatus
Aedes dorsalis Aedes triseriatus Aedes vexans



of mosquito larvae. It
of factors, Good sites

LT

be influenced by a number

oviposition by Aedes mosquit-

may

for
oes are the moist margins of pools that are exposed as

the water table falls. Other factors favourable to

ovipositing Aedes females are a substrate of plant

detritus and protection from wind and direct sunlight
(Horsfall, L963),
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Chapter IV

HABITAT CLASSIFICATION FOR LARVAE OF AEDES MOSQUITOES

Mosquito l-arvae are found in temporary, semi-

permanent, and. permanent bodies of standing water.

Temporary pools contain water for periods usual-l-y not

exceeding three weeks; semi-permanent pools contain water

almost all spring and summer¡ and permanent pools contain

water during the entire year.

The hords of pest mosquitoes appearing throughout

the Canadian prairie and woodland during late May and

June belong to the genus Aedes (Rempel, L953). The

larvae are found only in temporary and semi-permanent

pools resul-ting from snow rnelt and. rain (Happold, I965a).

This study is concerned with the distribution of abundance

of these species in different habitats.

Although many mosquito habitat elassifications

have been describedr few have been devised to serve

as a basis for studying the relative abundance of Aedes

mosquitoes in a woodland teruain. fn the present study¡ the

system of habitat classification is based on the dominant

plant present. Associated with the varj-ous changes in

plant dominance are changes ín the type (temporary or

semi-permanent), number, size and shape of pools; changes

in the physieal structure of the plant community¡ and the

degree of shading by plants.
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Five easily recognized¡ distinct habitat types

are defined. Each successive habitat type shows an

increase in the amount of vegetative cover. Vegetative

cover shelters mosquitoes from excess light¡ dryness and

wind thus providing a situation favourabl-e to oviposition

by Aedes mosquitoes (Horsfall, L963).

When describing pools in each habitat typet

those termed. small range in size from t - 5 square meters

in surface area, medium sized pools from 6 25 square

meters and extensive pools incl-ude those greater than

25 square meters in surface area.

The five habitat tYPes are t

1. Disturbed habitat¡

Abandoned farmerrs fiel-ds, clearings for hydro-

electricity transrnission linesr surveyer's line cutst

roadside ditches and other open, treeleSS areaS resulting

form man's disturbance or fire are exanples of the dist-

urbed habitat type. Such sites are uncommon in the study

area except in the land surrounding and within the

Whiteshell- Nuclear Research Establishment and the town of

Pinawa.

As a result of vehicul-ar traff ic r fire or soil

rernoval, the topography of the disturbed habitat is in

many cases irregular, with pools usuall-y abundant and rang-

ing in size from J-ong narrow tire ruts (Fig. 2) to larger

areas where topsoil has been removed or where ditches have

been constructed (Fig. 3),
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Spring poolsr flooded by melting snow' are

l-íned with d.ecaying grass and weeds from the preceeding

summer's growth. Due to the openess, spring sun and wind

may rapidly dry the more shall-ow pools which in many cases

will kill developing larvae. With the removal- of topsoil

and subsequent exposure of non-porous clayr pools may

be flooded by spring and summer rains and produce a

brood of multivoltine Aedes mosquitoes. The porous topsoil

in other habitat types quickly absorbs }arge amounts of

rain, allowing no pools to form.

In the summer, the disturbed habitat exhibits

a growth of herbaceous plants which may reach as much as

one meter in height. Those sites where water persists for

Ionger periodsr âs for example ditches and borrow pitst

usually have some emergent vegetation (Fig. 4) whereas

those sites where pools dry rapidly have only a growth of

grasses and weeds (Fig. 5),

2. Early regeneration habitat¡

The occurrence of tree growth in a disturbed

habitat gives rise to the early regeneration habitat.

Smatl tracts of this habitat type were found scattered

throught the area. Pools are not abundantr but where they

oecur they consist of shallow to deep grass lined

depressions of various sizes (Fig. 6),

In summer, the early regeneration habitat is

characterized by open areas of tall grass reaching one

meter in height with scattered shrub growth islands

consisting of willow (satix sp. ), birch (getula sP. ),
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alder (Alnus sp. ), poplar (Populus sp') and dogwood

(cq¡qug sp. ) (Fig. ?), The presence of these trees

affords shade and wind protection to some areas which wilL

flood the following spring.

3, Pop1ar-ash habitatr

The poplar-ash habitat type has greater

vegetative cover than the early regeneration habitat.

Poplar habitats may consist of young stands of aspen

(Populus sp. ) r usualLy not more than I meters in heightr or

of more mature stands where trees may be over 1J meters

high. Ash habitats resenble the young poplar habitat in
the amount of shade at the ground. Within the study

area, poplar and ash habitats are abundant and widely

distributed although not all contain pools suitable for the

development of Aedes mosquitoes. When pools do occurr they

range in size from small to extensive and are Lined with

d.ecaying grasses and leaves (Figs. Br 9 & 10).

ïn foliage¡ the young poplar habitat is character-

ized by a dense growth of poplar (Populus sp. ) al"though

will-ow (satix sp. ) and alder ({tnus sp.) may also be

present. The canopy cover provides moderate shade allow-

ing a thick herbaceous growth at the ground (Fig. 11).

Mature poplar habitats exhibit.reduced canopy cover and

tree density which permits a better developed shrub and herb-

aceous layer (Fig. t2). The ash habitat is characterized by

a density of ash trees (Fraxinus sp, ) simiLar to the mature

poplar habitat. A dense canopy cover allows only a sparse
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shrub growth although grasses may reach as much as ,5

meter in height (Fig. Li),

4. Black spruce habitat¡

The black spruce habitat results from

the fílling and growing of l-akes and so the water

table is high. Although abundant and extensive in dist-

ribution within the study arear few black spruce stands

contain pools suitable for the development of Aedes

mosquitoes. The vegetation of the black spruce habitat

consists of a continuous mat of sphagnum mosses (Sphagnug

sp. ) on which grows the dominant treer the black spruce

(Picea $ariana) (Fig. 14).

Pools, when foundr ârê small to medium sizedt

moss lined depressiolls¡ which in some cases may have a

sparse lining of grass. Due to the heavy shade afforded

by the densely growing black spruce, and the high water

table¡ Som€ pools may contain water all Summer. Where

pools do not contaj-n water alJ summer, the moss lining

remains very moist.

Since coniferous trees do not shed their

foliage, shading is rel-atively constant throughout the

spring and summer.

5, Mixed wood habitat t

Mixed wood habitats are found in low lying

areas which are subject to extensive flooding each

spring during the snow mett. Such sites are not abundant
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yet are widely distributed in the study area. Many

pools form in deep extensive depressions lined with

d.ecaying grass and. l-eaves (Fig. 15).

Many tree types are foundr including poplar

(Popul-us sp.)r ash (Fraxinus sp.), birch (getula sP.),

black spruce (Picea mariana), white spruce (picea gl-auca),

and balsum fir (RUies balsamea) in light to heavy density.

The shrub growth, heavy in lightly treed areas and Ìighter
in densely treed areas (¡'iS, t6), consists of wi1low

(satix sp. ), alder (Al-nus sp. ), birch (netutA sp. ),
d.ogwood (Cornus sp.) and. poplar (Populus sp.).
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Chatrter V

STUDIES OF THE ABUNDANCE AND DISTRIBUTION OF MOSQU]TO

LARVAE POPULATIONS

Populations of moscluito larvae were quantitat-

ively and qualitatively sampled during the spring and

summer of L97t in order to ¡

i) follow seasonal changes in the number and sj-ze

of pools occupied by mosquito l-arvae populations

in each of the five habitat types

ii) follow seasonal changes in the relative density

and. species compositon of mosquito larvae

populations occuring in each of the five habitat

types

iii) compare the relative density of mosquito larvae

in different habitat types

iv) compare the reLative production of mosquito

]arvae in each of the five habitat types

v) determine if associations exist between particular

mosquito species and certain habitat types

(i) Introduction

The density or number of animals in a population

may be measured in two ways (Andrewartha, t96t). Whereas

computing absolute density would involve counting or
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estimating all the mosquito farvae in a poolr a measure

of relative density would estimate by what ratio the

numbers of }arvae in one pool exceed those in another¡

without lmowing the actual number of larvae in either

pool,

One object of this study is to determine if

differences exist in the retative density of mosquito

Iarvae taken in samples from pools in different habitat

types. fn this respect, mosquito larvae population

density was compared between areas differing in the amount

and type of vegetative cover, and all pools sampled

within one area contribute to the assessment of population

density for that area¡

An important aspect of sampling is that

regardless of the area to be sampledr sampling intensity

shoul-d remain constant, In the present study, an attempt

was mad.e to maintain a constant sampling intensity by

having the number of samples taken be proportional to the

area sampled. Where pools were extensiver a standard area

within the pools was sampled"

(ii) Methods

Sampling was carried out in and around both

the Whiteshell Nucl-ear Research Establishment and the

town of Pinawa (Fig. 1). Sites chosen for sampling were

classed as disturbed¡ early regenerationr poplar-ash¡

bl-ack spruce or mixed wood habitats, In sanplingr the

length and width of each pool was measured in meters,
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One 400 cc sample of water was taken from each square meter

of water surface area using a standard white enamel dipper.

Areas of a pool unsuitable for larvae were not sampled.

Hence the area to be sampled or 'effective breeding surface

arear was determined by subtracting unsuitabl-e pool surface

area from total pool surface area, Where the effective

breeding surface area was some whol-e number plus a fractionr

the number of samples taken was proportional to the next

highest whol-e number value of the effective breeding

surface area, Where pools had an effective breeding

surface area of greater than 25 square meters¡ orlê or

more 25 square meter areas or quadrats were sampled

within such pools.

The number of larvae and pupae in each dipper

sample was counted and the individual counts from an

entire pool were recorded along with pool length and wi-dtht

surface area, effective breeding surface area¡ water pH

and. temperature in d.egrees centigrade (Appendix A). For

each site and attempt was made to obtain one-hundred or

more dipper counts.

From eaeh pool cor¡taining larvae, ten larr¡ae

were identified (Appendix B). An attempt was made to

sample enough pools so as that one-hundred larvae could

be identified from each site visited.
Twenty-one sitesr the l-ocation,s of which are

shown in Figures I7 and 1Br were sampled between 2) ApriL

and 25 Mty, L97L. all sites with previously sarnpled pools
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stilL containing water were-again sampled between Jl May

and 9 June, L971 and again on 2l June and 4 August, t97L.

Thus all sites were visted and when possible sampled four

times throughout the spring and summer of L97t. Due to

availability and. relative abundance¡ the number of sites

sampled in each habitat type varied as follows r disturbed

habitat (? sites), early regeneration (2 sites) ' poplar-

ash (+ sites), black spruce (3 sites) and mixed wood

habitats (5 sites). Sites sampled in and around the

tov'¡n of Pinawa having relatively dense populations of

mosquito larvae were larvicided with the insecticide Abate.

The frequency of values for the number of l-arvae

per dip from each site on every sampling date is presented

in Appendix C. From these frequency tablesr statistical
summaries of the frequency distribution for each site on

every date sampled. have been caLculated (Appendix D)'

These summaries give the sanpJ-e size¡ number of samples

taken per site and the ranger meanr ilodê and variance

of all" dipper counts. In addition, the species of mosquito

larvae and their proportion of atl larvae identified is
presented for every date each site was sampJ-ed (Appendix E).
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A. SeasonalReduction in the Size and Number of Pools

InhaLited-Þy Mosqui-to Larvae Populations during the

Spring and Summer of 1971

In computing the seasonal- reduction in pool

size and number, the total number and areas of effective

breed.ing surface of aII pools sampled in each habitat

type was determined for the initial sampling vj-sit.

Reduction is expressed as the percentage decrease from the

initia] size and number for subsequent sampling visits

2, J and 4 (taule III).
Examination of Table III reveals that in each

habitat type both pool size and number decreases with

each successive sampling visit' Early regenerationr black

spruce and mixed wood habitat types exhibit the largest

initial reduction in pool size, with 91r 9l and 83%

reductions, respectively. Disturbed and poplar-ash

habitats show a smaller initíal reduction in pool size

although the disturbed habitat type shows the largest

initial reduction in pool number of all habitat types.

A1I previously sampled pools in the poplar-ashr bl-ack

spruce and mixed wood habitats were dry by the third

sampling visit in late June. One pool in the disturbed

habitat type stil-l contained water on the sampling visit
(Appendix A, Table Vr pool 1) and three pooJ-s in the

early regeneration habitat type contained water on the

third visit (Appendix Ar Table XXIII' pools 6, B & 9).

In spite of the fact that a1l sites were not
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visited between 2l June ànd 4 August, a weekly vist to one

site of each habitat type (site 7 disturbed habitat¡

site B - poplar habitat; site 9 bl-ack spruce habitati

site 10 early regeneration habitat; site 11 mixed

wood habitat) between 1 June and 12 August showed that despite

a total rainfalL of 3,86 inches dur:ing June and 2,02 inches

during JuIy (Appendix F¡ Tables VI and VII) no pools in

each of these sites became reflooded after the initial
drying. It is believed that this lack of reflooding

occurred in all sites with the exception of one disturbed

habitat site where a single pool was found reflooded on the

, tast sampling visit (Appendix Ar Tables IV and V, pool).

i fn sumnârlr all pools sampled in the five habitat

I types shov¡ed a seasonal reduction in size ánd number.

r Pop]ar-ash, black spruce and mixed wood habitats were al-most

ì totally dry by the first week in June and completely dry

the last week in June. Small percentages of the

; original size and number of pooÌs persisted in the

disturbed habitat type until the first week in August

and in the early regeneration habitat type until the Last

week in June.

Seasonal changes in the size and number of pools

depend on a multiplicity of interacting factors. Total

snowfallr Snow drifting'and the amount of snow sublímation

during the winter determines the amount of water available

for pool fonmation in the spring. The initial amount of

water plus seasonal amounts and periodicity of spring

and summer rainfall, wind velocityr humidity and insolation
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all contribute to the seasorlal pattern of change in

pool number and size. The number and complexity of these

interacting factors makes generalizations on the basis

of the Lg?t pattern of reduction in pool size and number

untenable. In short, onl-y further research will satisfy

this unanswered ouestion.
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B. Seasonal Changes in the Relative Density and Spec-Lee

Composition of Mosquito Larvae Popul-ations in Diüeren'U

Habitat Types duri.ng the Spring and Summer of 1971

Tabte IV presents the mean and variance of all

dipper counts from each of the five habitat types for

each one of four sampling visits. With the excepti-on of the

disturbed and black spruce habitat types' both the mean

number of larvae per dip and the variance of these counts

decreases with each successive sampling visit. With

respect to the disturbed and black spruce habitat typesr the

Iast sampling visit on whích pools stilL contained water

showed an increase in the mean and variance of dipper

counts.

When last visited¡ the disturbed habitat type

had two sites with pools still containing water (Appendix

D, Table fV, sites I and 19). Increased l-arval- density

occurred. in only one pool at site 3 (Appendix Ar Table Vt

pool 1) and consisted of Aedes vexans larvae onJ-y

(Appendix Br Table IV, pool 1). The last sampling visit
to bl-ack spruce habitat sites was made between L and 2

June when aII sites shorryed an increase in population

density as compared to the first sampling visit (Appendix

D, Tables X and XI)" This j-ncrease in popuJ-ation density

was accompanied by an increase in the fraction of Aedes

communis at each site and of Aedes diantaeus at sites

9 and L2 as wel-l as a decrease in the fraction of Aedes

punctor at each site (Appendix E, Tables X and XI)'
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In addition to the change in specj-es composition¡ the

increase in population density was associated with a

general decrease in pool size and number (raUle III).
This reduction in pool size may have concentrated the

newly hatched Aedes communis and Aedes diantaeus l-arvae

resulting in an increase in the number of l-arvae per dip.

The number of species of each genus present at

each habitat type on every sampling visit is presented

in Table V. In all habitat types, only species of the

genus Aedes were present during the first sampl-ing visit.
With the second sampting visit, a general reduction in the

number of Aedes species present occurs, with the appear-

ence of one soecies each of Culex and Culiseta at the

disturbed habitat type and one Culex species in the

poplar-ash habitat type. On the third sampling visit'
only pools in the disturbed and early regeneration habitat

types contained water. One Culex species was found

at the earÌy regeneration and one species each of Culex

and Cul-iseta was found at the disturbed habitat type.

By the fourth sampling visit, only those pools found in

the disturbed habitat type contained water. One species

of the genu.s Aedesr Anqpheles and slex were present.

The reappearance of the genus Aedes was represented by

the multivol-tine species Aedes vexans.

In summary, three of the five habitat types

show a general reduction in the mean and variance of

dipper counts with each successive sampling visit.
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Both the disturbed and black spruce habitat types showed

and increase in the mean and variá.t"" of dipper counts on the

Iast sampling visit when pools were found still contain-

ing water. Initially' only species of the genus Aedes

were present. Successive sampling visits showed a

reduction in the number of Aedes species and the presence

of the genus Culexr Culiseta and Anopheles.
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C. Seasonal Production of Mosquitges during the Spring and

Summer of 1971

Mosquito production of an area may be expressed

as the produet of the size of devel-opmental sites and

population density of mosquito l-arvae in those sites.

Where developmental site síze is the effective breeding

surface area of pools and population density the mean

number of larvae per dip in these poolsr lllosquito product-

ion is an estimate of the actual or absolute number of

mosquitoes d.eveloping in these poo1s. If mosquito

production of the initial sampling visit is let equal

unity (1.00), then relative production on subsequent

sampling visits may be compared to this initial value using

the prod.uct of the fraction of initial pool sj-ze still
rernaining on each suìrsequent visit (a measure of pool size

red.uction) and population density on each subsequent visit

divided by initial population density ( a measure of

population d.ensity increase or decrease)" Products

greater than 1,00 indicate increases over initial
mosquito production¡ those less than 1.00 indicate d.ecreases

in mosquito production. Tabl-e VI presents mosquito

production on sampling visits 2, ) and 4 relative to

initial mosquito (rirst sampling visit) in all five
habitat types.

Examination of Table VI reveal-s that a drasti-c

reduction in mosquito production occurred in disturbedt

early regeneration, poplar-ash and mixed wood habitat
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types between the first and second sampling visits. The

black spruce habitat type does not exhibit as great a

reduction in mosquito production. This fact is due to

much lower pool water temperatures in this habitat type.

For example, during the second sampling visit' pool

temperatures in the black spruce habitat sites ranged

between 60 and t5o c (average = g.5o C) (Appendix Ar

Tables' XXXII' XXXIV & XXXVI) whereas pool water

temperatures in the disturbed habitat sites ranged between

10o and 22o c about an average of 15.80 C (Appendix Ar

Tables IIfr VfIr IX, XI, XIVr XVIII). Subsequently¡

mosquito larvae in the black spruce habitat type were stitl

developing when l-arvae of the same species in other

habitat types had already completed development. Mosquito

production occurred in only two habitat types after the

second sampling vist. Production at this time was

extremely l-ow as comþared to that of the initial sampling

visit.
In conclusionr except for the black spruce

habitat type, mosquito production was minimal after

the first sampling visit. Retarded larva} development

procluced a time lag in the reduction of mosquito production

in the bl-ack spruce habitat type. During the spring and

summer of L9?L, almost all mosquito production occurred during

the time in which the first sarnpling visit was made (29 April

25 May).

Both the rate of pool reduction in size and

number plus the extent to which pools become reflooded with
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spring and summer rain may determine the seasonal pattern

of mosquito production. If for example pools are initialJ-y
smal-I and dry before mosquito larvae have completed

development, the decrease in the rel-ative production

of mosquitoes over a specified period of time wouLd be

greater than was observed during the spring and sumrner

of tg?L. If on the other hand, spring and summer rains

reflood drying pools, one or more generations of
multivoltine Aedes coul-d develop¡ thus reducing the decrease

in the seasonal production of mosquitoes. For these

reasons, the seasonal- pattern of mosquito production

observed during the spring and summer of L97L may not

be typical.

.,.¡..!
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D, Relative delrsilv of mosquito larvae in different
ha

As previousJ-y d.emonstrated, almost all mosquito

production during the L97L season was restricted to a

period in the early spring during which time the first
sampling visit to alf sites was made (29 .A.pri1 2J V,ay).

At this tine, only mosquito larvae of the genus Àedes

were present. Due to the great reduction in pool size

and number, .larval density and hence mosquito producti-on

after the first sampling visitr a consideration of mosquito

larvae density (as estimated by the average number of larvae

per dip) in different habitat types has been restricted

to those data col-lected during the first sampling visit'
Tabl-e VII presents the mean number of larr¡ae

per dip, variance and the number of dips taken at each of

sites t - 2!, In addition, the proportion of .A.edes implicatus

at each site is given. Sites are aruanged in chronologieal

order with respect to sampling d.ate (vertically) and

according to their habitat type (horizontally). Examination

of Table VII reveals that with the exception of site 3,

the mean number of larvae per dip is roughly correlated

with habitat type, large values for the mean number of

l-arvae per dip being associated with the more densely

vegetated habitat types (eg. poplar-ash, bl-ack-spruce,

mixed wood), The large mean dipper count at site 3 is
due to several outstandingly high dipper counts which

generate a correspondingly large variance. Similarly
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Mean and variance of dipper counts and proportion

sampled between 29 Âpril anA

Sampling
Date

29-w

3-v

3-v

4-v

5-v

6-v

10-v

Disturbed

c t.3i
'' (140)

a 39.0¡.,' (1oB)

Early
Regeneration

a
2.7

.80

g053.6*
,89

.A,edes impl-icatus at sites 1 - 2t

2J May, t9?t

Habitat lype

o 5,L¡ L32.8
" (108) ,35

Poplar-ash

¿ 3.t¡ 73,3"' (t54) , 55

Black-spruce

o 7 ,61 40.9t'(?L) .?6

Mixed wood

a 29.1+t L82t.L
"'(85) .81

,29,8¡ 698t,jo
" (140) .53

( continued )

.r 3.5¡ 165,9r. (100) .00

¡, 10.0; t68.5*, (Lt?) .32

\¡)\o



Sampling
Ðate

11-V

t2-v

t3-v

1g-v

tg-v

20-v

25-V

Disturbed

Table VfI (continued)

Early
Regeneration

. ¿ 1.4; 1.8¡)'(1oo) .oo

1A Q,9 t 2,0
'"'(1oo) .oo

.rrr 2,8i 4,5
"'(1oo) .oo

Ò^ 2,3t 6,4
'u'(1oo) .oo

{^ 2,5¡ 9,8rv' (128) .06

tiabitat Type

Ê¿ <2at ".?;r"n where s = site number¡ x
of dipper countst n
implicatus

rs = aggregations of mosquito larvae

Poplar-ash Black-spruce

t ).6¡" (go)

t, *,0 j-'(32)

r e 2,31 13.8rç" ( Lo7) .oo

Òi 0,3i 0.3"'(1oo) .oo

25.4
.00

L5g4.o
.09

Mixed wood

= mean number
= number of

.t1 10.3;J'¡ ' ( trs)

lÍ
.1. t3.2t 77 ,8.r. ( L20) .00

tzL.5
.03

of larvae per
dipper counts¡

.11 2,61 8. B

'r'(1oo) .oo

,dip¡ $- = variance of
p = proportion Aedeg

ào
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high counts were recorded. at sites 1r B and 14. At sites

1, J and B these Ìarge dipper counts occurred in samples

from both large and small pools (Appendix Ar Table XXXVIIT

pools L, I and, L3¡ Tab1e II, pools 2 and 6i Tabte XXV'

pool-s 2, 5, p and. 10) and were the result of aggregations

of â.edes implicatus l_arvae (Appendix B, Table xxxvr pools

L, I and, t3; Table II, pools 2 and 6i Table XXI' pools

2, 5, p and 10) as is shown in Fig. L9. The l-arvae of

Aedes excrucians, Aedes intrudens, Aedes trichurus, Aedes

canadensis, Aedes communis and 4g!9g punctor were at times

found comprising small proporti-ons of these aggregations

(Appendix Br Table II, poot 6; Tabte XXXV, pool ?),

The large variance and mean number of larvae per dip at

site LU is d.ue to several- high d.ipper counts (Appendix A,

Table XXXV, pools 2 and. 5) resulting primarily from

aggregations of AedeË communis and Aedes punc-tor l-arvae

(Appendix B, Table XXXIII' pools 2 and 5). Aggregations

of Aedes communis have been described by other authors

(Hocking 7953; Haufe L957), .A,ggregations of mosquito larvae tend

to induce overestimates of mosquito Larvae dens5"tyn a fact

which should be remembered when considering the mean

number of l-arvae per dip at sites tt 3, B and I+.

Further examination of Tabl-e VII reveal.s that the

proportion of Á,edes implicatus at sites 1 to Br sampled

before 10 May was between .89 and ,32, These sites are

representative of all- habitat types except the'b1ack spruce

type. Sites sampled after 10 May (sites 9 2L) were found

to contain Aedes implicatus only rarely, and then only in
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small proportions (.06 .09). This drastic and abrupt

change in abundance was not observed in any other species

of mosquito larvae. The presence of Aedes implicatus

in high proportions in al-I sites sampled before 10 May

and absence or presence in only smal-l proportions in
sites sampled. after L0 May suggests that this species

may have been present in sites 9 2I but entered the

adul-t stage before these sites were sampJ-ed. The laek of

of observations of pupal exuviae in sites 9 2t

weakens this hypothesis.

Associated with the reduction in the proportion

of 4s5!sE implicatuq is a general reduction in the mean

number of larvae per dip in the disturbedr early regener-

ation and poplar-ash habitat types suggesting that in
these habitat types mosquito larva density is related.

to the proportion of Aedes implicatus l-arvae present.

By contrast, with the exception of site t7, no such

reduction was found to occur in the black spruce and mixed

wood habitat types suggesting that mosquito larvae density

is not related to the proportion of Aedes implicatus in

these sites.
In summaryr the mean number of larvae per dip

(as an estimate of mosquito l-arva population density)

generalJ-y inereases with increased vegetative cover

and with the exception of both the black spruce and mixed

wood habitat types, the density of nosquito larvae decreas-

es with decreases in the proportion of Aedes implicatus.
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E. Relative Prodqction of Aedes Mosquitoes in Different

Habitat Types durjJrg the Sprilg of 1971

As previ-ously definedr mosquito production is
the product of the size of developmental sites and the

mean population density in such sites. Where developmental

site size is the total effective breeding surface area of all
pools in a given area and the mean number of larvae per

dip in these pools is a measure of population density¡

mosquito production is an estimate of the actual or

absolute number of mosquitoes developing in that area. Comp-

arison of the relative production of mosquitoes in different
habitat types is based on the numbers of mosquitoes

developing in equal unit areas of each habitat type. In order

that such a comparison may be made¡ sottlê measure of the

relative amounts of effective breeding surface area in

different sites must be made. Four hypothetical examples

of indices of retative effective breeding surface areat

along with the conditions they describe are presented in

Table VIII. For the situation in which effective breeding

area per unit area habitat was greatestr âI't index value

of 1,00 is given. Other cases where the amount of

effective breeding area is less than that situation with

an index of 1.00 have indices expressed as fractions.

In assessing each site for its index of effective

breeding surface arear a representative area of approx-

imately 1000 square meters was surveyed. The index is an

estirnate and not based on actual measurementso
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Table VIII

Indlces of effectlve breedlng surface area

a)

b)

c)

d)

entlre slte under water

equal v¡ater and dry land

only abt¡uü t/tQ of area

less than t/L00 of area

covered

covered

tiy

t¡y

pools

pools

Index

1.00

0.50

0.10

0,01

È
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Uslng the mean number of larvae per dip and

the index of effectíve breeding surface area for each site,
the relative mosquito production index for each site
sampled during the initial sampling visit is given ín

fable IX.

Examination of Table IX reveals that of the

five habitat types, the mixed wood habitat sites, with

the exception of site L7, produced more mosquitoes per

unit area than the sites of any other habltat type.

In those sites where the mean number of larvae per dip

is large (sites 3, B and 14), small effective breedíng

surface area indices reduce the relative mosquito productj.on

index to a small value. '



Index of effectlve trreedlng $urface

ulto productlon lndex fur all sltes

tr¡

Habltat fype

Dlsturt¡ed

Slte #

Table-fX

areâ, x numuer

sampled ourlng

25 FIay, t97I

2

3

7

t5

t6

t9

20

r#
larvae/d lp

Early

Regeneratlon

of larvae/dlp and

the flrst sanpllng

1.3

39.0

5.t
1.4

0.9

2.8

2.3

Index of

breed lng

6 3.r
10 2.5

the relatlve mosq-

vlsit of 2P April

effectlve

surface area

0.5

0.1

0.1

1.0

0.5

1.0

1.0

Ind ex

mosqulto

of reLatlve
prod uctlon

0.65

3.90

o .5r

1.40

o.lJs

2. [J0

2.30

0.1

0.1

0.31

0.25
F
o\



Habltat type

PopLar-ash

Slte #

5

B

1B

2T

r#
Larvae,/d 1p

Tatrle IX (contlnued )

Black spruce

?.6

29.4

2.3

0.3

9

t2

14

i'llxed wor¿d

Index

trreed lng

r¡f effectlve
gu¡face ârea

3.5

3.6

3lt.o

1

4

11

r3

L7

0.5

0.01

0.5

1.0

29.8

10 .0

10.3

t3.2

2.6

fndex of reLatlve

mosqulto productlon

0.5

0.1

0.01

3. E0

0.29

T.L5

0.30

1.0

1.0

1.0

1.0

0.5

r.7 5

o.36

0. 34

29.Bo

10.00 
È

10.30 \)

13.20

1.30
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F. Associations Between Cerlain Species of Mosquito

Larvae and Particular Habitat Ty]¡es

During the spring and summer of L97It 22 species

of mosquito larvae, distributed among three genera were

coJlected from the twenty-one sites sampled. The species

and percentages of each in all larvae identified from

each site on each of the four sampling visits are presented

in TabLes X - XIII. Certain species of mosquito larvae

showed marked associations with particular habitat types.

These are discussed in the followingt

Aedes abserratus was taken only from the black

spruce and mixed wood habitat types (Table X). 0f the

2626 mosquito larva.e identified during the spring and

summer of L9?7, only 6 were Aedes abserratus.

With re,speôt to habitat type, Aedes communis

was ubiquitous. 0f al} L3 sites of disturbedr early

regeneration and poplar-ash habitat types, Aedes comm-un j-s

was found in only ll, and when. foundr did not comprise

more than 5% of the mosquito l-arvae populations with

whj-ch it was associated (faUle X). Its percentage of mosq-

uito larvae populations in the black spruce and mixed wood

habitat types was much greater. 0f the 5 sites of mixed

wood habitat type sampled, it was found in 4, where its
percentage of mosquito larvae populations was as great

as 33%, Three sites of the btack spruce habitat type

were sampled. During the first sampling visit, Aede!

communis was found in only one site, where its percentage
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of the larval mosquito population was 30% (Table X).

With the second sampling visit, a greater percentage

of Aedes commqn:Lg had hatched, and larvae were found in
all three black spruce habitat sítes, where its percentage

, of associated populations was between I and 6J/" (faUle XI).
0f interest is the fact that during both

sampling visits, this specj-es was found comprising

the greatest percentage of mosquito larvae populations

at bl-ack spruce habitat site 14. Pool-s sampled at site
LI+ did differ from those sampled at bl-ack spruce habitat
sites t and L2. Sites t and L2 are wel-I within black spruce

(Picea mariana) stand. and. the almost complete absence of
, deciduous shrub growth results in pools being lined. with

only moss (Sphagnum sp. ) and decaying grass (Fig. zo).

i By contrast, pools at site 14 are located aJ-ong the

transition between a black spruce and mixed wood habitat type.

This area is more open and deciduous shrub or tree growth

is not uncommon. Low alder (Alnus sp. ) shrub growth was

found among most pools sarnpled and as a result the

bottoms of pools at this site were covered. with a rnat of
decaying leaves (Fig. 2L),

Aedes diantaeus was found in 2 of the 6 early
regeneration and popJ-ar-ash habitat sites sampled in
proporti-ons of 7 and 3% (Table X). During the first
sampling visit, Aedes diantaeus was found in al,l three

sites of the black spruce habitat type in percentages

of 2 to 16% and in sites of the mixed wood habitat type

it was taken from I out of the 5 sampled in percentages
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of 1 to 9%. It was not found in the disturbed habitat

type" At the time of the second sampling visitr all

three bLack spruce habitat sites contained Aedes

diantaeus l-arvae in percentages of 9 to +L% (laUle XI)

whereas it was present in only 1 of the ) sampled' mixed

wood habitat sites where its percentage was 59%.

Aedes intrudens was taken in only 2 of the 9

disturbed and early regeneration habitat sites in
percentages not greater than )% (Table X). It was taken

from 6 of the 9 poplar-ash and mixed wood habitat sites

in percentages between I and 2L% svggesting that Aedes

intrud.ens is associated more with the wooded poplar-ash

and. mixed wood habitat types than the treeless disturbed

and almost treeless early regeneration habitat types.

Aedes punc:lgg was found in 7 of the B btack

spruce and mixed wood habitat sites (ta¡te X). Whereas it

formed. between 5 to l+t/" of mosquito larvae populations

in the mixed wood. habitat typer its percentage in black

spruce habitat sites ranged between J) and 97%, It was

collected from onl-y 2 of the 9 disturbed and early

regeneration sites in percentages of not greater than t7/".

It was not found in the poplar-ash habitat type.

Aedes trichurus was found in the disturbedt

early regeneration and mixed wood. habitat types (taUle X).

It was tahen from only J of the 9 sites in percentages

not greater than t2%. It was found in ? of the 5 mixed

wood sites sampled in percentages of 9 and 68%,
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Aedes riparius wàs found in 6 of the 7 disturbed,

all of the early regeneration and only 2 of the 5 mixed

wood habitat sites (Table X). Whereas Aedes riparius
larvae comprise between 1 and J6/" of larvae populations

in the disturbed and early regeneration habitat sites,
its percentage of l-arval populations in the mixed wood

habitat type was not greater than 7%. It was not found.

in poplar-ash and black spruce habitat types.

Culiseta miq4esotae larvae were taken from only

the disturbed habitat type in percentages of 6 and IOA%

(Tabtes XI and XII). In agreement with the findings of
Price (196L), l-arvae were'found close to and associated

with the edges and clumps of emergent vegetatíon in open

semi-permanent pools (eg. sites 19 and 20),

Cgliqeta morgitans was taken from only the

black spruce habitat type (faOle XII) where it was found.

in deep moss l-ined pockets situated under the roots and

trunks of black spruce (Picea mariana) trees. Similarly,
Matheson (L9t+4), reported his taking the larvae of Culiseta

morsitans only from water filled holes under old tree stumps

but Price (f96t) reported that the larvae of this speeies

coul-d al-so be found in open as well as wooded situations.
In summary, Aedes abserratus, Aedes comrnunis,

Aedes diantaeus, Aedes j-ntrudens, Aedes punctor, Aedes

trichurus and Cul-iseta morsitans were found to be assoc-

iated wíth heavily wooded areas whereas both Aedes ripariu:
and Cul-iseta minnesotae were associated with the more

open habitat types,



Mosquito species and percentages
visit 

'

Aedes
Aedes

Aedes

Aedes

Aedes
.A.edes

Aedes

Âedes
Aedes

Âedes

Aedes
Aedes
Aedes

Aedes
Aedes

Spec ies

abserratus
barri
canadensis
c inereus
communis

diantaeus
dorsalis
excruc ians
fitchii
implicatus
intrudens
punctor
riparius
s tic ticus
stimulans

Table X

of each at
2p April

sites I
2J May,

IA

? 75 L6 Lg 2Q 6 10 5 I 18 2L 9 L2 L4 L 4 LL t3 t7

Sites of each

II

2L during the first sampling
t97r

4

L24
11
4j51

5

1

1

43
Bo 89

t

65

habitat type
III IV

A

25

35

t?ß7477
6576 4 3

) L9L7
73
3 38t6

7

L6

1

11
7

L5

39

55676
32L

L7

L363
¿

L L7 15

L32
51

81

4

1

30 L3

L22L61

2

2

L6
?1

L4
2733L
29

( c ontinued )

58

B

L

85 97 53

3?

?

53

3

l-O

2

L 1550
10

)23
L?4
64t 5

7

l\)



Aedes speneerii
å.edes trichurus

Note ¡ 100 larvae identified
a = habitat types, where I

IV

Table X

43
21

( continued )

t5 t6 Lg 20 6 10 5 B 18 2t g 12 L4 L 4 11 L) t7

Sites of each
II

from each site

= disturbed; II
= black spruce;

habitat type
rII IV

t2

= early regeneration; III = poplar-ash¡
V = mixed wood

4

99 6B

\
û)



Mosquito species and percentages
visit '

Âedes barri
Aedes canadensis
Aedes cinereus
Aedes communis

Aedes diantaeus
Aedes excrucians
.A,edes f itchii
Aedes punctor
Aedes vexans
Culex territans
Cul-iseta minnesotae

Species

Tab1e XI
of each at sites L -

3I May - 9 June, t97L

IA

? L5t6Lgzo 6 10 5

# Larvae identified

100

11 5

Sites of each

II

a = habitat types, where I = disturbed; II
IV = black spruce;

*. = â11 pools dry; :F*, = pools sampled but

2L during the second sampJ-ing

20 100

habitat type
III IV

6ç

818?LgLzL+1

B1

t+

35 L2 2t *rú r++t 1

20

100

11L63
+L924

+ 11 t1L?

7

182
50

= early regenerationt III = poplar-ash;
V = mixed wood

larvae not present

80

1_O r+ 5 #'É 3L 3? L24 gB 34 # 46 3 L5

100

49 90 L4

1B

L5

?

59

3o

L3

6?

33

87



Table XII
Mosquito species and percentages of each at sites 1 - 2L during the third sarnpling

visit, 23 June, t97L

.A,edes punctor
Culex territans
Cul-iseta minnesotae
Culiseta morsitans

SpecS-es

# Larvae identified

a = habitat typesr where I = disturbed; II
IV = black spruce¡

x = ã,11 pools d"y; :*rs = pools sampled but

IA

? t5L6tg2o 6 10 5 I 18 2L g t2r4 L 4 LLL3L?

Sites of
II

ls J+ +ú tt

each habitat type
IÏI IV

1oo 94
6

100

aA*

= early regenerationt III = poplar-ash;
V = mixed wood

larvae not present

75 75

25 25

2t+ ¿t'l

\^
\¡r



Table XIII
Mosquito species and percentages of each at sites 1 - 2t during the fourth sampling

visit, ll August, Lg?L

â,edes vexans
Anopheles earlei
Culex territans

Species

# Larvae identified
a = habitat types, where I = disturbed¡ IÏ

IV = black spruce¡
* = â11 pools dry

IA

?t5L6L9206 10 5 B182L9L2L4t 4 11L3t7

100

Sites of
rI

*10nl+l&7

each habitat type
I'II IV

L4

B6

:*lÍåSlt*lSfÊ

= early regeneration¡ III = poplar-ash¡
V = mixed wood

100

5{s *túJÍ+ftt+É

\
Ô.
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Cháoter VI

STUDIES OF THE D]STRIBUÎION AND ABUNDANCE OF ADULT T1OSQUlTO

POPULATIONS

Part 1

Sampling Adul-t Female Mosquito Popul-ations using Sofi4

COo-Baited Traps during the Spring and Summer of L970

and L977

(i) Introduction
Among other methods, adult mosquito populations

may be sampled using methods invol-ving attraction to

lures. Light (Southwood, 1966), large and smal-I vertebrates

(Roberts, t965¡ Worth & Jonkers, L962) | contrasting patterns

(Haufe and Burgess, L960) and carbon dioxide gas (Reeves,

L95L) have been used as mosquito attra.ctants. IUethods

not involving lures employ suction traps which sample

vol-umes of air at lmown rates (Service, 1969) and lvlalaise

traps which intercept and capture mosquitoes as they fly
at rand.om (Breeland and Pickard, 1965).

As a factor in the attraction of mosquitoes

to hosts, carbon dioxide may be obtained from dry ice

(Beltamy and Reeves, \952) or compressed gas cylinders
(Graham, L969) where it has been used in conjunction with

a number of trap designs (ne]lamy and Reeves, L952; Reeves¡

195L; Graham, L,969; DeFoliart and Morris, 1967 ¡ Schreck et

a]-.r L97O) and also in combination with light (Newhouse et
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aI., L966) where it increases both the number of individuals

and species in mosquito light trap catches.

Despite the widespread use of carbon dioxide

as a mosquito attraetantr certain fimitations invoLved

in its use must be recognized. Since some mosquito

species are more attracted by carbon dioxide than are

others (Graham, Lg6g), the proportj.ons of species caught

in a trap which utilizes carbon dioxide may not be

representative of the proportior," *htch actually exist

in the adult rnosquito population. Also as in any trapping

method, changes in the numbers caught are refl-ections of

not population density but popul-ation activity. As Graham

(tg6g) nas pointed outn activity and population peaks are

probably simil-arr although this is not lcrown with

certainty.
The use of carbon d.ioxide in attractant traps

has eertain advantages. Whereas most other attractant

traps require a source of electricity for operation¡ the

carbon dioxide trap is seLf-contained and can be used

in areas where light traps or others could not be used.

In addition, the trap used in this study caught large

numbers of mosquitoes onlyr saving the labor of sorting.

Specimens caught in COa traps were generally un-damagedt

a necessary prerequisite when identifying mosquitoes.

(ii) Methods

The trap used during the spring and summer of

L9?O and, tg?t is il-lustrated in Figure 22, This trap
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capturesr kills and collects mosquitoes as follows¡ solid
carbon dioxide contained in the cylinder sublimes and

Ieaves the trap as shown in Figure 22; mosquitoes are

'attracted' by the C0, and enter the trap at entrance

number 1; once within the area enclosed by the outer

wall, mosquitoes walk or fly to trap entrance number 2

and enter; on entering the inner chamber mosquitoes

are asphyxiatedr fall into the collecting bottle and

di-e.

Trap cylinders were loaded with approximately

500-600 €lrams of solid carbon dioxide which was wrapped

in a constant amount of paper towelling to restrict the

rate of sublimation. For any trapping evening, traps

were set out between ?tO} and B¡00 P.M. and collected

between Bl00 and pr00 A.Mo the following rnorni-ng. 0n

coll-ection, traps always had some sol-id carbon dioxi-de

remaining the the cylinder. Traps were not operated

on excessively windy evenings or during rain since both

mosquito activity and trap efficiency are thought to be

reduced at this time. Traps were set among trees or other

available supports approximately 1 meter from the ground

as is illustrated in figures 2J and 24,

During the spring and summer of L970¡ traps

were placed at six l-ocations (Fig. 25) representative

of five habitat types. Sj-tes 1r I and B were sampled for
IarvaL abundance and species composition during the spring

and summer of L97L whereas sites 22, 2) and 24 are sites
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where no such sampling was done. Traps were operated

from 16 June through to 12 August. It was not always

possible to trap on the same evening and all sites were

not trapped an equal number of times. The species of adul-t

female mosquitoes and the numbers of each caught at the

six locations during the spring and summer of L97O is
presented in Appendix G.

Throughout the spring and summer of L97tr traps

were set out at seven sites (Fig, 25) representative

of the fíve habitat types. Sites 7 to 11 are sites

previously sampled for larvae during the spring and

summer of L9?t whereas site 25, a lawn area at the

Whiteshell Nuclear Research Establishment and site
26, a park in Pi-nawa, were not previously sampled

for larvae. All seven traps were operated on the same

evening for L4 evenings between 1 June and 12 August.

The species of adult female mosquitoes and numbers of each

caught at each of the seven locations for each of the L4

trapping evenings is given in Appendix H.
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A, Proportions Expressed as Precentages of Species of

Adult Female Mosquitoes Trapped during ths: S-rrring

and Summer oL19?0 and 19?1

The mosquito species and proportions expressed

as percentages of al-l adults trapped during the spring and

summer of L9?0 anò, L9?L is presented in Table XIV. 0f
the twenty-four mosquito species trapped during the

I97O season, $!es vexans, Aedes punctor and Aedes

abserratus comprized 85,L6% of aÌl those caught, Aedes

vexans accounting for 74,40%, During I97L a total of

2J mosquito species were trapped, Again, Aedgs vexanst

Aedes punctor and Aedes abserratus constituted a. large

percentage of the total seasonal catch (82.42%) but the

percentage of Aedes vexans decreased from ?4.40% during

Lg?O to 5L,56% d.uring Lg?L and that of Aedes punctor

increased from 6.zg% to 24,33%. Since Aedes abserratus

is an earJ-y spring speci-es, the commencement of trapping

two weeks earJier during the L97t season as compared to

the L970 season may have increased the percentage of this
speci-es in the total- seasons catch.



Tablè XIV

Percenfag,e try specles of all adults

sprlng and summer of I97O

62

trapped durlng the

and I97I

Spec les

% tr¡tal COZ trap catches

r970 r97t

Aedes

Aedes

Aede¡;

Aed es

Aedes

.Aed e s

.Aed e s

Aedes

Aed es

Aedes

Aedes

.Aed es

"Aed e s

.Aed es

Aedes

atrserratus

barrl
canadensls

clnereus

ct¡mmunls

d lantaeus

d trrsalls

excruelans

fltchll
flavescens

lmpLlcatus

lntrud ens

punctor

plonlps

rlPa¡1us

4.42

.19

.06

lå

.06

lÉ

.3t

.3t

.BB

.Bg

.Lg

.63

6.29

.o6

.38

6.sj
.14

.1E

t.t6
.90

.oIl

.11

.25

t.26

.86

?.3O

.50

24 ,33
tÊlt

r '911

ll=

'*rF =

not trapped

nut trapped

d urlng the I97O seaÉron

durlng the I97I season

(contlnued )
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Table XIV (contlnued )

fr total COZ trap catches

r970 r9zt

Aedes stlctlcus
Aedes spencerll

Aedes trlchurus
.Aedes trlvlttatuft
.Aedes vexans

.Anopheles v¡alkerl

Cullseta lnc¡rnata

Cul-lseta mlnnesotae

Culex tarsalls
Culex re$tuans

Mansonla perturbans

nrrn-ldentlf latrle

5.22

.57

.50

l3

74.40

t.38

.13

.25

.t3

.06

2,33

.3L

.?2

2.BO

3,62

.04

5t.56

.1.4

tô lf

.14

li r&

Ittt

.1ll

.39

Total trapped L590 2787

* = rlt¡t trapped

àÊlt = Bgt tsapped

durlng the

durlnt the

t970 season

I97t season



6I+

B. Seasonal Changes in the- NumbSIs and Species of

Mosquitoes Trapped during thgSpring and Sgmmer

of L970 and L97L

Based on relative abundance and seasonal

distributionr the twenty-six species of mosquitoes

trapped during the spring and summer of L970 and L97t

may be placed in one of four groups. Group 1 includes

the 16 univoltine spring Aedes species¡ group 2

consists of the three multivoltine summer Aedes species¡

group I contains 2 species each of the genus Culex and

Culiseta and 1 species of Anopheles; and group þ has but

one speciesr Mansonia perturbans. Tables XV and XVI

present the proportions of groups L, 2, ) and 4 and the

average number of mosquitoes trapped fron a}l sites

sampled on each trapping evening for both I97O and t97L,

lthough considerable variation exists in the

average numbers of mosquitoes caught on successive

evenÍ-ngs, the general trend for both L970 and L97L is an

average decrease as the season progresses. A.ccompanying

this decrease is a general reduction in the proportion

of group 1 mosquitoes and increase in group 2 mosquitoes.

Group 2 was composed almost entirely of Aedes vexans during

both years. Group I mosquitoes increased in proportion

during L970 while during the L97t season they remained

at a constant proportion while present. Group 4, represented

by only Mansonia perturbans, first appeared on the same



Table 'XV

Proportion of groups 1, 2, I and 4 and the average number of mosquitoes

trapped from all sites sampled on each of thirteen trapping evenings

between 16 June and 12 August, L97O

# sites sampled

î. # trapped

proportion group t
proportion group 2

proportion group 3

proportion group 4

June
L6 29

33
47 283

.30 .10

,70 . gg

.00 .01

.00 .00

SampJ-ing Date

t+9 t87 ?t

.80.t2,20

.?0 ,76 . B0

.00 .03 .00

.00 .09 .00

July
L5 23

22L
L2 10 10

,20 .!5 .10

,55 ,35 .90

.25 ,20 .oo

,00 .02 .00

26 28 29

23t
112tL
.27 ,05 .00

,46 .95 1.0

.27 .00 .00

.00 .00 .00

August
4L2

23
.00 .33

L. o .66

.00 .00

.00 .00

o\
\'r



Table XVI

Proportion of groups Lt 2, I and 4 and the average number of mosquitoes trapped

from all seven sites sampled on each of fourteen trapping evenings between

1 June and 12 A.ugust, I97L

#

x

site< campled

f trapped

proportion group

proportion group

proportion group

proportion group

June
t4 t7 2t 23

?

27

L.0

.00

,00

.00

777
t5 24 57

. gB .gg .89

.02 .00 .11

.00 .01 .00

.00 .00 .00

3

l+

Sampling Date

28

77
34 t2

.93 .46

.07 .54

.00 .00

.00 .00

7

t2

,60

,39

.01

.00

July
Bt3?O26

7

42

,35

.65

.00

.00

77
L7 74

.L6 . LB

.83 .80

.00.01

.01 .01

??
489
.2L .L5

.79 .85

.00 .00

.00.00

å.ugust
4t2

7?
L6g
.18 .L2

.81 .BB

.01.00

.00 .00

o\
o\
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date both summers and was present for a short time in

small proportiorrsr

In summaryr a seasonal reduction in the number

of mosquitoes trapped is accompanied by a decrease in

the proportion of univoltine spring Aedes and increase

in the proportion of multivoltine summer Aedes. Species

of the genus Culex¡ Culiseta and &g¡lrgle5, increased

in proportion during the L970 season while when present

during the L97! season remained at a constant proportÍon.

Mansonig perlurbans was present during both years in

small proportions for only a short period in mid-July.
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C. Seasonal Distribution and Estimated Longegitv of

Ädult Femal-e Mosquitoes during the 1970 and 1971

Seasons

As revealed by C0, trappingr the seasonal

distribution in the appearance of the different mosquito

species is given in Figures 26 and 27 for the 1970 and

t97t seasons. lhe earliest species, the spring Aedes

are followed by the summer Aedes and species of the

genus Culex¡ Culiseta and Mansonia. This same pattern

has been reported from Minnesota by Barr (t958). The

lapse in time between the spring and summer Aedes is not

as evident during the t970 season since trapping was

begun almost three weeks later than during the L97L

season. During t970' þlgg dorsali.s and Â95!æ sticticul¡
occured earlier than in L97t whereas Aedes -i!-trudens,t

Aedes communis and Aedes canadensis occurred later.
The longevity of adult mosqu5-toes is influenced

by characterj-stj-cs of the mosquito species, activity of

the individual mosquito, clinate and incidence of

parasites and predators (Bates , Lgt+g). Assuming that

members of a particular species emerge at about the

same time during the spring or early sulnmerr a measure

of their longevity may be inferred from the durati-on

of time during which they are present in C0, trap eatches.

This hypothesis applies only to the univoltine speciest

since the períod of time during which multivoltine species
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are present may represent more than one generation.

Certain limitatíons of this rnethod of naximum

longevity estimation must be realized. Since the method

estimates from the occurrence of trapped mosquÍtoesr

longevity applies to only those species attracted

by CQr. It is conceivable that after a certain timer a

specÍes may not be influenced by CO2t its maximum

Iongevity thereby being underestimated. Estimates of long-

evity made in this fashion may also be influenced by the

relative abundance of a species, the chance of trapping

an abundant species being greater than that of trapping

a rare species.

The number of days between the first and last
trapping of each species is given in Figures 26 and 27,

For the spríng Aedes of t970 this estimate may be some-

what reduced by the fact that trapping did not commence

until mid-June. Since rnosquito abundance is extremely

low by mid-August, discontinuation of trapping at this time

does not greatly reduce the estinates of maximum

longevity.

In general, longevity was consi-derably greater in
almost all species during the I97I season and may be

attributable to the earlier commencement and more thorough

method of trapping. For this reason¡ only estimates of
maxímum longevity obtained during the t97t season will be

considered. The estimated longevíty of

voltine species varies between 7 and 73

individual uni-
days. Since.A,edes
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diantaeus was trapped only oncer Do estinate of its
longevity may be made. Mansonia perturbansr estimated as being

the shortest lived of al1 23 species, was found to have an

unusually high incidence of parasitism by mites. Such

parasitism may contribute to the observed short life
span of this species.



7L

D. Number of Mosquitoes Trapped in Different Habitat Types

Since the method of trapping employed d.uring

the I97O season was not completely standardizedr a

comparison of the numbers of mosquitoes trapped in different
habitat types will be made only on the basis of the L97t

trapping data. The numbers of mosquitoes trapped during

each trapping evening and the mean and variance of the

total numbers caught on all trapping evenings is presented

for each of the seven sites used during the L97t season

(Fig, 28). Ì

Examination of Figure 28 reveals that consj.derable

varíation may exist between the numbers caught during

successive evenings and during all trapping evenings of one

season. Excluding site Ir the mean number of mosquitoes

caught during the entire season at each site increases

with increased vegetative covêr¡ Site Br intermediate with

respect to vegetative cover, has the largest mean number

of mosquitoes caught of all seven sites. During L97tt

the largest catch on any one evening was made at site I

on 1J July and consisted almost entirely of Aedes vexans

(Appendix Hr Table V). The largest catch (6St mòsquitoes)

of the t970 season was made at this sane site on 29 June

and again consisted alnost entirely of Aedes vexans

(Appendix G, Table IV). The second largest catch of the

t97O season was taken on B JuIy at site 1 and consisted

of approximately 66% Aedes vexans (Appendix Gr Table VI).

Although sites B and 1 are not of the same habitat type,
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the traps were positioned at both of these sites within

the woods approximately 10 meters from the interface between

the woods and open field. The large numbers of mosquj-toes

trapped at these two sites may represent concentrations

of Aedes vellan5 in such areas or increased trap efficiency
when situated in such locations.
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E. Soecies Habitat Associations

During the L9?0 seasonr trapping was done on an

irregular basis, all habitat types not being sampled an

equal number of tÍmes or on the sane evenings. For this

reason, the assessment of associations between mosquito

species and habitat types j-s made only on the basis of the

L97t trapping results.
Two measures of habitat association ârê üs€dr

One was the fraction of the total seasonrs catch represented

by each species at each site. The other was the number of

times a species was trapped at each site as a fraction of all

successful trapping evenings at a site (frequency of capture).

Table XVII presents the frequency of capture and fraction of

the total Seasonts catch by species for the seven sites'

sampled.

rhree species t :vi?,. s Âedes cinereus, Aedes fitchii

and Aedeg punctor are associated with wooded areas as

compared to more open areas. In Minnesota, Barr (1958)

found biting females of Aedes cinereus much more abundant

in wooded areas than in open areas and in Albertar Happold

(1965b) found that .Aedes- fitchii and Aedes punctor form

larger percentages of adult nosquito populations in heavily

wooded. than in open areas. Both Mail (L%6) and Hearle (t926)

found Aedes punctor to be primarily a mosquito of

heavely wooded âr€âso

Âedes dorsalisr Aedes flavescens and Aedes

spenceriir common prairie mosquitoes (Rempel, L953), are



Tat¡le XVII

Mosqulto specles, thelr frequency of capture and

at each of 7 sltes durlng the

aedes atrserraüus . rit . ¡f

Species

Aedes Lrarul .03( .1)

Aedes canadensls

Aedes clnereus

-Aedes comrnunls

Aedes dlantaeus

Aedes d orsalls .06( .2)

Aedes excruclans

Aedes flfchll
Aedes flâvescens

24b

fractlon of all mosqultoes trapped

t97t season

Slte numt¡er and habltet type

a

25

.04 ( .6) .05( .5) .06( .6)

.01(.1) <.01(.1)
.01( .1)

,01( .1) .01( .4 )

.0¿f(.2) .01(.1)

II

108

IÏI TVV

.01( .1)

.01(.2)

.01( .1) .01(.1) .01(.4)

.02(.4) .05(.2) 4.01(.1)

.0¿r (.5) .r2(.6)
<.01( .1)

.01(.3)

.01(.2) .05(.9)

.01 ( .1) .01 ( .1)

<.01(.1)

(contlnued )

TI

.01 ( .3)

.02(.4) .02(.4)

.01(.2) .01(.1)

\)È



Aed es

Aed es

Aedes

Aedes

Aedes

Species

lnpllcatus

lntrud ens

punctor

rlparlus
stlctlcus

Table XVII fcontlnued )

Aedes spencerll

Aedes trlchurus
Aedes trlvlttatus
Aedeç vexan$

Anclpheles llalkerl
CuLlseta mlnnesotae

Mans<¡nla perturbans

2f
ccl

.05(.1)

.02(.1)

.09 ( .4.) .t2( .3)

.02(.1)

Slte number and hatrltat type

a
I

25

.02 ( . 1) .2t( .2)

.02(,1)

II

10

.04(.1)

.01( .1)

.L2(.7)

.06(.2)

,59(,7)

.o5(.2)

.10(.2)

.01( .2)

.09( .4 )

.01( .2)

TÏI

I

.19(.5)

.18(.5)

.01(.3)

<.01(.2)

.og(,7)

.01( .3)

.01( .3)

<.01( .1)

<.01(.2)

.58(.6) ,27(.8)

.01(.2)

<.01 ( .1 )

TV

.01 ( .2)

.05(.2)

.03 ( .3)

4.01( .1)

.49( 1)

.01( .3)

V

11

.01 ( .1)

<.01 ( .1 )

.3? ( L)

.03(.1)

,55(,7) .79(.8)

(cr¡ntlnued )

<.01(.1)
.03(.3)

(.01(.1)

,35(,9)

.01(.1)

.01(.1) <.01(.1)

<.01( .1)

.01 ( .4.)

.35 ( .8)

<.01( . t )

\)
\Jt



â= habltat type: I = dlsturbed; II = eârly reteneraülon; IIf = poplar-ash;

IV = trlack spruce; V = mlxed wt)od

slte nunber

fractlon of total number of mosqultoes trapped durlng enttre season

frequency of capüure (totat numt¡er of evenlngs on which mosquitoes caught

dlvlded t¡y the number of evenlngs speclen caught)

þ=

d=

Table XVII (contlnued )

\ì
o\
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found associated with open treeless terrain. Although

Aedes intrudens and Aede.s ;!¡!gþgry, are considered forset

mosquitoes (Rempel, L953¡ Barr, L95B) ¡ they also are found

to be associated with the more openr treeless areas.
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Part 2

Sampline Adult Mosquito Populations by Biting Collections

during the Spring and Sunmer of 1971 in Pinawar Manitoba

(i) Introduction

The col]ection of individual adult female

mosquitoes as they land and attenpt to feed may provi.de

valuable information on the identityr relative abundance

and seasonal succession of pest mosquito populations.

Trapping the mosquitoes attracted to man insured that

the pest population is being sampledr a fact which the

use of various traps nay not insure. In addition, many

of the early spring Aedes are morphologically similar

and hence difficult to separate. Ðamaged specimens are

often non-identifiable. Catching individual mosquitoes

by hand prevents damager thereby making identification

less tirne-consuming and more accurate.

The collection of mosquitoes in such a manner

does have certain limitatioltso The attractiveness of

different collectors may vary (Muirhead-Thomson, 1968),

the catching efficiency of a collector may vary between

collections and Some species of mosquitoes rnay be more

difficult to catch than others. This last fact is
particularily evident when comparing the attacking

behaviour of Mansonia perturbans and Aedes EISE.
Whereas Mansonia perturbans may be described as a 'boldf

attacker¡ o¡cê alighting not being easily disturbedr Aedes
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vexans is a 'cautious' attackerr its feeding being easily

disrupted by movement. this difference in behaviour nay

clearly introduce a bias into the sampling of these two

species.

(ii) Methods

Fifteen collections were mader approxinately

one per week between 1 June and 12 Augustr t97t in a

park area along the shore of the Winnipeg River in

Pinawar Manitoba (Fig. 25, site 24). Collection eommenced

one-half hour before sunset and continued until a total
of 2J mosquitoes had been obtained ¡ individ.ual

mosquitoes being trapped as they landed on all parts of the

front of the collectors body using a 115 cc collecting

bottle containing a wad or ether soaked cotton wool.

The time required to collect 25 mosquítoes was recorded.

.A.fter collection, mosquitoes were returned to the laborat-

ory and stored in a freezer over-night to ínsure that they

would be killed. Specimens were nounted and identified
the following morning. The number of each species and

the tine required to collect 2J mosquitoes is given for
each of the 15 collection evenings between 1 June and 12

August, t97L, in Appendix I.
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A. Pest Mosquito Species during the Spring and Summer

of L9?t

0f the thirty-one mosquito species lanown to

occur in the Pinawa arear sixteen species representing

three genera were collected attempting to feed on matrt.

The percentage by species of all mosquitoes coLlected

during the t97t season is presented in Table XVIII.

Six species¡ Aedes velensr Aedes abserratusr Agþ
intrudens, Ma+sonia perturbansr Aedes communis and

Aedes punctol made up 84.07% of all mosquitoes collected.

0f particular interest is Aedes abserratus

which was found to be extremely rare as larvae yet abundant

in C0, trap collectíons and a major pest in the town

of Pinawa (Table XIX). The presence of an abundanee of
aduLts yet rareness or absence of larvae of this speeies

has been reported elsewhere (West and Hudsonr t960¡ Jenkins

and Knight¡ t952; Brustr personal communícation, t972),

l.t Pinawa this obserr¡ation may be explained on the

h¡¡pothesis thatr 1) this spee5-es is rare yet has a high

affinity for C0, and man¡ 2) the larvaI habitat was not

found; or 3) many of the Aedes abserratus adults collected

may be the 'tundra | varíety of AedeE punctor as described

by Knight (t95t),

At Pinawar a few Aedes aþqerr4tqÞ larvae were

taken from black spruce and mixed wood habitat types and

in agreement with Haufe (t952), Beckel and Atwood (L959),

Matheson (t941+) and Brust and Kalpage (L967) were found
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Table -XVIII
Percentage of mosquito species collected attempting to

feed on man during the spring and summer of L9?t at
Pinawa, Manitoba

Species %% Species

Àedes vexans

Aedes abserratus

Mansonia perturbans

Aedes intrudens

Aedes comnunis

Aedes punctor

Aedes abserratus-

punctor lt

Aedes spencerii

.A.edes trichurus
Aedes communi.s-

intrudens 'Í

non-identifiable
Aedes dorsalis

Aedes fitchii
Aedes riparius
Aedes excrucians

Aedes sticticus
Aedes flavescens

Aedes cinereus

AnopheÌes earlei

20.60

t7,60

t6,27

L3.60

5,87

5.33

3.20

2.93

2,t3

1.60

1.60

t.o7

.80

.80

,53

.29

.27

.27

.27

total number of mosquitoes

lr 5 further separation to

collected = 375

species not possible
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Table XIX

Proportions expressed as percentages of mosquito species

collected as Larvae, and adults in C0, traps and by

biting coLlections during the L97t season

Species larvae bitíng
collections

caz

Aedes abserratus

abserratus-punctor*

barri
canadensis

cinereus

communís

communis-intrudens*

diantaeus

dorsalis

excrucians

fitchii
flavescens

inplicatus
intrudens

punctor

riparius
speàcerii

sticticus

.t9

.00

3,35

L,37

3.50

7.08

.00

4.87

.04

t3,98

B,gg

.00

20,56

2.2L

18, 81

4,07

,53

.11

6.53

.00

.14

"18
t,t6

.90

.00

.04

.11

,25

r,26

.86

2,30

.50

24.33

t,gl+

2,80

.?2

t?.60

3.20

.00

.00

.27

5.87

r,60

.00

t.07

.53

.80

,27

.00

13,60

5.33

,Bo

2.93

,?9

,r further separation not possible

( continued )
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Table XIX (continued)

Species larvae biting
collections

caz

Aedes stirnulans

trichurus

trivittatus

.vexans
Anopheles earlei

walkeri

Culex territans
Culiseta minnestoae

morsitans

Mansonia perturbans

non- identifiable

,04

4.30

.00

3,62

. ol+

.00

2,09

.11

,11

tfl$

.00

.00

3,62

.04

5t, 56

.00

.1r+

.00

,14

.00

.14

,39

.00

2. L3

.00

25.60

.27

.00

.00

.00

.00

t6.27

L.60

** larval habitat not sanpled
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abserratus larvae¡ but presence of adults has been

observed elsewhere¡ it Ís suggested that the two forms

of Aedes punctor might be present at Pinawa and that a

certain percentage of adults identified as Aeqqq

abserratus rnay in fact be the 'tundrat variety of Aedes

punctor. Such a situation would explain the rareness of

Aedes abseqqa'lqs- larvae and 'apparent' abundance of the adults

of this species. In addition, it would help explain

the abundance of Aedes punctor larvae and adults in COt

trap sarnples but reduced abundance in biting collections
(Table XIX)r since many Aedes punctor ('tundra' variety)

taken in biting collections may have been misidentified as

Aedes abserratus. If truer this would suggest that the

f tundra' r¡ariety of Aedes punctor has a greater affinity
for man or more readily invades the openess of the town

as compared to the 'type punctor' variety of Aedes punctor.

Only further research wíll elucidate the exact nature

of this intriguing problem.

Aedes implícatus comprised between .lJ and .89

of larvae identified from sites of all but the black spruce

habitat type during the first two weeks in Mayr t97L. The

abundance of this species as larvae but rareness in COt

trap collections and absence in blting eollection samples

is striking. In addition to the fact that the L97t season

may have been exceptional (although adult females were also

rare ín L970 COZ trap coll-ectj-ons Table XIV) thls
obserr¡ation rnay indicate that Aedeg implicatus populations
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are partiaüy autogenous, are not readily attracted. to

COZ or man and may not readily enter the C0, trap and

dlfficult to capture by hand when making biting collections.
Although Culex territans has been reported

attempting to feed on man (Mean.- L965) its absence

from both C0, trap and biting collection samples yet

presence as larvae (Table XIX) tends to support the

generally accepted claim that this species feeds on

cold blooded vertebrates (eg, amphibians and reptiles)
(Carpenter and La0asse,1955; Barr, L958¡ Tempelis¡ t97O).

.A.gdes vexans was abundant in C0, and biting
collection samples (faUle XIX) ¡ but was relatively rare

in the larval stage. This ís due to the fact that the

developmental sites of this specj.es are localized in
the dísturbed habitat type and few in number. In additiono

adult females have a greater affinity for C0, than many

other nosquito species (Graham, t969).
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B. Seasonal Changes in the Abundance and Species Comrrosition

of the Pest Mosquito Population

The mosquito species as proportions of the

total of 2J caught each collection evening are presented

in Table XX.0f the collections made between 1 and 17 June'

Aedes cg4mq4iq, Aedes abserratus and Aedes intrudens were

the most abundant species although these collections also

contained snnall proportions of Aedes trichurusr .A.edes

excrucians and Anqpheles earlei. Col-lections made between

2t June and 20 July are composed of between five to nine

species, no one speeies contributing to more than "tl8 of a

single eollection and some as little as .08. Collecti-ons

made between 26 July and 12 August are comprísed prinarily
of Aedes vexans, the proportion ranging between .44 and ,92

and generally increasing as the season progresses.

The biting collection data of the L97L season may

be sumrnarized as is shown in Figure 29. lhe sixteen

rnosquito species may be divided into three groupsl

group 1r early spring Aedes and one speci.es of Anopheles¡

group 2t summer Aedes.; and group J which is represented by

but one species, Mansonig perturbans. The early spring

Aedesr initiall-y rnost abundant, decrease in abundance

with time with a corresponding increase of summer A.edes.

The relative abundance of Mansonia perturbans resembles

a normal distributionr its peak in abundance occuring

in rnid-Ju1y.



Tab1e XX

I{osqulto specles and thelr fractlon of' the total of

every sampling evening during the spring and sunmer

Specles;

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

communls

abserratus

lntrudens

punctor

abserratus-
punctor

communls-
lntrudens

vexans

trlchurus

excruclans

f1tchl1

.60.oB

.36 .?2

.olt .t6

June
14 t7 21 23 28

.04

.20 .32

.68 ,64

25 caught i.n biting
of t97L at Pinawa,

Sampllng Date

.04 .0E

.21+ .?ll

.20

.40

.04

.36

.04. .t6

.t6.04

.76

collections

lilanitoba

.08 .08

.04 .08 .04

.04 . o¿l

.08 .0¿l

July
8L32026

.16 . ol{

.04.08

.I2.04 .oll

.24

.oB.o4 .t6 .36 .211' ,60 ;44 .92.8q

.16

August
472

.04

(contlnued )

.t6 .t2

@
@



Specles

Aedes rlparlus
Aedes flâvescens

Aedes dorsalls
Aedes stlctlcus
Aedes spencerll

Aedes clnereus

Anophel,es earlel
Irlansonla perüurtens

Non-ldent1f latrle

Table XX (contlnued )

June
14 t7 21 23 ?8

Sampllng Date

.04 .0E

. o¿l

,o¿t.04 .08

.04 .2o.oE .o¿t.0¿l .04

. o¿t

.04

.04

JuLy
Bt32026

.2o .t2 .36 .4¿l .16 .48 .zLt .40 .olt

.r2 .r2

August
4t2

@\o
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As a neasure of rnosquito abundance¡ the time

required to collect twenty-five mosquitoes tends to fluct-

uate throughout the seasonr although it is stable for

most of June and the latter part of July and. first two

weeks in August. Mosquito abundance (as estimated by

collection time)r tends to decrease throughout the sêâso¡l¡

with mosquitoes three-fold greater in abundance during

June as compared to late July and August. This indicates

that the spring Ag@ are responsibJ,e for the highest level

of pest rnosquito annoyance durÍng the t97t season at

Pinawa, Manitoba.
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Chapter VII

SUMMARY

Six genera and forty-five species of mosquítoes

have been recorded from Ivlanitoba. At Pinawar thirty-
one species were reeorded and are distributed among

the six genera as followsr Aedgs - 2L species¡

AnopheJes - 2 species¡ Cul-ex - 2 species; Culisetg -

3 species; Mansonj-a - 1 speeies¡ and. .Wyeomyia - 1

spec j-es.

Five types of mosquito habitats are described. In order

of increasing vegetative cover these are the disturbedt

early regeneration¡ poplar-ashr black spruce and mixed

wood habitat types.

During the tg?L season, all pools sanpled in the five
habitat t¡pes showed. a seasonal reduction in size and

number. Poplar-ash, black spruce and mixed wood habitat

pools were almost totally dry by the first week in

June and completely dry the last week in June.

Small percentages of the original size and number of

pools persisted in the disturbed habitat type until
the first week in August and in the early regeneration

habitat type until the last week in June. Once dry,

only a few pools in the disturbed habitat type became

reflooded with rain.

2,

3,
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Studies of the seasonal changes in the relative

density and species. cornposition of mosquito larvae

populations revealed that in generalr mosquito larvae

density decreased throughout the I97t season. Initially
only speci-es of the genus Aedes were present. With

tine, a reduction in the number of species of Aedes

larvae occured with the subsequent occurrence of species

of the genus Culiseta' Culex and 4ng.p!9Þ.

Mosquito production was found to decrease as the

L97t season progressed. In all but the black spruce

habitat type¡ nosquito production in the first week

in June was not greater than .08 of that in the first
three weeks of May. During the same time a .J6 reduction

was observed in the black spruce habitat type. By the

third week in June, nosquito production of all habitat

types was not greater than .01 of that in the weeks of

May. Mosquito production during July and August was

further reduced.

6. In general, mosquito larva density increased with

increased vegetative cover¡ density being least in
the disturbed and greatest in the mixed wood habitat

type.

?, More mosquitoes developed per unit area in the mixed

wood habitat type than in all other habitat types.

5,

8. .A.s larvaet Aede¡; abserratus r {edeg communig, Ag¡!9g
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dianta.eus, Aedes intrudensr Aedes punctorr Aedes

trichurus and Culiseta norsitans were found to be

associated with heavily wooded areas whereas both

Aedes riparius and Culiseta minnesotae were

associated with more open habÍtat types.

9, Between 16 June and 12 August¡ 1970 and t June ano

12 August, t9?t adult female mosquitoes were captured

in the five habitat types using C0, baited traps.

10. 0f t590 mosquitoes trapped during the tg?O seasont

Aedes vexansr Aedes punctor and Aede_s abserratus

comprised 85,t6/, of al-l those caught, Aedes vexans

accounting for ?4.4O%. During the t97L season, 278?

mosquitoes were trapped, Aedes .gr Aedes punctort

and Aedes abserratus again constituting a large

percentage of the seasonns catch (82,42%), Aedes

vexans was 5t.56 and Àedes punctgr 24,33% of the

seasonal catch. Earlier commeneement of trappíng is
proposed as the reason for the greater number of
Aedes punctor caught during t971.

11. A seasonal reduetj.on in the nunbers of mosquitoes

trapped occurred during both the t970 and L97L

seasons and was accompanied by a decrease in the

proportion of univoltine spring Aedes

and increase in the proportion of multivoltine
summer .A.edes. Species of the genus Anolh,ql_eet
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Culex and Cl¿liseta increased in proportion during

the t97O season whil-e remaining at a constant proportion

during the Lg?t season. Mansonia perturbans was present

during both years in only snall proportions for a

short period in mid-July.

L2, Ihe estimated longevity of individual univoltine
species during the I9?t season varied between ?

and 73 days, Åe¡leg punctor being the longest-lived
(73 days) and Mansonia perturbans the shortest-

lived (7). The seasonal distribution of adult fernale

mosquitoes was determined for L970 and tg?t.

t3. During the t97t season¡ considerable variation existed

between the nr¡mbers of mosquitoes caught during alJ.

trapping evenings of one season. fn generalr the mean

number of mosquitoes caught per evening i-ncreased with

increases in vegetative cover.

14. A.edes cinereus, Aedes fitchiir and Aedes punetor were

to be associated with wooded areas whereas

dorsalis, $gdes flavescensr Aedes speceriir

intrudens and .A.edes trichurus are associated

with more open treeless âr€âs¡

t5. Collecting those mosquitoes attempting to feed on nan

in a recreational area of Pinawa revealed that of
the thirty-one nosquito species Isiown to occur in
the Pinawa arear sixteen were collected attempting

found

Aedes

Aedes
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to feed on man. Aedes vexans, Aedes abs.erratus¡

IVlansonia perturbans, Aedes intrudens, Aedes comnunis

and Aedes punctor made up A4% at all mosquitoes

colLected (325),

t6, Aedes abserratus was a najor pest specS,es during

t9?t (t7.60/" of all mosquítoes collected) yet it
was rare as larvae (.t9/" of all larvae identified).
In partr it may have been misidentified as the

'tnndrar variety of AedeË punctor.

t7. rA,lthough Âedes implÍcatus made up between .89 and .35

of early spring Larval populations in a1l but the black

spruee habitat typet it was not collected attenpting

to feed on nan.

18. A.ccompanying a general decrease in the j¡rtensity of
pest mosquito attack was a decline in the proportion

of spring Aedes in the pest mosquito population as

well as an íncrease Ín the proportion of sum¡ner

multivoltine .A.edes. The proportion of lt4ansonj.a

perturbans increased after 2) May¡ peaked during

mid-July and then decreased.



Flgure 1. Locatlon of the study &rea

ln south-eastern Manltoba

(upper rlght) and the

locatlons of the !ÙhltesheLl

Nuclear Research Estatrllshment

and the town of Plnawa wlthln

the study area (lower centre).
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Flg,ure 2. .An abandoned farrnerts fleld at

the WhlteshelL Nuclear Research

Establlshment ls typlcal of a

dlsturbed habltat where small,

lrregular, Erar;s l1ned pool$

have resulted frorn vehlcular

traf¡1s. (Date: 6 Mey, tg?t)

iFlgure 3. The slte of a future road v¡lthln

the torrln of Plnalua, FIa¡1¡o¡t ls

typlcal of a dlsturt¡ed habltat

where large poolÉj have resulted

from soll rerooval. (Date | lg lEay,

L97t)





Figure 4. The site of a future road within

the town of Pinawa' Manitoba.

Pools do not dry until mid-May

and for this reason, in addition

to the growth of herbaceous plants

(foreground) r emergent vegetation

(background) grows at those places

where pools formed, (Dater 4 August,

t97t)

Figure J. Abandoned farmer's field at the

Whlteshell Nuclear Research Est-

ablishment. Most pools at this site
dry before the end of May; thus

onLy herbaceous growth is found.

(Pater 4 August¡ t97L)





Flture 6. Early reteneratlon habltat lllust-
rattng a deep, lar8e ß6 It12), grass

llned pool. (Date: 11 Mây, t97I)

Flgure 7. Early regeneratlon hablüat showlng

tall tra$s and clunps of shrut¡

growth. Some ernergent vegetatlon

ls present slnce pools dld not

cornpletely dry unttl rnld-June.

(Date: 4 August, I97t)





Flgure E. Yount poplar hatrltat showlng an

extenslve (doo \f), shallow,

grass llned pool . ( Date ¡ 10 Mâ.Jr ,

r97t)

Flgure 9. Mature poplar habltat showlng a

large (1S M2) trass and leaf llned
pool. (Date: J ltâJ, LgZt)





Figure tO. An ash habitat showing where a series
of large pools have formed due to the

restriction of water flow by deadfall.
(Date¡ 20 May, L9?L)

Figure 11¡ Young poplar habitat illustrating
the moderate canopy cover with

a heavy growth of herbaceous

plants (Dater 4 August, L97t)





Flgure 12, I'Ia¡¿¡" poplar hatrltat lllustratlng
reduced tree denslty and canopy covero

A well developed shrutr and hert¡aceous

layer exlsts at thls slte. (Date: 4.

August, 9I7t)





Figure L3, An ash habitatr illustrating
the densce canopy coverr lack

of shrub growth and talI growth

of grass which may be as much as

¡5 meter in height. (Pater 4

August, t97L)

Figure L4. A black spruce habitat where

¡tact spruce trees grow on a

continuous mat of sphagnum moss.

The large depression (ro m2)

shown is typical in that it
is lined with moss and some

gra6s, (Date t L2 M"yn t97L)





Flgure t5. Typlcal mlxed lrrood hai:ltat showlng

a very extenslve (5oo lq?), grass

and leaf llned poot. (Date z t3 Mâf,

L97T)

Flgure t6. I.{lxed v¡ood habltat where moderate

canopy cover permlts a well

developed shruþ and herbaceous

growth. (Date: 4 august , t97tl





Flgure I7. Town of Plnawa, Manltoba

showlng the locatlon¡; of

larval sampllng sltes

1-6and13-2t.
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Flgure 18. Wh1teshell Nuclear Research

Estatrllshment showlng larval
sampllng sltes / 12.
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Flgure 19, An aggregatlon of êç-d.es

l_gp1-1Sg!,gs¿ larvâe ln a

shallow, gras$ llned pool

a$ observed ln pool 2,

slte 3, 3 l{ay, I97I.
(larvae approx, t/5
llfe slze)

Flgure 20. Black spruce hatiltat slte 9 .

Note the atrscence of declduous

shrub gro'rlth around pool nurat¡er

/ vlhlch results ln such pools

belng llned wlth only mosis

(!,pl1,ee4gl-. sPP.) and decaYlng

grass. åe1|9g ggJE¿1qlIþ. f orms

smal1 proportlons of nosqulto

larvae populatlons ln such

pool$.





Figure 2t, Black spruce habitat site t4.
Low shrub growth of alder
(A1nus sp. ) results in pools

being lined with decaying leaves

as well as moss (sphagnum sp. )

and deeaying grass. 4gdes

communis comprises higher

proportions of the mosquito

larvae population when in
addition to moss and d.eeaying

grass, decaying leaves are

also present.





Flgure 22. Schematlc fliagrarn of the CAZ

balted trap used d urlng the

sprln8 and suamer of t97o and

t97I. The paths of botn COz

ta¡; and an attracted mosq-

ulto are also shovln ( upper

rlghü).
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Flgure 23. C}Z-balted trap restlng on post

approxlnately 1 rneter from the

ground aL dlsturbed hat,¡ltat slte
nurnber 7. (Date: 26 July, I97I)

Flgure 24. C}Z-balted trap restlng on fallen
tree at trlaclc $pruce habltat slte
numi;er 9. (nate z 26 JulY , 79?I)





Flgure 25. l'Iap of the Whlteshell Nuclear Research

E$tabllshrnent and the town of Plnâwâ,

i'lanltoba showlng the locatlons of COZ

trapplng sltes. The sltes, habltat type

of each and years used are glven

t¡e low .

slre # Habltat type Years used

1

7

B

9

10

TL

22

23

24a

25å.

z6a'b

I{lxed wood

Dlst urbed

Poplar-a$h

Black spruce

Early regeneratlon

Irllxed rlood

Ear].y reg,eneratlon

Black spruce

Ðlsturbed

Dlsturbed

Dlsturt¡ed

r970

t970

1970

T97T

I97L

t9zt

t970

r970

r970

L97t

I97T

+7t
+ 71'

8,=

þ=

grass kept cut

not a d l¡;turbed hakrltat ln the strlct riense

slnce declduou$ trees were present¡ classified
as dlsturt¡ed slnce all shrub gro'rlth removed

and grass kept cut
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Figure 26, Seasonal distribution and

estimated maximum longevity

in days of species of adult

fenale mosquítoes for t970.
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t5
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2t+

29
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* = number of days l¡etween flrst and last trapplng

Flgure 26



Figure 2?. Seasonal distribution and

estj.rnated maximum longevity
in days of species of adult

fenale mosquitoes for t97t.
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Fieure 28, Numbers of mosquitoes trapped each

trapping evening and the mean and

variance of the total numbers

trapped on all trapping evenings

in each of seven trapping statíons

representative of five habitat types.
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Figure 29, Itlunber of mosquitoes

3" collected and. the

catch 25 nosquitoes

season.

Aof groups L*,

time required

throughout the

2b and

to

t9?t

¿ = groüp 1 ¡ Aedes communis
abserratug
intrudens
punctor

-trichurus
excruc j-ans

fitchii
riparius
flavescens
spencerii

Anopheles earleí

þ = group 2l Aedes sticticqs
dorsalis
vexans
c inereus

c = group )t Mansonia perturbans
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APPENDIX A

IqosQuITo LARVAE SAMPLING DATA APRIL 29 - AUGUST 4., l9?t

The followlng glves potll length (L) and wldüh (l,I)

1n neters (M), pooL surface ârea (A) and effectlve breedlng

surface &rea (E) ln square meters (lut2), pool water temper-

"roru ln degrees centlgrade (foC) and por¡I water pH 1n

addltlon tt¡ the numt¡er of larvae collected per dlp taken

from all pools sampled ln each of sltes 1 - 2t on all of

thelr respectlve sarnpllng dates fron Aprl1 29 through to

August t+, L97I.

Indlvldual sltes¡ are grouped together according

tr¿ ühe1r habltat types, wlth all sltes classed as dlsturbed

habltats ln Tables I - XIX, early regeneratlon halrltats

Tál¡Ies XX - XXIII, poplar-ash hatrltats Tables XXIV - XXX,

Lr1ack spruce habltats Tat¡les XXXI - XXXVI and mlxed wood

haLrltats Tables XXXVIï - XLVI.

Those pools marked wlth an asterlsk were greater
c

than 25 YI' ln effectlve breedlng supfâcê area and thus one

or more 25 lt2 quadrats was sanpled from them. A footnote

glves an e'stlnate t¡f the totaL effectlve breedlng surface

area of such pool-s.



APPENDIX

S1te Jt DlsturLred habltat

Por¡I # L

2

5.O 5.0 ?5.O 25.O 9

!'I

3

¿+

5

6

7

I
9

10

11

T2

A

7.O 3.O 2t.0 2t.0 10

E

A-

1.o 1.0

1.0 1.0

3.0 1 .0

6.0 0.4

2.O 1.0

1.0 1.0

3 .O 3.0

5.0 3.0

3.0 3.O

6.0 j.o

Toc

TABI,E II
Date sanpled z 3-Y-7t

pH

1.0 1.0 t3

1.0 1.0 11

3.0 3.0 t2

z.t+ 2.4 t3

2.O 2.0 11

1.0 1 .0 t2

9.0 9.0 t5

t5.o 15.0 t3
9.0 9.0 7

18.0 18.0 7

5.5

5.5

048810
2725t89
532038
t25 240 30

200

0

10 18 E8

6 tzo ?oo

3L 182

86

3 38 t+8 53

750¿1 0

6t14.01
20 0 3I+

# Lawae/dLp

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

25 26 l-4

58 39 58

85 240 224

5L9107

5111535t69
t5 2t+

3t+o SI+ LZ? 6,+ tt?

28 27O

11 60 11

o 3 t 11
1110 1

31022

t6 t+s

22001

20013112

F
P
\o



APPENDIX-A - TABLE IIT

Slte Jz Dlsturbed habltat

Poo] #

1

2

3

l+

5

6

7

I
9

10

11

L2

L

5 .O 4.0 20 .O 20 .O

dry

dry

1.0 1.0 1.0 1.0

dry

dry

dry

dry

dry

1.0 1.0 1.0 1.0

dry

1.0 1.0 1. 1.

hI A E Toc

11

pH

5.5 00000001110000000010

Date sampled z 3t-Y-7t

10 5.5 0

f Larvae /ag

t9 5.5 180

20 5.5 130

¡\)o



APPENDTXA-TABLEIV

Slte Jz DlsturLred hablüat

PooI # L

3

4

5

6

7

B

2.0

dry

dry

dry

dry

dry

dry

dry

dry

dry

dry

dry

l.j

2.0 ¿+.0 l+.0

A Ë
.I! Toc

9

10

11

t2

1ll

pH

Date sanpled t ?J-YT-lt

5.5 0000

# Larvae,/d lp

H
¡u
P



APPENDIXA-TABI,EV

Slte )z Dlsturt¡ed habltat

Pool #

1

2

3

þ

5

6

7

I

L

5.0 2.O 10.0 10.0

dry

dry

dry

Ú{ A E

dry

dry

Toc

9

10

11

t2

dry

dry

dry

dry

dry

dry

2E

pH

Date sampled : {-VIII-?1

5.5 6t3t6113t51ßt5n10

# Larvae /atp

F
to
¡u



APPENDIX

Slte lz Dlsturt¡ed habltat

Pot¡l #

1

2

3

l+

5

6

L

2.O 1.0 2.O 2,O

2.O 2.0 ¿1.0 4.0

1.0 1.0 1.0 1.0

5.O 2.0 1o.g 10.0

3.0 1.0 3.O 3.0

25.O 1.0 ?5 .0 25 .O

W A E

A- TABTE VÏ

Date

Toc

7*

28

23

27

26

?4

2t

8r+* 5.o 5.O 25.O 25.O 20

pH

5.O 5.O 25.O 25.O 28

5.5

5.5

5.5

5)5

5.5

5.0

9

10

11

sampled ¿ 6-V-7t

3

L

0

1

20

5

1

0

2

0

3

6

90

ß

10,0 1.0 10.0 10.0

2.0 0.5 1.0 1.0

2.0 1.0 2.0 2.0

24

101

00000
24 25

t?2t+O
51112
21100
2Ir5
20226
3114
810tt5

* Estlnated effectlve breedlng surface êre& = 100 MZi *n 4OO lqz

# Larvae/d lp

5.5

0000

23

2t+

23

5.5

301023t2 10101.2

5.5

5.5

5.5

01160111I22401

t331r124310242

10 26 B 50 tts
P
¡\)
\¡)



APPENDIX

Slte lz Dlsturt¡ed habltat

PooL #

1

2

3

4

5

6

L

dry

dry

dry

dry

dry

25.0 1.0 25.O 25.O 22

td A E

À-

Toc

7

I

iÁùæ vrr
Date sanpled ¿ 3t-Y-7t

9

10

11

pH

dry

dry

dry

dry

dry

# Lawae/atp

5.5 00
00

t3?800011t1+5oo03t
1444

P
¡u



APPENDIXA-TABI,EVIII

Slte L5z Dlsturbed Habltat Date sanpled z t9-Y-71

PooI #

1n

L

1r

5.0 5.0 25.0 25.O

I'I

1rÉ

A

5.O 5,O 25.0 25.O

E

1*

5.O 5.0 25.O 25.O

Toc

* Estlnated effectlve breedlng gu¡face årea = 326 VIz ( 4 - 25 M2 quadrats sanpled )

5.0 5.0 25.0 25.O

pH

5.5

5.5

01120
2 0112
23311
22256
11000
4-ooo1
01000
t2330

5.5

# t,arvae/dtp

0001122000201I2

5.5

oo1o33ot111"?103

110t2O1t2234452

2t+O00002221133t|

!-¡
N\^



.aPPENDrxa:CÁÈiÈrx

Slte L5z DlsturLred habltat

Pc¡ol #

1re

L

1*

5.0 5.0 25.O 25.O t?

t,j

1n

+
2

A

5.0 5.0 25.O 25.0 t2 5.5

E

5.O 5.0 25.0 25.0 t2 5.5

* Estlnated effectlve Lrreedlng su¡face area = BO yP ( 3 - 25 MZ quadrats sampled )

+Pool remalnlng after large pooL ( 326 Mz ) rras drled.

Toc

5.0 1.0 5.0 5.O

pH

5.5

Date sanpled z 9-YI-7t

01001001
00002
50000000
00000
00000007
00110
00000

# Latvae /dLp

t2 5,5

000000224500

000000000t10

001000000000

F
tù
o\



APPENDIXA-TABI,EX

Slte t6z Dlsturbed habltat Date sanpled: L9-¡l-7t

Pool #

1*

L

2x'É 5.0 5.0 25.O 25.O t7

5.O 5.0 25.O 25.O t2

hI A

3rt** 5.0 5.0 25.0 25,0 18

E

4.,Ê*r** 5.O 5.0 ZS.O ZS.0 Zt

roc

Estlnated effectlve trreedlng s¿3face êrea¡ * = ll0 MZi ** = ll00 VlZ¡ x** = ?5 mzi

*.r** = 600 u2

pIi

5.5

5.5

00000
0t3
01002
022t3
00001
22300
00000
000Lt

# Larvae/dtp

5.5

0333001000tL123

5.5

oo111L223Ooo41o

122801010020000

0113700020200L1

P
Ì\){



APPENDIX'A - TABI,E XI

81te 16z Dlsturtred habltat Date sampled z )-YI-lt

PooI #

I
2*

t

5 .o 3.0

5.0 5.0

W

3** 5.O 5.0 25.O 25.O t5

A

4*rtrl 5.O 5.0 25.O 25.0 16

15.0 ts.o L3

25.O 25.0 t6

E

Estlnated effectlve breedlng surface area:,* = l+OO ltz¡ ** = 40 M2; {tlllû = 100 Mz

Toc pI{

5.5

5.5

000000000000000
0CI0000000000000
00000
000000000000000
00000
000000000000000
00000

5.5

# Larvaey' dtp

5.5

00000

00000

00000

F
¡\)
@



ÀFPEÑDITA: TÄSI,E XITI

Slte t9¿ Dlsturbed habltat Date sampled z 20-Y-71"

Pot¡l #

1rå

1+

5.0 5.0 25.O 25.0

1¡Ê

5.O 5.O 25.O 25.0 g

1n

5.O 5.0 25.O 25.0 g

T0c

* Estlnated effectlve breedlng surface area = ?5O M2 ( 4 - 25 yP çluadrats sampled )

5.0 5.0 25.0 25.0

pH

5.5

5.5

0302r1223450300103t?
0t223
3 3tt 58 32 51 1 2 20 0 30 1 2 3 3

35561
3 32L 61 1 223t+ 6? o 1 1 3 3 31
471023
33211323o3334|4666714
66003

5.5

# Larvae/dlp

9 5.5

F
u)o



APPEI\DIX JI ; TABLE Xl-V

slte t9¿ Dlsturlred habltat Date sampled z 9-Y1-71

Pool #

1{f

L

trf

5 .O 5.O 25.0 25.O 22

l¡I

1*

A

5.O 5.O 25.O 25.O 22

E

1*

5.0 5.O 25.0 25.O 22

Toc

* Estlnated effectlve breedlng surface area = 1oo M2 ( 4 - 25 M2 quaarats sanpled )

5.0 5.O 25 .O 25.O 22

pH

5,5

5.5

00000
00000
00000
00000
00000
00000
00000
00000

# Larvae /dl-p

5.5

000000000000000

5.5

00000000000000

00000000000000

000000000000000

P
u)



APtrEÑ.D:tNÃ-iABtE)fi¡

Slte t9: Dlsturbed habltat Daüe sanpled z 23-YI-7t

Pool- #

1{ú

L

1*

5.O 5.0 25.0 25.0 t5

W

1*

A

5.0 5.0 25.O 25.O t5

E

1n

5.O 5.O 25.0 25.0 t 5

Toc

* Esülnated effecülve breedlng surface êre& = 1OO M2 ( 4 - 25 M2 quaArats sampled )

5.0 5.0 25.0 25.0 t5 5.5

pi{

5.5

5.5

00000
00000
00000
00000
00000
00000
00000
00000

# Larvae/dLp

5.5

000000000000000

010000000000000

000000000000000

000000000000000

P
\¡t
t\)



APPENDIXA:TABIEXVI

Slte t9z Di-srturLred hablt,at DaÈe sampled: 4-VIII-21

Psol # L

5.O 5.O 25.O 25.0

tJ A E T0c

28

pH

5.5 0 0 0 1 0 00 0 0 0 200 0 000 0 0 02
00102

# r,arvae/atp

ts
\¡)
u)



APPENDIX 
-.A 

- TABI.E XVTI

Slte 2Oz Dlsturþed habltat Date sanpled z 25-V-ZI

Pool #

1*

L

1*

5.0 5.0 25.0 25.0 t3 5.5

i,J A

1*

5 .O 5.O 25 .O 25.0 t3

E

1*

5.0 5.O 25.O 25.0 t3 5.5

toc

x Estlnaüed effectlve breedlng surface êreâ, = ?5,OOO l,P ( 4 - 25 H2 qua.drats sanpled)

5.0 5.0 25.O 25.O t3

pH

5.5

11rtoooo1o4113061250
00111
3 3 57 10 t3 21 o 3 o 0 2 1 1 2 2 2 3

3t+5621
6oStosoooooootz2z?ts
11435
8Lt23333150210t20001
111134

# Lawae/a4

5.5

P
\¡)F



APPENDIX A - TABI,E XVIII

Slte 2Oz Dlsturt¡ed habltat Date sampled z 9-VL-?t

Pool #

1'n

L

t*

5.0 5.0 25.O 25.O t4

}J A

1*

5,O 5.O 25.O 25.O lt+

E

1r3

5.O 5.0 ?5.0 25.O 1l+

Toc

* Estlmated effectlve breedlng surface area = 5O,OOO M2 ( 4 - 25 M2 quadrats sanpled )

5.O 5.O 25,O 25.O

pE

5.5

5.5

01000
00010
00000
00000
00000
00020
00000
00000

14 5.5

5.5

# Larvae/dLp

000000000002000

000000000011000

000000000000000

000000000000000

F
u)
\JT



': ' r.l' ,. :

APPENDIXA-TABLEXIX

SIte 20r Dlsturbed habltat Date sanpled: 23-VL-7!

Pool #

t¿T

t

1{f

5.0 5.0 25.0 25.0 t5

t¡ A

1{å

5.0 5.0 25.O 25.0 t5 5.5

E

1r+

5.0 5.0 25.0 ?5.0 t5 5.5

Toc

* Estlnated effecülve breedlng eurface area - 25,000 MZ ( 4 - 25 M2 quadrâüs sanpled )

5.0 5.0 25.O 25.0 t5 5.5

pH

5.5 00100
00000
11080
00000
10020
0033a
00000
10001

# Latvae/dLp

000000000t22600

023500000000000

t20100000000000

000200000000001

ts
u)o\



APPENDIX A -- TABI,E XX

Slte 6z Ear]-y regeneratlon Habltat Date saropled t J-\t-lI

Pool #

1

2

3*

L

5.O 3.0 Ls.O t5.0

8.0 2.0 16.0 16.0

5.O 5.0 25.O 25.O

tÁl

Ll

A E

5

6

7

B

g**

5.0 5.O 25.O 25.O 24

Toc

,+.0

l+.0

3.0

3.O

5.O

2L

23

23

pH

4.0 16.0 16.0

4.0 16.0 L6.0

1 .0 3.O 3.0

3.0 9.0 9.O

5.0 25.O 25.O

5.5

5.5

5.5

10

Estlnated effectlved breedlng surface areas -,F = 64 m?i ** = 60 YP

200tt1000112221
L5 B 2t 7 2 10 B t2 7 I 10 3 t3 7 4 4

1 O 0 1 0 O 2 O O 4.0 O O 0 O 5 5 2 t O

5tt+55
t120100100t201002100
0 2222
22000000021Lt100
t21011450t2153r3
4 t6 1

544102101
3 t 2 4- 20 o o 0 3 32 t 2 31 0 0 1 0

00?2I
51137942.O 2.O 4.0 ll.0 t5 5.5

# Lawae/drp

23

27

2B

2B

?8

5.5

5.5

5.5

5.5

5.5

5.5
P\,
N



APPENDTX.A - TABLE XXI

Slte 10: Ear1y regeneratlon habltat Date sanpled ¿ tt-Y-?t

pool #

1+ 5.O 5.O 25.O 25.0 6

L

z** S.o 5.e ZS.o zS.0 I

l.J .A

3 2.0

4 z.o

5*** 5.0

E Toc

2.o 4.0 l+.0

2.0 4.0 l+.0

5.O 25.O 25.O

6 j.o

7 2.O

B 2,0

g 3.o

10**rË* S.O

pH

5.5

2.0 6.0 6.0

2.0 4.0 4.0

2.0 4..0 þ.0

2.0 6.0 6,0

5.O 25.O 25.O

1ll

11

11

5.5

1020t242?54311002001
11t21
o t t 32 321 O 31 O O0 O 1-1 I+1 O

10140
t+583
2t571
2 I+- 2 5 0 7 3 4 0 0 þ 0 I 2 3 0 1 1 t 3

03500
00121211
392t10
3301
Ir4 3tt 1

075410t0034r36600t31
83211

# Larvae /atp

5.5

5.5

5.5

t3

11

tt
14

14

5.5

5.5

5.5

5.5

5.5

F\,
@



APPENDÏXA-TABLEXXII

Slte 10: Early regeneratlon habltat Date sanpled: 1-Vï-71

Pool #

1

2

3

4

5

L

dry

dry

0.6 0.6 t.2 L.2

dry

5.0 5.0 25.O ?5.0

l^I .áI E

6

7

B

9

10

Toc

3.A 2.O 6.0 6.0

1.0 11.0 1.0 1.0

2.O 1.0 2.0 2.0

3.0 2.0 6.0 6.0

5.0 5.O 25.0 ?5.0

pïf

7 5,5 2

# Larvae/dIp

10

B

9

9

9

5,5

5.5

5.5

5.5

5.5

5.5

0

0

0

0

0

0

1

0

0000000000000223500
00I2
1100t

2

00011
0001001111230000103
0200 P t:

\¡)\O:



Pt¡ul #

Slte 10: Early regeneratlrrn habltat Date sanpled ¡ 23-YI-7t

1

2

3

4

5

6

7

B

L

dry

dry

dry

dry

dry

1.0

dry

3,0

1.0

dry

td

AP?ENDIX

A E

A

T0c

- TABI,E XXIII

9

10

1.0 1.0 1.0 22

PTI

1 .0 3.O 3.0

1.0 1.0 1.0

# Lawae/atp

22

18

5.5 0

5.5

5.5

000

F
Fo



Pool #

Slte

APPENDIX A -
Poplar hatrltat (nature)

1

2

3

4

.5

6

7

I
o

10

11

t2

L

1.0 1.0 1.0 1.0

2.0 1.0 2.O 2.0

3.0 2.O 6.0 6.0

1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0

3.0 2.o 6.0 6.0

6 .o z.o tz.o Lz.o

6.0 3.0 18.0 18.0

ll.o 4'.o L6.o 16.0

¿1.0 t,0 ¿t.0 4..0

1*o 1.0 t.o 1.0

3.0 1.0 3.0 3.0

tü .A E Toc

TABI,E XXTV

Date sanpLed r J-V-II

B

B

2

9

0

1

9

2

3

3

3

l+

pH

t

1

1

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

I7

¿l'

4

7

4o

3

7

6

20

I
18

I

3

7

# Larvae /a tp

1

1

1

1

1

11r078

11 14

t0 t2
222
723

5713

5t4
6L?
22t
796

10

E9

4

356
7t2

9L72

0g

2

t3

2

Btt47o2
210773

FF
F



Pool #

Slte B:

fIPPENDïX'A

Pr.rplar habltat (youne)

1

2

3

4

5

6*

L

1.0 1.0 1.0 1.0

2.0 1.0 2.0 2.0

4,.0 3.0 tz.o tz.e
t.5 1.0 t.5 t.5
2.0 2.0 ¿+.0 4,0

5.0 5,Q ?5.O 25.0

l¡l A E

- TABI,E XXV

Date sarop}ed : 10-V-71

Toc

7

B

9

TL

11

11

TT

t2

11

,+.0 1.0 4.0 þ.0

2.Q 1.0 2.O 2.0

5.0 5::.O 25.0 25.0

pH

5.5

5.5

5.5

).)

5.5

5.5

10

¡t Estl¡rated effecülve breedlng s¿¡fâce area = 400 Mz

5

tts I
t65t76n293?
287

34 t7 5 1¿lB tts
002451141
112I2
84103
49 35

5t+55L352t238
t6 56 23 tt3 ? 4,3

18 3L tg L3 82 1024.0 0.3 7.2 ?.2 11 5.5

# Lawae/d tp

11

11

tt

5.5

5.5

5.5

11 20 30 80 20

113?2115331

6t z? 9 130 9 tzí 18

t39t93L
6 t?5

F¡

t\)



APPENDIX A .

Slte 8¡ Poplar hatrltat (young)

PooI #

1

?

3

4

5

6

L

dry

dry

dry

dry

dry

5.O 5 .0 25.0 25.0 23

hI A B

7

I
9

10

Toc

TABI,E XXVI

Date sanpled z 3t-Y-7t

dry

dry

dry

dry

pH # Larvae/dlp

5.5 000120000I2201000000
00000

P

u)



APPENDTXA-TABI,E**''

slte 18: Ash habttat Date sanpled ¿ 20-y-?1,

Pool #

1

2

3

4

5

6

?

B

9

10

L

ts.o 1.0 15.0 15.0

5.0 1.0 5.0 5.O

5.0 2.0 1o.o 10. o

9.0 2.O 18.0 18.0

4.0 z .o 8.0 B. o

6.0 z.o rz.o tz.o
10.0 1.0 10.0 10.0

8.0 2.o 16.0 t6.0

6.0 z.o tz.o !z.o
1.0 1.0 1.0 1.0

A E Toc

7

7

I
9

10

9

9

9

10

10

pH

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

5.5

32393 11 t6635 8o 66 1r

23245
3640403334
0011110Lt3466201.20
32010013
011300111321
4110200012
1100000011110010
002314t11023
1

# Larvae/o tp

P
È



APPENDIX A - TABLE XXVIII

Slte 18: .åsh hat¡ltat , Date sanpled z 9-ÍI-?1-

PooL #

1

2

3

4

5

6

7

8re

L

dry

3.0 1.0 3.0 3.0

5.0 1.0 5.0 5.O

10.0 1.0 10.0 10.0

&.0 2 .0 8.0 8.0

4..0 ll.o 16.0 16.0

B.o 1.0 8.0 B.o

5.O 5.0 25.0 25.O

h, A E Toc

9

10

pH

t5

1B

t7

18

L9

t7

ß

* Estlnated effectlve breedlng surface ârea = 30 y|z

8.0

1.0

5.5

5.5

5.5

5.5

5.5

5.5

5.5

2.0 t6.0 16.0

1.0 1 .0 1.0

000
00000
00000000
00000000
00000000
00000000
00000000
00000
00000000
0

# Larvae /atp

1_6

t7

5.5

5.5

00

00000000

000000000000

00000000

P

L¡l



APPENDTXA-TABLEXXTX

Slte Ztl Poplar habltat (nature) Oate sanpled ¿ 25-V-?t

Pool #

1rÉ

L

1*

5.O 5.O 25.O 25.O t5

l¡' A

1rf

5.0 5.0 25.O 25.0 t5

E

1*

5.O 5.0 25.0 25.0 t5 5,5

Toc

* Estlmated effectlve breedlng surface area = Z0O ItP ( 4 - ZS I{2 quadrats sanpled )

5.0 5.0 25.O 25.0

pH

5.5

5.5

02010
00000
23100
01000
00111
00000
00011
00011

# Larvae/atp

t5 5.5

000000010100000

010000000000200

010000000100010

000001000011000

F

O.



¡ppnñnri¿ - TABT,E xxx

Slte Ztz Poplar habltat (rnature) Date sanpled z 9-Yl-?L

PouI #

tx

L

1rs

5.0 5.0 25.0 25.0 1,9 5.0

w A

1*

5.0 5.O ?5.O 25.0 tg

E

1rú

5.0 5.O 25.0 25.0 tg

Toc

* Estlnated effectlve breedlng surface êrea = I5o NIz ( 4.- 25 ylz quadrats sanpled )

5.O 5.0 25.O 25.0 tg 5.O

pH

5.0

0030000o563520000000
000000
00000000000000000000
00000
0 0 0 0 0 0 0 0 0 0 22 0 0 t2 0 0 0 0 0

000000
00000000000000000000
00000

# Larvae/atp

5.0

FÈ\)



APPENDTXA-TABLEXXXI

Slte )z Black spruce habltat Date sanpled: 10-V-71

Pool #

1r* ', J .o 5.0 25 .O 25 .O

t

2 1.0

3 2.0

4.** S.O

W A E

1.0 1.0 1.0

2.0 4.0 4.0

5.O 25.0 25.0

5 5.0

6 z.o

7 10.0

Tuc

7

pIi

E 2.O

g 4.0

10 2.0

11 1.0

1.0 5.O 5. C)

2.0 4.0 ll.o

2.0 20 .0 20 .o

5.5

3

B

9

5.5

5.5

5.5

10000000000000000000
00000
0

0000
0042130511 2011005135
2335017
21000
?6 B 6

1 0 20 1 1 0 1 0 1 1 t?1 0 t?591 1

30
2L3
4?rß
32
t3

1.0 2.O 2.0

1 .0 I+.0 4..0

1.0 2.0 2.0

1.0 1.0 1.0

# Larvae/dlp

?

B

6

Ë. Ê,

5.5

5u5

B

6

6

4

5.5

2.)

).)

5.5

F

æ



APPEI{DÏX-A

Slte )t Black spruce habltat

Pool #

72

t3

L

3.0

1.0

t\l

2 .A 6.0 6.0

1.0 1.0 1.0

A E Toc

T.ABLE XXXI (contlnued )

Date sanpled: 10-V-?1

7

?

pH,

5.0

5.0

3 B 6111
3

# Larve/di-p

,* 3 1oo M2; ** = 55 M?

P

\o



APPET\DTX A - TABI,E XXX]I

Slte )t Black spruce hatrltat Date sampLed ¡ 1-VI-71

Pool # L

2

3

4

5

6

7

B

dry

dry

dry

dry

dry

dry

dry

dry

2.O

dry

dry

dry

l/ü A E Toc

9

10

11

t2

pH

1.0 2.0 2.0

# Lacvae/dLp

4.5 57

ts\ô



APPENDÏX A

Slte 12z Black spruce hatrltat

Poul #

1

2

3

4

5

6

7

B

9

10

11

t2

t3

L

3.0 3.0 9.0 9.0

2.0 1.0 2.0 2.0

g.o 1.o 9.0 9.0

6.0 1.0 6.0 6.0

1.0 1.0 1.0 1.0

2.0 2.0 4.0 4..0

5.0 5.O 25.0 9.O

3.0 2.0 6.O 6.0

2.0 2.O 4.0 4.0

4.0 4.0 16,0 16.0

3.0 3.0 9.0 g,o

5.0 1.0 5.O 5.0

10.0 1.0 10.0 10.0

w A E Toc

- TABLE XXXIII

Date sampled t t2-Y-7t

4

4

3

6

5

4

5

5.

4

5

4

5

6

pH

5.0

5.0

5.o

5.O

5.0

5.5

5.O

5.0

5.0

5.0

5.0

5.0

5,O

0

0

0

3

4

0

4

7

0

7

3

6

0

0

B

0

0

10

5t
11

4t
!2

1

01
t

L7
26

20

# Larvae/atp

10

10
101

3o
527

113
30

311
002

000

5

3

t5

0

L3

2

0

o

5t3r7

24.2

3943800513
0 30

381616

P
\tr
P



APPENDIX .A

Slte t2z B1ack spruce habltat

Pool #

1

2

3

4

5

6

7

I
9

10

t1

t2

t3

L

dry

dry

4.0 0.8 3.2 j.z
2.O 1.0 2.0 2.0

1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0

dry

1,0 1.0 1.0 1.0

1.0 1.0 1.0 1.0

2.0 2.0 4.0 4..0

dry

t.o 1.0 1.0 1.0

ll..o 1.o 4.0 4.o

t{ A E

- TABI,E

Toc

XXXIV

Date sanpled: 1-VI-71

pH

7

t0

t2

10

lt.s

lt .5

4.5

4.5

# Larvae/dlp

122
63
3

4

6

7

9

4.5

4'.s

4.5

L2 4-.5

g 4'.5

10

6

77152

5

t63116

F
\Jt
tu



APPENDTX A

Slte 14: B1ack spruce hatrltat

Pcrol #

1

2

3

¿t

5

6

7

I
9

10

11

t2

L

3.0 3.0 9.0 9.O

3.0 2.0 6,O 6.Q

2.O ?.0 4.0 4.0

1.0 1.0 1.0 1.0

2.0 1.0 2.0 2.O

2.0 1.0 2.0 2.0

1.0'1.0 1,0 1.0

2.O 1.0 2.O 2.O

2.O 1.0 2.0 2.O

1.0 1.0 1.0 1.0

2.0 0.5 1,0 1.0

2.0 0.5 1.0 1.0

I,I
vf A E Toc

- TABLE XXXV

Date sampled t t3-Y-7t

4

10

6

t2

B

3

7

10

10

7

3

3

pH

5.0

5.0

5,0

5.0
l+.5

4.5

4.5

4.5

l+.s

l+.5

l+.s

4.5

5L25t920 864 3220

19 83 t45 t7 t5 72

3?3o10
20

ß t?0

L 7,"

t4

22 2t

28 52

20

92

35

# Larvae/atp

F\¡
\¡)



APPENDIX

Slte L4¿ Black spruce habltat

Pool # L

3

4

5

6

7

B

1.0 1.0

1.0 1.0

dry

1.0 1.0

1.0 1.0

1.0 1.0

1.0 1.0

dry

dry

dry

1.0 1.0

2.O 1 .0

t't| A

1.0 1.0

1.0 1.0

E

A - TABI,E XXXVI

Date sa,apled z 2-\trI-71,

Toc

9

10

11

t?

1.0 1.0

1.0 1.0

1.0 1.0

1.0 1.0

11

pH

1t

4,5

4.5

t3

t5

10

B

29

500

4.5

lt.s

4.5

4.5

# Larvae,/o tp

1.0 1,0

2.0 2.0

110

240

25

38

7

7

\.5 40

4.5 7 18 F
\JTÈ



APPENDIX A

Slte Lz Mlxed wood haÌrlüat

Pool #

1

?

3

¿r-

5

6

?

I
g*

I,

1.0

4-.0

1.0

4..0

1.0

1.0

1.0

2.0

5.0

BI

1 .0 1.0 1.0

3.0 tz.o tz.o

1.0 1.0 1.0

3.0 t?.o tz.o

1.0 1. O 1.0

1.0 1.0 1.0

1.0 1.0 1.0

o.5 1.0 1.0

5.O 25,0 25.0

A E Toc

- TABI,E XXXVII

Date sanpled z 29-TV-7L

I
9

6

9

B

B

9

B

7

pH

10**

5.5

5.5

5.5

5.5

5.O

5.0

5.5

5.5

5.0

tt
t2

5.0 5.0 25.0 25.0

452

41126
0

1031
0

0

597

3

44Bz
74'12
23O1
1010
10 t3

4t95
2.O 1.0 2.0 2.0

2.0 2.0 4.0 ll.0

# Larvaer/0 f p

571210286Ð11

Ir11L3025

tt 5.5

10

9

5.5

5.O

10 10?93t+846ßBB20tt+
3443
L2t58210
1

03t358663 F
L¡r\^



APPENDIX

Slte 1: Þllxed lüood habltat

Pc¡r¡1 #

13x** 5.0 5.A 25.O 25.O

r,

14 ,+.0

lJxx** 5.O

l,ll A

Estlnated

:Flft9:* = 45

E

1.0 4.0 ¿l.0

5.0 25.0 25.O

A - TABLE XXXVII (cuntlnued )

Date sanpled z 29-IV-7I

roc

effectlve breedlng surface area: 'l& = 10OO MZi *x - J0 M2; '*:FiÉ = 30 1q2¡

11 5.5

..?
lvl

PII

11

11

5.5

5.5

1 300 25o

100 3J 11

4 2OO 250

45711 9

þ4zzo

# Larvae/atp

17 235 70

9350 10
2B

69699
t2 10

75 t30 37 27 55 25

2000ß6?04

336104t7166

F
\rro\



APPENDIX

Slte 1: Þllxed wood habltat

Poot #

1

2

3

4

5

6

7

I
9

L

dry

4.0 1.0 4.0 4.0

1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0

dry

dry

2.O 0.5 1.0 1.0

1.0 1.0 1.0 1.0

5.0 5.0 25.O 25.O

hl A E

A - TABLE XXXVITÏ

Date sanpl-ed t 3t-Y-7L

Toc pH

10

10

10

10

11

t2

L3

5.5

5.5

5.5

2.O 2,O ll.0 l+.0 t3 5.5

dry

dry

dry

3o02
3

3

# Larvae /atp

6

9

1t

5,5

5.5

5.5

T

9

01000000000000000000
00000
0000

P\\)



APPENDIX

Slte Lz Mlxed vrood habltat

Pool #

14

L5

dry

dry

a - TABLE XXXVIII (contlnued )

Date sanpled l 3t-Y-7t

Toc pH li Larvae /a tp

F
LN
æ



APPENDIX

Slte 4.: Mlxed wor¡d habltat

Pt¡ol #

1

2

3*

L

6.0 z.o tz.o rz.o

4..0 2.0 8.0 B.o

5.0 5.0 25,0 25.0

t'l A

þ

5

E

3.o 2.0 6.0 6.0

6.0 4.0 z4.o z4.o

A - TABI,E XXXIX

Date sampl-ed ¡ I+-Y-7t

Toc

6

7**

o

7

7

pH

3.O 3.0 g.O 9.0

5.0 5.0 25.0 25.O

o

9

10

5.5

5.O

5.5

3.0

2.O

1.0

10

10

Estlnated effectlve breedlng g¿¡facê årea t * = 60 I42z ,*,* = j6 lqz

2

9

11

9

t¡

4

2

¿t

36

9

4

5

18

0134223
10109054
L6 I j 10 t5

4543564
37302
t53t623
536I8210
t+7 218 111

68 80 39 18

Lt' 24 11 tZ 14

03
2tB5

1.0 3.0 3.0

2.0 4..0 4..0

1.0 1.0 1.0

5.5

5.0

# Larvae/atp

t3

11

3

10

5

4

5.5

5.5

000

t7

7

9

99t47692t865

5.0

5.5

5.5

341'-142563o18 1

B1

29 29 1¿f t7 18 1 14. 3 t2
113tt6138

F
\tr\o



¿Þpnt'lDriA-TABLEXL

Slte l.¡ : Mlxed wot¡d habltat Date sanpled : 3t-Y-71

Pool # L

3

l+

5

6

7

I

dry

dry

1.0

dry

dry

dry

dry

dry

dry

dry

l\I A E

1.0 1.0 1.0

Toc

9

10

pä

18 5.5

# Lawae/dLp

F
o\o



APPENDIX A

Slte 11: I.{lxed wot¡d hatrltat

Pot¡I #

1*

L

?

3

4

5

6**

5.O 5.0 25.O 25.0 26

l^J A

4.0 ?.0 8.0 8.0

2.O 2.0 4.0 þ.0

3.0 3.O 9.0 9.0

?.0 2.0 þ.0 4..0

5.O 5.0 25.0 25.O

E

: TABLE XLI

Date sampled t tI-Y-?t

Toc pH

I
9

10

5.0 5.0 25.0 25.O I

B

t?

11

tz

t2

5.5

5.0 ?.0 1o.o 10.0

2.0 2.O 4'.0 4.0

1.0 1.0 1.0 1,0

5.5

5.5

5.5

).)

).)

T2

44

5

4

I3

9

6

t7

57

20

2

11

1,5

Estlnaüed effectlve trreedlng surface area: '* = ?50 yl?¡'*'F = 30 Mz

? 10 17 t? t9 r? 10 t? t? 23 ? tB 46

10418t4329tt+3144
79t7tl 927
395t
101020L31023811

572
? r 8 5 o 5 1.8 2 B 10 6 1 lt o 4 t 5

t3?316
o 0 t3 28 2 3 20 23 2 ? 1 4 0 2 6o t7

3229ß5t+7
0320,+4322t
7 34

# Larvaeldlp

t3

T2

6

5.5

5.5

5.5

5.5

H
o\
F



APPENDIX

Slte 11: Mlxed wot¡d hatrltat

Pt¡t¡l #

1*

L

2

3

4

)

6

7

I
9

10

5.O 5.O 25.O 25.O 20

V'l A

2.O 2.O 4.0 4.0

dry

dry

1.0 1.0 1.0 1.0

dry

dry

dry

dry

1.0 1.0 1.0 1.0

E

.A=

Toc

TABLE XLÏI

Date sanpled ¿ 3t-Y-?L

pH

t5 5.5

5.5

* Estlmated effectlve breedlng surface area = 250 Yf

114
0t3
10 t3

t6

# Larvae/atp

50210012350000310
6Z
t3 32

5.5 t5

14 5.5 18
P
O.
¡\)



APPENDTX

Slte 13: Mlxed wood habltat

Poul #

1rf

t{r

5.O 5.0 25.O 25,0 10 5.0

1*

5.0 5.0 25.O 25.0 g

A - TABLE XLITI

Date sampled ¿ t3-V-7I

1rf

5,0 5.0 25.0 25.O 10 5.0

T0c

2

5.0 5.0 25.O ?5.0

pH

10.0 2.o 2o.0 20.0

* Estlnated effeetLvç breedlng eunfaoe area

5.0

7?t6t?10510 18 1¿r11

55t51013t6t610
195224.952918109
14tt+259t2612t2
t+ 18 40 11 t2 22 6o L! 30

tg11t2t31rr07t?37
t6 t'7 2t 11 10 lz t6 tz zs

t)t2 10 2232LI 18810
15 186tt+586511 ß5
L22024

# Larvae/atp

t2 5.0

14 5,0

86?0L57

t85426t2

* J00 M2

32 22 t2 35 12

7L3
11 t6 23 25

11 12 38

Btg1011t2

( lf. - ?5 nlt2 quadrals nampled ) H
o\
tv)



ÁÞÞNÑoÍiA-TABLEXLTV

Slte 131 Filxed wood habltat Date sampled z 2-YI-71.

PooI #

1n

L

1*

5.0 5.0 25.O 25.0 t7 4 .5

W A

2
+

3

4+

5 .O 5 .Q ?5.0 25 .0 21, 5 .5

E

5.O 2.O 10.0 10.0

3.0 3.0 9.0 9,0

1.0 1.0 1.0 1.0

x Estlmated effectlve breedlng surface ârea = 1OO M2

* Tnu of nany porr} renalnlng afüer large poót ( 5oo Mz ) rras drled.

roc pH

22

t7

L9

000110000
00000
000000000
00000
252020200
000000020
0

# Lawaer/a rp

5.0

5.0
l+.s

00001000000

00000000001

P
o\



APPENDIXA-TABI,EXLV

Slte t7 z Mlxed wor¡d habltat Date sampled z L9-Y-7t

Pool #

1'f* 5.0 5.0 25.0 25.0 Ig

2x* 5 .O 5.0 25.0 25 .O 20 5 .5

3*xx 5.0 5.0 25.O 25.0 20 5.5

4*rfit* 5.0 5.0 25.0 25.0 2L 5.5

Toc

Estlnated effectlve breedlng surface &rea:i* = 100 M2¡,F,* = 2OO I4?; t*i+ = 1OO M2;

:*.ro,* = 100 M2

pH

01123O0000233t242000
t 12 0 2

0 1221 0 ?0 0 0 0 1.21 0 0 30 2 3

3o 0 t2
t 4 5 6 tz 16 0 3 3 3 11 2 \' tl ? 8 1 4

1.22645612
r 2 211 60 1 1 24 tt 5 trt ?1 1 3 51
33420

# Latvae/dtP

Þ
o\
\Jr



APPENDIXA-TABI,EXLVI

Slte t7 | Mlxed wood habltat Date sampled t 9-1iL-71

Pool # L

2

5.0 5.0 25.0 25.O 15

t^I A

3

4

5.0 5.0 25.O 25.O

dry

2.0 2.0 þ.0 þ.0

E Toc pH

t6 5.5

5.5 00000
00000
00000
00000

t7 5.5

# Larvae/atp

000000000000000

000000000000000

0000

F
o\
o\



L67

,{PPENDIX B

MOSQUITO LARVAE ]ÐENTTFICAT]ON ÐATA

APRIL 29 - AUGUST 4, g?t

The following gives the number of each species

of l-arvae identifiedr and the total number of l-arvae

identified from aLl pools in all sites sampled on their
respective sampling dates from ApriÌ 29 to August 4r t97t.
Sites are grouped according to their habitat type, with

all disturbed habitats in Tables I XVr early regeneratlon

habitats Tables XVI XIX, poplar-ash habitats Tables XX -
XXV, bl-ack spruce habitats Tables XXVI XXXIV and mixed

wood habitats Tables XXXV - XLIII
When sites are sampled for the second or sub-

sequent tirnes¡ only those pools containing water are

listed. Those pools which contained water but no larvae

are marked with a single asterisk¡ those marked with a
double asterisk contained larvae which were not identified.
After the initial samplingt when most pools were dryt

]arvae were identified from pools not previously sampled.



APPENDIX B -TABLE I
Slte 2z Dlsturbed hairltat Date sanpled t )-V-lt

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

ct¡mrnunls

d orsalls
f 1tclr11

lnpllcatus
rlparlus
spencerll

Total

PooI #

4

5469
113t

1

t0 10

10

10

10

10 10 10 10

10 9

10 10

F
O.



APPENÐIX

Slte J: Dlsturbed hatrltat

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

excruclâns

f1tchl1

lnpllcatus
lntrudens

rlparlus
trlchurus

B - TABLE TT

Date sampled z )-V-lt

T<¡üaI

It No larvae present

Pool #

10 10

10 10

9710
1

10

10 11

10

10

t2

10

10

10

10

3

I+

10 10 10

3

10 10

P
o\
\o



Slte Jz

APPENDIX B

Dlsturbed habltat
- TABT,E III

Date sampled: Jt-Y-lt

Specles

Aedes

Aedes

Aedes

excruclans

vexang

clnereus

Pc¡o1 #

Total

10 L2

t2 I?

11 t2 L2

P{o



APPENDIXB-TABLEIV

Slte ): Dlsturt¡ed habltat Ðate

Specles

Aedes vexans

lotal

sampled: 4-VIII-71

PooL #

10

10

F\)
F



APPENDIX

Slte 7z Dlsturbed habltat

Specles

Aedes

Aedes

*åed es

Aedes

Aeiles

Aedes

Aedes

Aedes

Aedes

Aedes

cclrnmunls

excruclans

fltchlt
1npllcaüus

puncüor

rlparlus
spencerll

stlctlcus
trlchurus

clnereus

B - TABLE V

Date sampled z 6-V-?t

PooL #

9

Tofal

10

x No Larvae present

3

7

4t
7

3262
2

10

10

11

10

5

10

10

10

1

1

10 10 10

1

1

10 10 10 10

F
-\)
N)



APPENDIXB-TABLEVI

Slte I z Dlsturi¡ed habltat Date

Specles

Aedes canadensls

Toüal

sanpled z JI-Y-lt

Pool #

10

10

F\)
\t



APPBNDIX B -
Slte t5t DlsturLred habltat

Specles

TIiBLE VII

Date

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

t¡arrl

canadensls

excruclans

fltchll
rlparl us

clnereus

sanpled z t9-Y-7I

Por¡I #

TotaI

72

t
t7

65

t
4

100

F\)È



ÀÞÞÈuoii

Slte 15z Dlsturt¡ed habltat

B-

Specles

iÀein vrrr
Date

Aed es

Aedes

Culex

vexans

clnereus

terrltans

Pt¡oI #

Total

sampled z 9-YI-7t

* No larvae present

t7

1

3

2

2T

P\)
\rr



APPENDIXB-TABLEIX

Slte t6z Dlsturt¡ed habltat Date sampled z L9-V-71

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

t¡arrl
canadensls

clnereus

excruc lans

fltchll

PouI #

Total

1

tt
23 24

2

1

2

3

t3

25 25 25 25

10

t3

P{(}.



APPENDIX-B - TABLE X

Slte L9¿ Dlsturbed habltat Daüe sampled t 20-Y-7t

Specles

Aedes

Aedes

Aedes

Aedes

excruclans

fltchll
rlparlus
clnereus

Pool #

TotaL

74

4

L7

5

100

F\){



APPENDIXB-TABLEXI

Slte t9i DlsturLred habltat Date sanp3.ed z 23-YI-7L

Specles

Culex temltans

Toüal

Pt¡ol #

P\)
æ



APPENDIX B -
Slte t9t Dlsturbed habrltat

Specles

i¿ÈiB iir
Date

Anopheles earLel

Culex üerrltans

Total

Poul #

sanpled: 4-VIII-71

L

6

t,

.:

:

:

F{\o



APPEÑDIx B -
Slte 20: Dlsturtred habltat

Specles

rÀBrÈ xirr
Date

Aedes

Aedes

Aedes

Aedes

Aedes

t¡arr1

clnereus

excruclans

f1tchl1
rlparlus

sampled t 25-Y-7t

PooL #

TotaL

lt,

t
77

3

1,5

100

F
coo



APPENDIX B_. TABI,E XIV

Slte ZOt Dlsturbed habltat Date

Specfes

Cullseta mlnnesotae

Total

Pool #

sanpLed t 9-YÍ.-71

P
co



APPENDIXB-ÎABLEXV

Slte 2Oz DlsturLred hatltat Date

Specles

Cullseta nlnnesotae

Culex terrltans

Toüal

sanpled z 23-Yf-?1

Pool #

2

34

36

P
¡\)



^sppn¡¡niiB-TABLExvr
Slte 6t Early reteneratlon habltat Date sanled z 5-V-7t

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

canadensls

f1tchl1

1npl1caüus

rlpa¡1¡¡s

spencerll

TotaL

PooI #

I
1

11
25295
831.5

1

1

10 10 10 10

10

10

6z
38

10 10 10 t0 10

10

10

F
co
\¡)



APPENDIXB-TABLEXVII

Slte 10: Early regeneratlon habltat Date

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

t¡arr1

com¡nun1s

d lantaeus

excruclâng

lnpllcafus
lntrudens

punctor

rlPa¡1ug

stlctlcus
ürlchurus

Pot¡l #

sanpleil ¡ tL-Y-|t

212
2

lotaI

1

t I+ 4

51

2

10

10

10

32
35

t
6z

T

2

2

5

10 10

2

10

122
32

2

11

10 10 10 10 10 10
P
coF



APPENDIX B - TABT,E XVIIT

Slte 10: Early reteneratlon habltat Date

Spec.les

Aedes excruclans

Total

PooI #

sanpled z I-YI-ZL

3 10

3

14

t4

P
co
l.rt



ÁPPENDIX-B - TABLE XIX

Slte 10 ¡ Early regeneratlon hatrltat Date

Specles

Culex temltans

Total

ftanpled ¿ 23-Vf-7t

'ï:i_
9

2

F
æ
o\



APPENDIXB-TABLEXX

Slte Jz Poplar habltat (mature) Date sarnpled ¿ S-V-?I

Specles

Aedes

Aedes

Aedes

Aedes

communls

lnpllcatus
lntrudens

trlchurus

TotaI

10 10

Pool- #

10

10

10

1

I
1

10 10

10

10

144104
9564

T2

10

10

10

11

10

t2

10 10 _10 10 10

10

P
co\t



APPENDIXB-TABLEXXI

Slte 8: Poplar habltat (young) Date

Spec les

"Aedes

Aed es

Aedes

Aed es

Aedes

Aedes

barrl
canadensls

clnereus

erccruclang

fltchl1
lnpLlcetus

Total-

sanpled z tA-Y-71

Pool #

10 10

3

I
2

10 10 10 10 10 10

10 10

6

1

t
1

1

10

10 10

10

10

10 10 10

10

F
æ
co



Slte B:

APPENDIX B -
Poplar habltat (young)

Specles

..i..

TABI,E XXIÏ

Date

Aedes clnereus

CuLex terrltans

Total

Pr.roL #

sampled z 3t-Y-7t

1

4

F
@\o



APPENDIX

Slte 18: Ash habltat

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

barrl
canadensts

clnereus

d lantaeus

exruclâns

f1tchl1

lntrudens

B -.TABLE XXIII

Date sanpled: ZO-Y-lt

2

3

14
11

4

1

Pool #

Ttrtal

t
1

88

10 10

10

10

10 10 10

9

10 10 10 10 10

P
\oo



APPENDIX'B - TABLE XXIV

slte 2Iz Poplar habltat (nature) Ðate

Specles

Aedes

Aedes

Aedes

Aedes

Ì.¡arrl

clnereus

excruclâns

fltchll

Pr¡t¡1 #

sampled ¿ 25-Y-7t

TotaI

2

2

7

1

L2

¡r
\o



APPBNDIXB-TABLEXXV

Slte Ztz Poplar habltat (mature) Date

Specles

Aedes vexans

Total

Pool #

sanpled z 9-YI-7t

3t

3r

Þ\o
¡u



APPENDIX B

Slte ): Black spr¡,rce habltat

Specles

Aedes

Aedes

Aedes

abserratus

d lantaeus

pu.urctor

'- -Total

- TABLS XXVI
a

Date sanpled z 9-V-7t

* No larvae present

Pool #

3

7

t1
241
858610

10 10 10 10

10 1t

10

t2 L3

10

1,

?

81010

10 10 11 10

Þ
\o
\¡)



Slte )z

APPENpIi B'- TÀBI,E XXVIi

Black spruce haLrltat Date sampled: 1-VI-71

Specles

Aedes cc¡mmunls

Aedes dlantaeus

Aedes punctor

Total

Pot¡1 #

ê = Poul, contalnlng Larvae

was not prevlously sampled

larvae/d lp noü counted )

144

7B
5t3

t2 25

r¡hlch

(#

F\o
F



Slte )t

APPENDTX B-.-

Black spruce habltat

Spec les

TABLE XXVITI

Date sanpled z Z3-yT-Zt

Cullseta morsltans

Total

a- = Pool contalnlng larvae

was not prevlously Bampled

larvae/dlp not counted )

Pot¡L #

at5

whlch

(#

\o
\rt



Slüe )z Black

APPENDIX B

spruce habltat

Specles

- TABLE XXTX

Date sanpled: 4-VIII-71

Culex terrltans

Total

â = Pr¡r¡I contalnlng lervae

was not prevlously sanpled

llrva,e/dlp not counüed )

Pool #

t6a

5

whlch

(#

ts\o
o\



APPENDIXB-TABLEXXX

Slte tzz Black spruce hatJltat Date sanpled : tz-Y-?t

Specles

Aedes abserratus
Aedes dlantaeus
Áedes punctor

lotal

L

1

10 g 10 10 6 g 110

10 10 10

PooL #

10 10

10 tL t2 t3

10

_10 - 10

10

t
109

10 10 10

P
\o\)



APPENDIX B -- TABI,E XXXT

Slte t2: Black spruce habltat Date sanpled: 1-VI-71

Specles

Aedes

Aedes

Aedes

communls

d lantaeus

punctor

TotaI

3

Pool #

TT 14 10

11 t4 10

2

10 t2 L3

t2

10 t2

10

295
t

t4

29 tl+

P
\o
@



Slte tZt

APPENDIX B

Black spruce habltat
- TABLE XXXII

Date

Specles

Aedes punctor

Cullseta morsltans

Total

â = Pools contalnlng

prevlously sanpled (

not counted )

sanpled z 23-rlI-7t

14
a

t5
a

21
1

larvae nOt

# Iarvae/atp

l-¡
\o
\o



APPENDIX B

Slte 1,42 BLack spruce habltat

Soecles

Aedes

Aed es

Aed es

Aedes

comrnunls

d lantaeus

lnpllcatus
puncfor

- TABLE XXXTÏI

Date sanpled z t3-V-7t

lotal

3782
61 43

Pool- #

10

t
64

t0 10 10 10 10

10

10

11

10

10

t?

10 10

2

10

10 10 10

¡\)oo



APPENDIX B -
Slte 1ll: B1ack spruce habltat

Specles

Aedes

Aedes

Aedes

comnunls

d lanfaeus

punctor

TABLE XXXIV

Date sa¡npled z 2-YI-7t

Total-

10

18

Pool #

1

3

6

18 10

10

10

10

11

10

t2

9

10 10 10 10

¡\)o
l-r



APPENDIX B -
Slte 1: Mlxed wut¡d habltat

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aed es

Aedes

Aedes

Aedes

canadensls

comrnunls

d tantaeus

excruclang

lmpllcatus

lntrudens

punctor

rlpaslus

s¡1pufans

trlchurus

t¿er,E xxxv

Date sanpled z 29-IY-7t

Pool #

6

2

2

Total

2

2

4

L

* No larvae present

?

2

1

2

2

10

2

10

11

10

t2

1

173

L3 14 t5

5

10

9 L+ 510
1

10 10 10

10

10 10 10 10 10 10

¡\)o
lu



APPEÑDIi

Slte 1: Mlxed Ì¡ood hatrltat

Specles

Aed es

Aedes

Aedes

Aedes

-B - fÂBI,E XXXVI

Date sarnpled t 3t-V-71

canadensls

clnereus

excruclans

f1tchl1

Total

{r No larvae present

*r+ No larvae ldentlfled

2

110
51
5

P<¡ol #

11 t3 ** ** 10 r+rÊ

4

6

10

Ìuo
\¡)



Slte lt: Mlxed

APPENDIX

wr¡r¡d hatrltat

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

canadensls

clnereus

communls

d lantaeus

lmpllcatus

lntrud ens

punctor

spencerll

trlchurus

B - TABLE XXXVII

Date

PuoI #

sanpled: 4-V-71

Total

2

10

2

1

5

1

3

t

10

10

31
521

7

23

10

10

10 10 10 10 10 10 10 10

¡\)oÈ



APPENDTX B

Slte 11: Mlxed wood habltat

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aed es

Aedes

Aedes

t,¡arr1

canadensls

clnereus

communls

d lantaeus

excruclans

lnpllcatus
punctor

rlparlus

TABLE XXXVIII

Date sampled t It-V-?t

Pr¡ol #

18
1

Total

L2
11110
7

2 310
61

10

10

4

10 10 10

1

10 10

5

10 10 10 10

t\)
(>
\Jl



'..:r.

APPENDIX B

Slte 11: Mlxed tûood hablt,at

Specles

- iÁÈiÈ xxxrx

Date sampled z 3t-Y-7t

Aedes

Aed es

Aedes

Aede.s

Aedes

trarrl

canadensls

communts

d lantaeus

excruclans

PooL #

Total

10

10

TL

t
1

710
1

22 t2

foo
o\



APPENDIX B--

Slte t3t Mlxed wood habltat

Specles

TABLE

Aed es

Aedes

Aedes

Aedes

Aedes

Aedes

Áedes

XL

abserratus

Lrarrl

comnunls

exCrUC lans

lntrud ens

punctor

trlchurus

Date sampled t L)_Y-II

Pt¡o1 #

Total

?

1

t5

3

ll

6B

1

1

7

100 10

N)o{



APPENDIX E -
Slte !32 Mlxed wc¡r¡d habltat

Specles

TABI,E XLT

Date sanpled ¿ 2-YL-7t

Aedes excruclans

Aedes fltchl1

TotaI

{t No larvae present

l*r¡ No larvae ldentlfled

PooI #

*iF 3 rÉáf

T\)o
@



APPENDIX

Slüe 1/: Fllxed wood habltat

B - TABLE XLII

Date sanpled: t9-Y-Zt

Specle s

Aedes

Aedes

Aedes

Aedes

Aedes

barrl
clnereus

excruclans

flthcll
rlpa¡1us

Pool #

Toüal

2

1

t6

L2 11 7

24
10 11 13

3115

t

25 25 25 25

t\)o\o



Slte t7 2 Mlxed

APPENDIXB-TABLEXLIII

wood habltat Date sanpled t 9-YL-7t

Specles

Aedes vexans

Total

a = PooI contalnlng Larvae

not prevlously sampled ( #

not counted )

r+ = No LSrvae present

a
5

1,3

whlch was

Larvae/d lp

L3

to
Po



2LL

APPENDIX C

FREQUENCY TABLES FOR LARVAL SAI\IPLING DATA

The following gives the frequency of values

for the number of larvae per dip (¿ipper counts) for atl
sites sampled on each of their respective sampling dates

from April 29 to August 4r I97L. Dipper count vaLuesr

listed serially from lowest to highestr are given firstr
followed by their fiequencies given in parenthesis.

TabLes I XXI present frequency tables for sites 1 to

2L respectively, with sampling data for each site given

in order from first to Last date of sampling.



2r2

APPENDIXC-TABI,EI

Slte 1: Mlxed wood habltat

Ðate Sanpled Frequency of Dlpper Counts

29-rv-?1 0(13), 1(14), 2(B), 3(7t), 4(L7), 5(6),
6(to), ?(4), B(7), grc), 1o(6), 11(3),

t2(3), 13(¿'), 14(2), 16(r), 1.?(2), 19(1),

20(1), 25(r), 26(t), 2?(r), 28(1), 33(t),
j? (t) , S5(r) , ?o(z) , ?5(t) , 100 ( 1) ,

130(1), zjo(z), ?35(t), 250(2\, 3OO(1),

350 ( 1) , 457 (t) , 597 ft)
3t-v-?1 o(30), r(2), 2(r), J(3), g(1)

APPENDTXC-TABT,ETI

Slte 2¿ Dlsturt¡ed habltat

Date Sanpled Frequency of Dlpper Counts

3-v-71 o(55), t(39), 2(26), 3(g), ¿Þ(3), 5(t1),

6(2), B(1), 10(1)



2L3

APPENDIXC-TABLEIII

Slte Jt Dlsturbed habltat

Date Sanpled Frequency of DIpper Counts

3-v-?1 0(r3), 1(14), 2(?), 3(?), 4(3) , 5(6),
6(2) , Z(z) , B(2) , 9(z) , 1o(¿l) , tt(3) ,

ttt(2), 15(t), 16(2), 18(2), 19(1), 20(1),

24(r), 25(t), 26(t), 2?(L),28(1), 30(1),

31(1), 3B(2), 3g(r),1r5(1), 47(t), 48(1),

53(t), 54(1), 5E(2), 6o(r), 64(t), 85(1),

BB(1), 120(1), t25(r), r27(t), 182(1),

200(1), 22tJ(r), 240(2), 270(r), 34,0(1),

7oo(r)

3t-v-71 0(t7), 1(4), 130(1), 180(1)

23-vr-?1 o(4)

&-vrrr-?l 3( 1) , 10( 1) , 11( 1) , ts(t) , 16(2) , 31( 1) ,

41(1), 5r(t), 6l(t)

APPENDTXC-IABI,ETV

$lte 4: Ii{lxed wood habltat

Date Sampled Frequency of Dlpper Values

4-v-?1 o(B), 1(6), 2(10), 3(t3l , 4 (14) , 5(g) ,

6(4), 7(3), B(4) , 9(6), 10(5), 11(4),

Contlnued



2Lt¡

.APPENDIX C - TABLE IV (contlnued)

Slte 4: Mlxed wot¡d habltat

Date Sanpled Frequency of Dlpper Counts

4-v-7r

3r-v-7t

t2(2), t3(t') , 14(5), r5(2), 16(2\, r?(L),

18(?), zI(I) , ztt(t) , zg(z) , 31( 1) , 36(2) ,

39ß), 68(1), 6g(t), Bo(1)

0(1)

APPENDIXC-ÎABLEV

Slte Jz Poplar habltat

Ðate Sanpled Frequency of Dlpper Counts

5-v-71 0(2), 1(3), z(rt), 3(4), 4(5), 5(3), 6(¿l) ,

7(t2), B(5), g(4), 10(4), 11(3), tz(r),
L3r-), 14(1), r?(2), 18(1), 20(1), zL(t),

23(r), 40(1)



2L5

APPENDIXC-TABLEVI

Slte 6z Early regeneratlon habltat

Date Sampled Frequency of Dlpper Counts

5-v-?1 0(50), r(37),2(26),3Q), ¿r(9), 5(9),

., 7(3), B(3) , 10(2), 11(t), t7(t),13(1),
!5(L) , 16( 1) , Tr(t) , 37(r) , 94 ( 1)

APPENDIX C TABLE VII

Slte lz Dlsturbed habltat

Date Sanpled Frequency of Dlpper Counts

6-v-?1 0(2t1),1(30), 2(t6),3(8), t1(5),5(5),

6ß), ?(t), B(z), 10(3), 11(1), Lz(L),

t6( 1), 20(1) , 24(2) , 25(t) , 26(r) , 45(t) ,

50(1), 90(1)

3r-v-?t 0(10), 1(6), 3(2), 4(¿+) , 5(r), 7(r),
B( 1)



2t6

APPENDTXC-TABLEVTII

Slte B: Poplar habltat

Date Sampled Frequency of Dlpper Counts

ro-v-?t o(2), t(rz), 2(6), 3(6), 4(3) , 5(4),
6(z), ?(2), 8(3), 93), 10(2), 11(1),

13( 1) , 16(2) , r7 (r) , t9(z) , 19( 1) , 20(2) ,

7r(t), 23(r), 27(t), zB(L), zg(t), 30(1),

31(1), 33(t), 34(1), 35(r), 37(1), 43(r),

4g(r), 54(1), 55(r), 56(t), 61(1), B0(1),

82( 1) , g1( 1) , 113( 1) , Lr5(2) , 725(t) ,

130( 1), t35(r) , 14E( 1), t7sft\

3L-v-?L o( 19) , L(3) , 2(3)

.APPENDIXC-TABLEIX

Slte ): Black spruce habltat

Date Saapled. Frequency of Dlpper Counts

1o-v-7 1 0(45) , r(tg) , 2(7) , 3(g) , 4(2), 5(4 ) ,

6(3), ?(r), 8(2)',, g(1), 11(1), tz(t),
13(1), 1ó(1), t7(L), zt(t), 125(l)

sft) , 7 (t)1-Vr-71



2t7

APPENDIXC-TABI,EX

Slte 10: Early regeneratlon habltat

:i:i:":_-__ _, -__ .::ï_":-'3'-'-":'-ïi:-- -rr-v-71 o(32), t(35), 2(1t+), 3(r?),4(12), 5(5),

, 6(2), ?ß), B(2), 9(1), 10(1), 11(1),'

tz(t) , ts(L) , zt(L) ..

t-vr-71 o(42),1(13), 2(7r, 3(3),5(1)
23-vr-?r o(4), 1(1)

APPENDIXC-TABLEXI

Slte 11: l41xed wuod habltat

]...f|

, Date Sampled Frequency of Dlpper Counts

0(7) , t(?), 2(10), 3(B), 4(11), 5Q),
6(2), 7(10), B(4), g(4), 10(7), tl(z),
L2(7),13(4), 14(3), 15(1), 16(1), 17(8),

1B(2), tg(r), 2o(3), Tt(r), 23ß), 2B(r),

7g(t), 32(!), )g$), 4þ(1), 46(r), 57(t),
6o(r)

0(g) , 7(6), 2(2), 3(3), 4(1) , 5(2), 6(1),

7ß), 10(1), t3Q),15(1), tB(1), 32(r)

,, t!-v-?t

3t-v-7t



2IB

APPENDIXC-TABLEXÏI

Slte t2t Black spruce habltat

Date Sampled Frequency of Dlpper Counüs

L2-v-?1 0(2i3), 1(16), 2(6), 3(r2), 4(51 , 5(5),
6(1), ?(4), 8(3), g$), 11(1), r3(2),

ts(r) , t6(z) , rZ(r) , 20( 1) , 26(l)

t-vr-?l 1(1), 2(3), 3(3), lf (1) , 5(r'), 6(3),

?(2), 10(1), 11(1), 15(1), 16(1)

APPENDIXC-TABT,EXIII

Slte L3¿ Mlxed wood habltat

Date Sampled Frequency of Dlpper Counts

L3-v-7t

). 2-VI-7t

2(4), 3(3), 4(4), 5(g), 6(5), 7ß), 8(4),
g(t+), 10(10), 11(11), r2(15), 13(4.),

14(3), rs(Lt), ú(?), t?(2), 18(6), rg2),
2O(2), 2t(L), 22(4), 23(t), 25(2), 30(1),

32(2), 35(t), 37(t), 38(1), 40(1), 60(1)

o(60), 1(4), z(5), 5(t)



2L9

APPENDTXC-TABI,EXIV

Slte 14: Black spruce habltat

Date Sampled Frequency ttf Dlpper Cclunts

t3-v-?1 0(L), L(2), 3(1), 5(1), 7(1), B(1), 10(1),

14(1), 15(1), 16(1), t?(t), rg(2), 20(4),

zr(t), 22(t), 25(L), 28(1), 32(2), 35n),
52(t) , 64( 1) , 72(r) , 83( r) , g2(r) , 145( 1) ,

170(1)

z-vr-?t 7 (t) , 18( 1) , 25(t) , 2g(r) , 38( 1) , 40( 1) ,

110(1), 200(1), 500(1)

APPENDIXC-TABT,EXV

Slte L5z Dlsturtred hatJltat

Date Sampled Frequeney of Dlpper Counts

tg-v-?t o(33), 1(28), 2(2r), 3(10), 4(5) , 5(2\,
6(1)

g-vr-?l 0(65),1(B), 2(3), 4(1), 5(2), 7(1)



t,a.t

APPENDIXC-TABLEXVI

Slte t6z Dlsturtred habttat

Date Sarnpled Frequency of Dlpper Cuunts

tg-v-7r

g-vr.-7t

o(53), t(22) , 2(13), 3(g), 4(1) , ?(r',),

B(1)

0(90)

APPENDIXC-TABLEXVIT

Slte t7 3 Ivllxed wood habltat

Date Sampled Frequency uf Dlpper Counts

rg-v-?l 0(24), 1(19), ?(19), 3(r2), 4(11) , 5(4),
6(4) , ?(t), B(1), 11(1), t2(3), 16(1)

9-vr-?1 0(54)

APPENDIX C - TABI,E XVÏII

Slte 18: Ash habltat

Date Sanpled Frequency of Dlpper Cuunts

2o-v-?1 0(30), 1(30), 2(10), 3(t6), 4(?) , 5(2),
6(Z), B(1), 9(1) , rL(z\, 3z(t)

9-vr-7r 0(92)



22t

APPENDIXC-TABI,EXIX

Slte t9t Dlsturbed habltat

Date Sarapled Frequency of Ðlpper Counts

2O-v-?1 0(14), 1(18), 2(r5), 3Q7), 4(7) , 5(5\,
6(B), 7(4), 8(1), 10(1)

9-vr-71 0(100)

23-vr-71 o(gg),1(1)
4-vrrr-?1 o(zo), 7(2), 2(3)

APPENDIX C TABI,E XX

Slte 20z Dlsturbed habltat

Date Sampled Frequency of Dlpper Counts

25-v-? 1 0(25), t(29), 2(t2), 3(t2), 4(4), 5(B),

6ß), ?(3), B(1), 1o(2), 13(1)

g-vr-?t o(94 ) , 1(4), ?(2)

23-vr-7L O(7E), 1(10), 2(6), 3(3), 5(r), 6(1),

E(1)
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.APPEND]X C - T.ABI,E XXI

Slte 2Iz Pr¡plar habltat

Date Sanpled Frequency of Dlpper Counts

25-v-71 o(?7), r(rg), 2(3), 3(L)

g-vr-?l 0(93), 2(t), 3(L),5(1), 6(1), 12(1),

22(t) , 35ft)
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.APPENDTX D

STATISTICAL SUI{}'TARY OF DTPPER COUNT VALUES FOR ALI, STTES ON

AI,[, D.ATES SA}IPLED

The followlng glves the $anple sLze ( # dfps

talcen ) and the range, mode, mean and varlance of the

dlpper counts ( # larvae/dlp ) ror every date on whlch

each of twenty-one sltes was sampled.

Each tat¡le ct¡ntalns all sltes sampled of one

partlcular habltat type and presents the statlstlcal
sumnary for one of the four vlslts tnade to those sltes.

the rnean and varlance of dlpper counts from all sltes of

orle hatrltat type are glven frx each sampllng vlslt.
Stat lst lcal s umroarles f or d lsturtled hatiltat

sltes are 6lven ln tat¡les I IV; early re8eneratlt¡n

hatrltat sltes, tatrles V - VII; poplar-ash habltat sltes,

tatrles VIII IX; trlack spruce hatrltat slües, tables X

XI and mlxed wor¡d hatrltat sltes, tatrLe$ XÏI - XIII,



APPENDTXD-T/IBI,EI

Date sampled, Sample slze, Bange, Mode, l4ean and

Varlance of Sanpllng data ( # tarvae/dLp ) from

each Dlsturbed habltat Sampled between May 3 and

Itray 25, l97I

Statlstlcs

Date sanpled

Sanple sLze

Range

Mt¡d e

Mean

Varlance

3-v

140

0- 10

0

L.3

2.7

I{ean and varlance

s2 = t3z5.4L

3

3-v

108

0-700

1

39.0

8053.6

Slte #

6-v

108

0-90

1

5.1

t32.8

L5

oî # larvae/dlp for all sltes sampled t î = 7.54t

1g-v

100

0-6

0

t.4
1.8

t6

tg-v

100

0-8

0

0.9

2.0

t9

20-v

100

0- 10

3

2.8

4.s

20

25-v

100

0- 13

1

2.3

6.1+
¡o
¡\)



APPENDIXD-TABÍ.EII

Date sanpled, Sanple s1ze, Rânge, Mode,

Varlance of Sanpllng data (# larvae/dl-p

each Dlsturbed hatrltaü Sanpled between

and June 9, L97I

Statlstlcs

Date sanpled

Sample slze

Range

I{ode

l{ean

Varlance

2

3t-v
It

rt All pools dry; Mean

sanpled: Ï = O .9?; 52

3t-v 31-v

23 25

0-180 0-8

00
r3.7 t,9

?046.2 5.6

Mean and

) frtrn

May 3t

Slte #

7 r5

9-Vr

BO

o-7

0

0.4

t.5

and varlance

= 118.20

t6

9-VI

90

t9

9-VI

100

n

ot # Iarvae/dlp for all sltes

20

0

0

g-vr

100

0-2

0

0 .08

0.11

0

0 t\)
t\)
\rr



aPPFI\DIXD-TABLEfII

Date sampled, Samp1e sLze, Rân6e, Mode, Mean and

Varlance of Sappflng data ( # tarvae/d]-p ) from

each Dlsturbed habltat Sanpled on June 23, t97t

Statlstlcs

Date sampled

Sanple slze

Range

Mode

Mean

Varlance

23-Vr 23-Vr

rÉ4

0

0

0

*. A1l_ por¡Is dry; Plean

sanpLed, T = .2J; Sz

Slte #

23-Vr 23-Vr

iF lS

T5

and varlance of # larvae/dlp for all sltes

= .86

L6

23-Vr.

lÉ

t9

23-vI

100

0-1

0

0.01

0 .01

20

23-VT

100

0-B

0

0.5

t.6

N
Ì\)
o\



APPENDÏXD-TABI,EIV

Date sanpled, Sample slze, Bante, Mode, Mean and

Varlance of Sanpllng data ( # larvae,/d lp ) frun
each Dlsturbed habltat Sanpled on August 4, I97I

Statlstlcs

Date sanpled

Sanp1e slze

Range

Mod e

Mea¡1

Varlance

þ-VITI
*

* -A1I pools dry; Mean and

sanpled: Ï = 7.5?; SZ =

4-vrrr
10

3-63

t6

?5.7

397.t

Slte #

4-VIII 4-vIII
åt lt

r5 t6

4-VIII ¿I.-VIIT

rs 25

o-?

0

o,3

0.5

varlance of

2\0.78

t9 20

# larvae/dLp for all sltes

4.-VTTI

It

N)
¡u\)



APPENDIiD-TABLEV

Date sanpled, Sampled slze, Rânge, Mode,

Varlance of Sampllng data ( # tarvae/d:.p

each Early Regeneratlon Habltat Sampled

Þ1ay 5 and May 11, I97t

Statlstlcs

Date sanpled

Sanple slze

Range

Þlode

Mean

Varlance

Mean and

) fron

between

Slüe #

5-v

r5t+

o-94

0

3,L

73,3

lfean and varlance <tf #

for t¡t¡th slües sampled :

s2 = u4..43

10

11-V

128

0-2t

1

2.5

g.B

larvae,/d 1p

î = 2.BO;

¡\)
N)
Co



/åPPENDIX -D - TABI,E VI

Date sampl-ed, Sample slze, Rênge, Mode, Mean and

Varlance of Sanpllng data ( # farvae/dtp ) fro¡n

each Early Regeneratlon Hatrltat Sanpled on

May 3L and June 1., t97t

Statlsülcs

Date sanpled

Sanple slze

Range

Mod e

Mean

Varlance

srte #

31-v
*

tr All pools dry

10

1-VI

66

0-5

0

Q.6

1.0
¡\)
¡\)\o



ÁPPENDIXD-TABLEVII

Date sanpl-ed, Sanple slze, Range, I'Iode,

Varlance of Sanpllng Data ( # tarvae/dtp
each Early Begeneraülon Habltat Sanpled

June 23, L97t

Statlstlcs

Date sanpled

Sanple slze

Range

Mode

Mean

Varlance

Ivlean and

) from

on

Slte #

6

23-Vr.

{t

* All pools dry

10

J¡.i

23-Vï

5

0-1

0

0.2

0.2 Ì\)
u)o



APPENDIXD-TABLEVIII

Date sanpled, Samp1e s1ze, Rânge, Mode, Mean and

Varlance of sanpllng data ( # tarvae/dLp ) from

Pcrplar-ash ilabltat Sanpled tretween YIaV 5 and

May 25, t97t

Statlstlcs

Date sanpl-ed

Sample slze

Bange

wlode

Mean

Varlance

5

5-v

7t

0-40

7

7.6

40.9

Slte #

Mean and varlance of #

sampled, î = 8.6L; S2 =

10-v

85

o-t7 5

1

29.4

tgzt.t

1B

20-v

Lo7

o-32

0r 1

2.3

13.8

2t

25-v

100

0-3

0

o.3

0.3

Latvae/dlp for all sltes

492.t3



¡PPNWOIX O TABLE IX

Date sampled, Sample slze, Range, Mode,

Varlance of Sanpllng data ( # larvae,/dlp

each Popl-ar-ash Hatrltat Sanpled tretween

and June 9, t97t

Statlstlcs

Date sanpLed

Sample slze

Range

Mode

Mean

Varlance

Mean and

) fron
May 3L

5

31-v
It

stte #

år All pools

d1p for all

B

31-v

?5

o-2

0

1.1

0.1

18

d"y; Þlean and varlance of # Iarvae/

sltes sarûpled, I = .43i s2 = B.BO

9-VI

92

2t

g-vr

100

o-35

0

0.9

t8.7

0

0

0 N)
u)
fo



APPENDIXD-TABLEX

Date sanpled, sample s1ze, Bange, Mode, Mean and

Varlance of Sampllng data ( # larvae/dtp ) from

each Black Spruce Habltat Sanpled between May 10

and May !3, t97t

Statlstlcs

Date sanpled

Sanple slze

Bange

Mod e

Mean

Varlance

slte #

10-v

100

o-t25

0

3.5

170.0

Mean and varlânce

sltes sanpled: î

L2

t2-v

90

0-26

0

3,6

25.1+

L4

t3-v

32

0-170

20

34..0

t5g4.o

oî /l l-awae/dlp for all

= 7 .? 5; S2 = ltt6 .05

¡\)
u)
\¡)



APPENDIX D -
Date sanpled, Sample slze,

Varlance clf Sarapling data

each Black Spruce Habltat

June 2,

TAELE XÏ

Range, Mode, Mean and

( # larvae,/d 1p ) fron
Sarnpled on June 1 and

197r

statlstlcs

Date sanpled

Sample slze

Bange

Mode

[Íean

Varlanoe

Slte #

1-VI

2

5-7

5,7

6.0

2.0

It å11 values occur once; Mean

of # Larvae/d1p for all sltes
2

37.52; S- = 9543.8?

t2

1-yr

18

t-t6
2,3 ,6

6.t
tg.3

1¿¡

2-Vf

9

7-500
+f

!07.4.

25385.5

and varlance

sanpled: I =

N
\¡)F



APPENDIXD-TABLEXTI

Date sampled, Sâmple s1ze, Rânge, Mode, Ivlean and

Varlance of Sampllng data ( # tarvae/dl-p ) fro¡n

each Mlxed t{ood Hatrltat Saropled between Aprll 29

and May L9, t97t

Stat 1st lcs

Date sanpled

Sanple slze

Range

Mr¡d e

Mean

Varlance

29-IV

140

0-597

4

29.8

6g}t.3

Mean and varlênce of # Larvae /a4 for all eltes sampled:

I = t¡.tj¡ s2 = LBOZ.?B

slre #

4.

þ-v

tr7
0-80

4

10 .0

t68.5

11

1 1-V

tt5
0-60

4

to,3

121-.5

t3

13-v

t20

2-60

L2

t3.2

??.8

t7

1g-v

100

0-t6

0

2.6

õ.ö
¡\)\,



APPENDIXD-TABLEXIÏI

Date sampled, Sanple slze, Bange, Mode, Mean and

Varlance of Sanpllng data ( # tarvae/aLp ) fron
each Mlxed trJood liabltat Sanpled between May 3t

and June 9, I97t

Statlstlcs

Date sanpled

Sanp1e slze

Bange

Mode

l{ean

Varlance

3l-v
37

0-9

0

o.6

2.8

Ivlean and varlance

sanpled: x = .97i

tr

slte #

3t-v
1

11

3r-v

3L

o-3?

0

4.2

50.2

t3

0

0

0

of#
s2=

2-VI-

70

0-5

0

0.3

0.6

t7

larvae/dlp fur all sltes

tt.37

9-vr

54

0

0

0 ¡ù
\¡)
o\
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.APPENDIX E

SPECIES OF MOSQUÏTO I,ARVAE AND THEIR PROPORTTON OF ALL

I,ARVAE TDENTIFIED F'ROM EACH STTE ON EVERT DATE SA}IPLED

The following gives the species of mosquito larvae

and thelr proportlon t¡f all larvae ldentlfled frt¡m each slte
ol1 every date sampled. fn addltlon, the numt¡er of specles

found at each slte and the total nunt¡er of larvae lõentlf-
led from each slte ( sanple slze ) fs glven.

Each table presents thls lnformatlt¡n for a].l

sltes of a partlcular habltaü type on one of four
sanpllng vlslts. Dlsturbed hatrltat sltes âre found ln
tat;les I IV; early regeneratlon habltat s1tes, tables

V - VfI; poplar-ash habltat sltes, tatrles VIII fX;

black $pruce hatrltat sltes, tat-rles X - XI; ¡alxed wor¡d

habltaf sltes, tables XIï - XIII.



Specles

of alI
Hafrltat

APPENDIXE-TABLEI

t¡f itlosqulto Larvae, ând thelr Proportlon

Larvae Identlfled frt¡m each Dlsturbed

sanpled between May 3 anð lt1ay 25, I97L

Spec le s

Aedes

Aed es

Aedes

.Aed es

Aedes

Aedes

Aed es

Aedes

åedes

t¡arr1

canedensls

clnereus

cumr¡unls

d 0rsa11s

excruclans

f1tchl1

lnpllcatus
lntrudens

2
a

3-v

?

3-v

Slte #

7

6-v

. ol+

.01

.04

.04

.80

r5

tg-v

t6

tg-v

.01

.05

.t2

.01

.04,

.01

.03

.Bg

.01

L9

20-v

.01+.

.01

.03 .05

.06

,?5

.35

20

25-v

.r7

.65

contlnued

.04.

.16

.76

.01

.74

.04

.77

.03

¡o
u)
co



Specles

t¡f all
Hatrltat

APPENDIX E - TABLE I (cuntlnued)

of l4r.lsqulto Larvae, ârld thelr Pruportton 6

Larvae Identlfled fron each Dlsturbed

sampled between May 3 and May 25, t971

Spêc les

Aedes

Aed es

.Aed es

Aed es

Aedes

punctor

rlparlus
spencerll

st lctlcus
trlchurus

2
a

3-v

3

3-v

n

# specles/slte

.06 .05

.04

7

6-v

â 
= date sanpled; n = sam.pJ-e slze

Slte #

t5

1g-v

.07

.16

.03

.01

.01

100

6

L6

1g-v

,02

.01

100

6

t9

20-v

100

t0

20

25-v

.t7

100

6

.I5

100

5

100

l+

100

5

¡u
\¡)\o



Specles

or all
Habltat

IIPPENDIX E TABI,E TI

c¡f Mosqulto Larvae, ând thelr Proportlon

Larvae Identlfled from each Dlsturt-pd

sampled Ï{ay 3I and June 9, t97I

Specles

Aedes canadensls

itedes clnereus

aedes ; €xcfuclans

Aedes vexans

Culex terrlfans
Cullsefa mlnnes<¡tae

23
3L-va 3l-v

n

4
7T

=

specles,/slte

stte #

7

3t-v

â = daüe sanpled i * = al-l pool-s dry; rtr+ = pooLs
present i 11 = sanPle slze

.11

.20

.69

t5

9-VI

1 ,00

t6

g-vr

.05

t9

g-vr

35

?

.81

.14

20

g-vr

L2 3

?

:F:*

0

:*l+

0

sampled, ho larvae

1.00 nù

o



Specles

of all
Habltat

APPENDIXE-TABI,EIIT

of Musqulto Larvae and thelr Proportlon

Larvae Identlfled from each Dlsturt¡ed

sampled on June 23, t97t

Specles

Culex terrltans
Cullseta nlnnesofae

n=
ll specles/slte

2

a
23-VT

a 
= date vlslted ; * = âLl pools dry ¡ *r+ = po01s sarnpled, ho larVae

present

37
23-Vr 23-vr

slte li

t5 t6

23-Vr 23-VT

.Fl+ x

00

L9 20

23-vT 23-VI

1 .00

itJt

0

.94

.06

36

2

N
+Þ



APPENDTX E1 TABLE IV

Specles of Mosqulto Lârvae and thelr Proportlon

of alL Larvae ldentlfled from sach Dlsturbed

Habltat sampled on August 4, t97t

Specles

Aedes vexans

Anopheles earlel
Culex terrltans

2
a

4-VIII

n

a
1t spec les,/s lte

37
A-VTII II-VTII

â = dete vlslted ¡ *-= eIl pools dry

1.00

stte #

$t6
4-VIII 4-VIII

10

1

t9 20

4-VITI 4-VTTT

.14.

.86

0 o

Ì\)È
Ì\)



APPENDIXE-TABLEV

Specles of Mosqulto Larvae and thelr Pruportlon

of all Larvae ldenÈlfled frorn each Early Regen-

eratlon Hatrltat Sarnpled between May 5 and May

tt, tgzt

Specles

Aedes

Aedes

Aed es

Aedes

Aedes

Aed es

Aed es

Aedes

t¡arr1

canadensls

connunls

d lantaeus

excruclans

f1thc11

lnpllcatus
lntrudens

slte #

6
a

5-v

t0

11-V

.02

.01

.01

.07

.r5
?o

.55

contlnued

.06

.03

¡\)

UJ



APPENDIX E - TaBLE V (ct¡ntlnued)

Specles of ltlosqulto Larvae and thelr Proportlon

of all Larvae ldentlfled from each Early Regen-

eratlon ilaLrltat Sanpled between l{ay 5 and May

11, tgTt

Specles

Aed es

Aed es

Aedes

Aed es

Aedes

punctor

rlparlus
spencerll

st lct lcus

trlchurus

slte #

6

5-v

n

#

10

1 1-V

specles/s1te

.01

.03

a
= dâte vlslted; r¡ = sample slze

.t7

.36

.o?

.t2

100

5

100

10

¡oFF



APPENDIX E - TABLE

Specles of Mosqulto Larvae and

t¡f al-l Larvae ldentlfled from

eratlon Habltat sampled on May

t97t

VT

thelr Propclrtlon

each Early Begen-

3L and June 1,

Specles

Aedes exruclans

n

J!ît

=

spec 1e s,/s 1te

6
a

3r-v

â 
= date vlslted; * = â11 pools

dry

10

1-VI

1.00

2It

1

¡\)Ë
\Jt



APPENDIXE-T.åBLEVIÏ

Specles of lvlosqultu Larvae and thelr Proportlcln

of all Larvae ldentlf led frr¡m each Early Begen-

eratlcln Habltat sanpled on June 23, I97L

Culex terrltans

n

tr specles,/slte

610
?3-vra ?3-vÍ

â = date vlslted; * all pclols dry

¡ù

o\



Specles

of all
Habltat

ÁPPENDIX E - TABLE

of Mosqulto Larvae and

Larvae Identlfled fron

sanpled between May 5

Specles

VIII
thelr Proportlon

each Pclplar-ash

and May 25, I97t

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

barrl
canadensls

clnereus

comnunls

d lantaeus

excruclans

flüchl1

lnpllcatus

5E
S-v^ 1o-v

slte #

18

20-v

.03

.07

.03

.01

2t

25-v

10

.03

.38

.t7

.?6

.01

.05

.81

contlnued

.03

.32

.01

.t7

.58

.08

t\)È\)



Specles

r¡f aII
Habltat

APPENDIX E - TABLE VIII (contlnued )

of Mosqulto Larvae and thelr Proportlon

I,arvae Identlfled from sach Poplar-ash

sanpled between May 5 and May 25, t97t

Aedes lntrudens

Aedes trlchurus

n

#

=

spec les/s1te

58
a5-v 10-v

4 
= dâüe vlsltedi n ,= sanple cLze

.2t

.03

18

20-v

100

,{

?L

25-v

.0lf

100

o

100

7

100

4

N

@



APPENDTX E - TABLE

Specles of Mosqulto Larvae and

of all Lawae Identlfled from

Habltat sampled on l4ay 3t and

Specles

IX

thelr Proportlon

each Poplar-ash

June 9, t97t

Aedes

Aedes

Culex

clnereus

vexans

terrltans

5
a

31-v

n

# specles/s1te

I
3L-v

a
= ilâtê vlslted ; n = sample slze;

dry; '*'lr = pc¡o1s sanpled , ho larvae

18

.20

2t

.80

2

?

1.00

{+ t+

0

3t

t

¡r = âLl pools

present

Ì\)F\o



Specles

of al-l

Hablfat

APPENDTX E - TABLE

of I'ir-lsqulto Larvae and

Lârvâê Identlfled from

Sampled between May 10

x

thelr Proportlon

each Black Spruce

and l{ay !3, t97t

Aedes

Aedes

Aedes

Aedes

Aedes

abseruatus

comrnunls

d lantaeus

lnpllcatus
punctor

9
a

10-v

n

1T

L2

t?-v

.o3 .01

specles,/s1te

L4

t3-v

â 
= date vlslted; n = sanple slze

.12 .02

. E5 .97

.16

?rì

.01

.53

100

3

100

3

100

4

lu
\.rro



APPENDTXE-TABI,EXÏ

Specles of ltlosqulto Larvae and thelr Proportlon

of all Larvae Identlfleil fron each Black Spruce

Habltat Sampled on June 1 and June 2, I97t

Specles

Aedes

Aedes

Aedes

communls

d lantaeus

punctor

9
a

1-VI

n

JI
1Ì

srte #

=

specles,/s1te

I?

1-VI

a
= date vlslted; n = sanple slze

.10

.41

,49

T4

2-Vr

.01

.09

.90

37

3

.62

,24

.14

t?t4

3

88

3
N)
\JI
]-L



APPENDIXg-TABLEX]I

Specles of Mosqulto I¡âIVâ€ and thelr Pruportlon

of all Larvae Identlfled from each Mlxed tJor.ld

Habltat sampled Lretween .Aprll- 29 and l{ay !9, I97I

Specles

Aedes

Aedes

aedes

Aedes

Aed es

Aedes

Aedes

Aed es

Aedes

at¡serratus

tlarrl
canadensls

communls

clnereus

d iantaeus

excruclans

f1fchl1

lrnpllcatus

14
zg-rva 4-v

stte #

11

11-V

.01

.L3

L3

13-v

.03

.27

.01

.Q2.01

,02

.01

.01

?c

nlr

.09

.01

t7

1g-v

.0?

.06 .32

.5) .32 .03

.01

contlnued

.1-5 .50

.10

.07

tu
Wt
N)



APPEr\DIX E - TABI;E XII (contlnued)

Specles of Mosqulto Lârvâe and thelr Proportlon

of all Larvâe ldentlfled from each Ml,xed Ttood

Habltat sampled between Aprll 29 and l{ay 19, t97t

Specles

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

lntrudens

punctor

rlparlus
spencerll

stlmulans

trlchurus

1
a

29-TV

stte #

4

¿r-v

.03

.t6

n

IT specles,/slte

tt
1 1-V

.t7

.06

â 
= date vlslted; n = sarople slze

t3

t3-v

.01

.04

.41

.07

t7

\9-v

100

9

.04

.05

.og .68

100

9

.01

100

9

100

7

100

5

to\^
\J)



APPENDIXE-TABIÆXIIT

Specles of Mosqultqr Larvae and thelr Proportlon

t¡f all Larvae ldentlfled from sach Mlxed I¡trr¡od

Habltat sampled between May J1 and June 9, I97t

Specles

Aed es

Aed es

Aed es

Aedes

Aedes

Aedes

Aedes

barrl
canadensls

communls

clnereus

d lantaeus

excruclans

fltchll

T

3t-v

Slte #

4

3t-v

.65

.18 .o2

.o2

.50

n

.l+
IT

11

3t-v

specles,/s1te

a
= dâte vlslted;

ntl larvae present

r3

2-VÏ,

.18

.15

L7

34

4

.59

.30

n = sample slze i ** = p<¡o1s sampled,

0

.66

.33

46

5

3

?

N)\¡È
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APPENDTX F

DAII,Y TEFTPERATURES AND PRECIPITATION - W.N.R.E., PINAWA,

MANITOBA, MAy, JUNE, JULT AND AUGUST - 1970 .AND L97t

Tat¡les I - VIII glve dally naxlnum ( ltax. Temp.)

: and nlnlmum ( Mln. Temp. ) alr tenperatures 1n de8rees

fahrenhelt ( uF, ); preclpltatlon ( Ppt, ) as the sun of

ralnfall and one-tenth t-¡f snowfall 1n lnches and the

monthly sun of preclpltatlt¡n for the mt¡nths of May, June,

July and August t¡f tg?O and t9?t,
All data was recorded at the Whlteshell Nuclear

Research EstabLlshment anil $¡as supplled through the courtesy

I of Mr. A. Relmer, Blometeorolo6lst, W.N.R.E. , Plnawa, Man.
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APPENDIX F

Da1ly Temperatures

I{AY,

TABI,E I
and Preclpttatlon

rg70

Day ÞIa¡. Temp,
uF.

I{ln. Te np,
uF.

Ppt.

( lnches )

0
0
0

0.30
0
T
0

40
64
5B
38
¿r.8

68
7T
6o
49r
4B
49
4t+
5t
4B
\6
6Ir
B4
64
5B
5B
6g
73
?6
72
36
4Z
54
64
63
6B
6Z

1
?
3
¿l

5
6
7
B

9
10n
t2
t3
14
I5
1"6

t7
1B
t9
20
2T
22
23
24
25
26
27
2B
?9
3o
3T

0 .05
0 .09

0
0.29

T
0.03
0.38
0.35

0
0
0

0 .08
0,11

0
0
T

L.64
T

0.10
0

L.0g
0 .06
0 .04

T

23
2Lt

34
2B
25
35
Ir0
4t
38
37
35
)2
3L
Itz
37
32
42
54
2B
ltz
41
38
43
4g
3t
3o
35
42
49
45
5o

t = trace

Tntal = ll .6I
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APPENDIX F

Dally Temperatures

JUNE,

TABT,E II
and Preclpltatlon

1970

Day lfax. Temp.
o

Er.a

Mln. Temp.

uF.
Ppt.

( lnches )

0.41
0
0

o .09
0
0
o

o.o2
0.20
o .03

0
0
0
0

0,25
T

0.14
0,01

0
o .08
0.01

0
o .22

0
0
0
0
0
0
0

tt4
41
tJz

5o
44
64
41
6L
63
54
57
5B
58
52
56
56
5LI
45
35
41
5o
41
6l
t13
4B
5t1
4B
58
65
65

6z
7o
79
BO
B6
B2
B¿{

B9
BO

79
65
79
BO

77
7t
72
Z4
6o
6g
72
72
B1
74
6Z
57
7o
72
B2
B6
84

1
2
3
4

5
6
7,8
9

10
:TT
,12

t3
14
L5
ß
t7r18
r9
20
2T
22
2)
2tl
25
26
27
2B
29
30

T = trace

Total = 1.46
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APPENDTXF-TABI,EIIT

Dally Temperature and Preclpltatlon
JULY, tgTO

Day Iqax. Temp.

'F.

Mln. Tenp.
uF.

Ppt.

( lnches )

0.22
0
T
0
0
0

1
2
3
4
5
6
7
B

9
10
11
L2
I3
14
t5
t6
t7
1B
t9
20
2t
22
23
2Ll
25
26
27
28
29
30
31,

BO

7o
6Z
73
BO
B1
75
BO
B9
BB
BB
B¿l
B3
7o
B1
B5
72
6z
72
75
79
7B
82
7o
E4
B1
BO
B5
79
B2
68

55
6o
54
4B
5o
6z
59
53
6T
65
6z
6Z
6z
6z
55
6o
56
57
4Z
4¿l
53
6z
6z
6z
55
6Z
53
53
65
6t+
6o

0
o.t6

T
0

0.34
0.10
o.4o
o.g5

0
0
T

0.30
0
0
0

0 .22
0

0.38
0
0
0

0.01
0.55

0
0

I = trace

Total



APPENDIX F

Dal1y Temperatures
AUGUST,

259

- TABI,E IV

and Preclpltatlon
t970

Day Max. Temp.

uF.
ItI1n. Tenp.

u*
-a

Ppt.

( lnches )

0
0 .01

0
0

0.18
0

0 .08
o.oz

0
0

0.56
0
0
0
0

0.14
0

0 .08
l.2g

0
0

0.03
0
0
0
0
0
0
0
0
0

53
52
4g
5r
50
56
65
6l
6l
45
53
5B
56
64
53
49
49
64
5o
4B
t13

55
4r
ll1
4Z
Lt3

57
40
5o
46
t6

1
2
3
lt

5
6
7
B

9
10
11
1,2
r3
r4
r5
T6
L7
1B
tg
20
2t
22
23
24
25
26
?7
28
29
3o
3L

B3
6Ll
6B
7B
B¿t

87
B8
B6
7B
B2
8B
B9
92
79
65
64
B4
75
6B
6B
6z
6g
?6
77
7o
7B
6g
7o
7o
64
6g

TotaI
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APPENDIX F

Dally Temperat,ures

MAT,

TABI,E V

and Preclpltatlon

t97t

Day ¡44x. Temp.
()

Eì¡a

l'11n. Tenp.
uF.

ppt.

( lnches )

0
0

3o
30
29
29
3o
30
37
27
L+T

45
30
3L
39
43
tt6
30
4g
34
29
33
30
46
44
44
37
34
37
t+6

4g
32
35

1
2
3
l+

5
6
7
B

9
10
11
t2
t3
14
L>
L6
L7
1E
t9
20
2t
22
23
24
25
26
27
28
29
3o
3t

49
59
6T
6z
6t
6E
4g
66
77
55
50
72
65
7B
65
73
55
5t+
6z
6z
6B
55
54
Lt9
6l
6z
73
7B
57
6t
6Z

0 .04
T
0
0
0
0

0.03
0
0

0 .05
0
0

0,L5
o.32

0
0
0
0
0

0.40
0.70

T
0
0
0
0
0
0
0

f = trace

Total = 1.69



26r

APPENDIX F -
Dally Tenperatures

JUNE,

T.ABLE VÏ

and Preclpltatlon
L97L

Day I{ax . Te np,
uF.

I*11n. Tenp.
uF.

Ppt.

( lnches )

0
0
0

33
tt6
56
49
6t
57
t19

35
t+z

56
56
59
53
t+g

54
57
56
55
5o
51,
t+t
52
53
tJ3

53
59
6l
53
54
52

73
79
B5
B¿t.

73
64
6L
6Z
73
64
BO

79
75
7B
79
77
77
73
65
6Z
75
?7
64
6t
7Ll
74
6g
72
75
6tl

1
2
3:ll
5
6

:7
E

:)
10
11

t12
)t3
I 1l+,, t5) 1"6:: t?
118

t9,20
2t,22
23
24
25
26
27
28
29
3o

0.6?
0.08
o ,22

0
0

0 .07
0.11

0
0
0
0

0.5r
0

0.05
0 .05
0.24.

0
o

0 .01
0
0

0 .05
0.01
0.41

0
0.16
T.2T

T = trace

Total = 3.86
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APPENDTX F

Dally Ternperatures

JUI,Y,

. T.ABI,E VII
and Preclpltatlon

t97t

Day Max. Temp.

uF,
I¡11n, Temp.

o
F.

PPt.

( lnctTes )

t
2
3
ll
5
6
7
B

9
10
11
t2
I3
14-
15
ú
77
18
L9
20
2t
22
23
24
25
26
27
2B
29
30
3I

74
75
79
6g
72
7t
74
6g
69
72
75
77
77
74
78
66
?2
75
7o
75
6g
72
73
B2
6o
66
5B
5B
6z
72
64

0
0

5o
49
65
52
55
4B
54
55
5t
52
49
6t+

57
55
56
50
3B
5t
5tt
52
6o
43
43
5B
52
52
46
ll4
41
46
57

o.26
0
0

0. tg
0
0

o .02
0

o.o2
0 .05

0
0

0 .05
0
0

0.09
o.27
0 .02

0
0

0.01
0.18
o,t5
0.03
0.10
o.47

0
0.10
0.01

Tr>tal = 2.02
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APPEND]X G

SPECIES OF ADULT FEMALE T'{OSQUITOES AND THE NUIIIBERS OF E,A.CH

CAUGHT AT SIIX LOCAT]ONS DURING THE SPRING AND SUI\ÍIVIER OF L97O

The fol-lowing gives the species and the number of

adult females of each trapped during the evening and morning

hours from 7tO1 P.M. to B¡00 A.ivl. using solid C0, baited

traps located at six sites representative of five habitat

types during the period from L6 June through to 12 August,

L970,



APPENDIXG-TABLET

Slüe 24 ¿ Dlsturt¡ed habltat

Specles

Aedes abserratus

Aedes dorsalls
Aedes fltchll
Aedes punctor

Aedes stlctlcus
Aedes spencerll

Aedes venans

Anopheles walkerl

Culex tarsalls

sanpllng Date

E-VII 28-VII

3

lotal trapped

¿l;VIII

lt

1

55

5

2

3

1

1

71 10

¡\)
o\
\Jt



Specles

APPENDIXG-TABI,EIT

Slte lz Dlsturt¡ed habltat

Aedes atrserratus

Aedes dorsalls
Aedes fltchll
Aedes flavescens

Aedes lnpllcatus
Aedes puncüor

Aedes plonlps

Aedes rlparlus
Aedes stlctlcus
Aedes spencerll

Aedes vexans

Anopheles walkerl

16?Vr zg-vr

Sampllng date

2T

1

15-VIr ?g-vrr

1

5

1

5

14

1

t
ú

4

114

tl

76

4

(cr¡ntlnued )

B

2

¡\)
o\
o\



APPENDIX e TABLE II (cr-rntlnued )

Slte lz Dlsturl¡ed habltat

Specles

Cullseta nlnnesotae

Total trapped

16-vr zg{r

to?

15-VIr zg-VTr

t5? 1B 2

N)
o\{



APPENDIX G

Slte 22: Early

Spec les

Aed es

Aedes

Aedes

Aed es

Aed es

Aedes

Aedes

Aedes

Aedes

Aedes

Aed es

-- TABLE IIT
regeneratlon habltat

at¡serratus

t¡arrI

excruc lans

fltchl1
flavescens

lnpllcatus
lntrudens

punctor

stlctlcus
spencerll

vexans

16-Vr zg-Vr

sampllng Date

9.VIf 29.YIT.

L

1

3

1

2

1

3

2

l2

3 T3

2

1

25I2

(contlnued )

4¿r

N)
o\
co



APPENDIX G

Slte 22t Early

Spec les

non- ld ent 1f lat¡Le

Total f,papped

TABLE III (contlnued )

reEeneratlt¡n habltat

16.'Vf 29-Vl

Sarnpllng Ðate

L5

g-vrI zg-vll

42 7t 4

.

t\)l
O. l\o:



Specles

Aed es

Aedes

aedes

Aedes

Aed es

Aedes

.Aed e s

Aedes

Aedes

Aedes

Aedes

Aedes

APPENÐIXG-TABLEIV

Slte 8: Poplar-ash habltat

at¡serratus

Lrarrl

excruclans

fltchll
fÌavescens

lnpllcatus
lntrudens

punctor

rlparlus
stlctlcus
trlchurus

vexanÍt

16-Vr ?g-VT

Sampllng Date

15-Vrr 26-Vfi. ?g-VÍr

1

1

1

2

6

4

9

5

24

7

582

3:VIII

o

(contlnued )

4 9 14

tu\)o



Specles

APPENDIX c T.ABLE IV (contlnued )

Slte 8: Pt¡plar-aÉrh habltat

nun-ldentlf laLrLe

Total trapped

16-VI Zg-YT

t9

Sampllng Ðate

15;Vrr 26-Vrr zg-vÍr

65t 6 10

3-Vrrï

t5

¡\)\)
P



APPENDIX G TABI,E V

Slte 23t Blaclc spruce hatJltat

Specles

Aedes

-Aed e s

Aedes

Aedes

Aedes

Aedes

Aed es

Àedes

at¡serratus

communls

fltchl1
lnfrudens

punctor

stlctlcus
ürlchurus

vexans

Sarapllng Date

?-YÏ 23-Vr tz-VLIT.

TotaI trapped

36

1

?

1

2

2

49 3
Ì\)
N
¡\)



APPENDTX G -
Slte 1: Mlxed

Specles

Aedes atiserratus

Aedes canadensls

Aedes fltchll
Aedes lntrudens

Aedes punctor

Aedes stlcülcus
Aedes vexans

Anopheles walkerl

Cullseta lnornata

Culex restuåns

Mansonla perturbans

TABLE VT

wood hatrltat

B-VII 23-vT.I 2B¿VII

Sarnpllng Date

24

t
1

¿l

5

2tt

207

3

Total trapped

4-VITT

2

4

4

t
33 14

5

?

2

303 14 t2 3

¡o{
\¡)
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APPENDIX H

SPECTES OF ADULT FEMALE IVIOSQU]TOES AND THE NUIVIBERS OF EACH

CAUGHT AT SEVEN LOCATIONS DURING THE SPRING Ai{D SUi\lIViER OF L97L

The foLlowing gives the species and the number of

adul-t females of each trapped during the evening and morning

hours from 7¡00 P,ili. to B¡00 A.M. using solid C0, baited

traps located at seven sites representing five habitat

types during the period from 1 June through to 12 August¡

T97L,



Specles

Aedes

Aed es

Aedes

Aedes

Aed es

Aed es

Aedes

Aedes

Aed es

Aedes

Aedes

APPENDIX H -- TABI,E I
Slte lz Dlsturtred hatrltat

abserratus

barrl
communls

d orsalls
f1tch11

flavescens

lmpllcatus

lntrudens

punctor

rlpa¡1us

spencerll

June
1rr t7 2t 23 28

t2

Sanpllng Date

t?
14

5

2

July
B!32026

TT
1

2

t2

3

7

August
4t?

(contlnued )

3B
20

28 T6

¡\)\)
\rt



Soecles

APPENDIXH-TABI,EI

Slte 7 z Dlsturt¡ed

Aedes trlchurus 56

Aedes vexans

Anopheles !ùalke11

Cullseta nlnnesutae

Total trapped

( contlnued )

hatrltat

14
June

t7 2t 23 28

sanpllng Date

t5'1
51545

B9 10 t7 34

July
Bt32026

t7 1¿t

1

26

1

t

AugustIr tz

41

1

143

61 89

¡\)\)
o\



Specles

Aed es

Aedes

Aed es

Aedes

Aedes

APPENDIXH-TABI,EIT

Slte 25: Dlsturbed habltat

barrl
d orsalls
punctor

spencerll

VCNAÍIS

Total trapped

14
June

t7 ?r 23 28

Sampllng Date

11
t

July
8132026

¿

August
412

4

6

51

t2

¡\)\){



'Specles

Aedes atrserratus

Aedes lmpllcatus

Aedes lntrudens

Aedes punctor

Aedes rlparlus
Aedes spencerll

Aedes trlchurus
Aedes vexans

Anopheles vralkerl

non_lds¡f,lflable

APPENDIX I{ - T.ABI,E III
Slte 262 Dlsturbed habltat

June
t4 L7 21 23 28

23
2

1

sampllng Date

Total trapped

July
8t3 20 26

0

August
4t2

44
T

13283
1 ¡\){

co



Specles

APPENDTXH-TABI,EIV

Slte 10: Early regeneratlt¡n hatrltat

Aedes

Aed es

Aedes

Aed es

Aed es

Aedes

Aed es

Aedes

Aedes

Aedes

Aedes

atJserratus

canadensls

f1tchl1

flavescens

lmpllcatus

punctor

rlpa¡1us

spencerll

trlchurus

vexarls

clnereus

14

t21
1

June
L7 2t 23 ?B

sanpllng Date

25
t3 11
542

July
Bt32026

5

August
¿r t2

(contlnued )

26 47
f\)
\l
\o



Specles

APPENDIX H -
Slte 10: Early

Aedes lntrudens

Cullseta nlnnesotae

llansonla perturbans

rr0rr- ld entlf latrle

TABLE IV (contlnued )

regeneratlon hatrltat

Tt¡tal trapped

t4
June

t7 2L 23 28

29 t5

July
Bt32026

2

T

Augusttt tz

35 50

¡o
æo



Specles

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aedes

Aed es

APPENDIX H-. TABLE V

Slte 8: Poplar habltat

at¡serratus

tlarrl
clnereus

communls

erccruc lans

fltchll
flavescens

lmpllcatus

lntrudens

punctor

rlparlus

June
14 t7 21 23 28

t7 t3

1

t51

3r?5
t

3

2

July
8t32026

3

29

2

1

B

Augustlr tz

t

18 5 ? B 611. 5

11

(cr¡ntlnued )

¡\)

P



Specles

APPENDIX H -
Slte B:

Aedes stlctlcus
Aedes spencerll

Aedes trlchurus
Aedes vexans

llansonla perturbans

non-ld ent 1f 1at¡le

TABI,E V

Ptlplar

(contlnued )

hatrltat

14

Tt¡ta1 trapped

June
t7 21 23 28

Sanpllng Date

July
I 5 Bt3

37

t2 58 6r

23

T?
t

t5 to3 76 342

2

t

20 26

3? 34 18 118 90 365 E9 35 58 22

?

t
Eo 34

1

August
412

56 2t

N)
æ
N)



Specles

Aed es

Aedes

Aed es

Aed es

Aedes

Aed es

Aed es

Aed es

.Aed e s

Aedes

Aed es

APPENDÏX H

Slte )z Black

at¡serratus

canadensls

clnereus

communls

d lantae us

f1tchl 1

flavescens

lmpllcatus

lntrud ens

punctor

rlPa¡1us

- TABLE VT

spruce habltat

June
14 t7 2t 23 28

t2t+710
11

T

11

?

1,3

t

July
8132026

51
2L
t2

10

1

11

2

August
ll tz

96 110

1

(contlnued )

10 39

?

434112
2

N)
@
\¿)



Specles

APPENDIX II - ÎABLE VI (conttnued )

Slte )z Black spruce habltat

Aedes spencerll

Aedes trlchurus

Aedes trlvlttatus
Aedes vexans

oofr- ldentlf lable

Tota1 trapped

June
1¿r 17 2t 23

Sanpllng Date

28

27

76

1

L7 18 tgr tt16

10

July
Bt32026

1

5B

10

August
4t2

t6 104

23

t3 27

?2

10 25

lo
co



Specles

Aed es

Aedes

Aed es

Aed es

Aedes

Aedes

Aedes

Aedes

Aedes

Aed es

Aed es

APPENDIX H -
Slte 11: Mtxed

abserratus

Lrarrl

communls

cl.nereus

"*"¡uslanS
f1tchl1

flavescens

lnpllcatus
lntrud ens

punctor

rlparlus

June
14 t7 2t 2) 28

TABI,E VIT

wor,¡d hatrltat

10 14 t3t5 7

TT
4.48t2411311

111

Sampllng Date

r3
1

July
Bt32026

1

1

24 tr3 27 22

143
t7

August¿l tz

T?
2

10

(contlnued )

76 33 tÐ
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Specles

APPENDÏX H .

Slte 11:

Aedes spencerll

Aedes trlchurus
Aedes vexans

Cullseta rnlnnesotae

n ofi- ld ent 1f lat¡le -

TABLB VII (ct¡ntlnued )

I{lxed wood hablt,at

Total trapped

June
14 t7 21 23 28
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1"
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1
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1
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jB ttZ 65 111
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t7

2L

.August
412

3t

14
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16 ?5 ?6
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APPENDIX I
SPEC]ES OF ADULT FEMALE MOSQUITOES AND NUIJIBERS OF EACH TAKEN

TN BITING COLLECTIONS TN PINAWA, IVIANITOBA, DURING IHE SìPR]Nç

AND SUMMER OF L97T

The fol-lowing gives the species and number of

adul-t females of each taken in biting collections in the

town of Pinawa on 15 different eveni-ngs during the period

from 1 June through to 12 August¡ t9?t, In additionr the

time in minutes required to catch 2J mosquitoes is given

for each sampling date.



Spec les

Aedes

Aedes

Aedes

Aedes

Aed es

Aed es

Aedes

Aed es

Aed es

Aedes

Aedes

communls

abserratus

lntrud ens

punctor

abserratus-
punctor

cLlnnunls-
lntrudens

vexanfi

trlchurus

excruclans

f1tchl 1

rlparlus

APPENDIX I_- TABLE I

1521
918 5

t 4r7

14
June

t7 27 23 28

Sampllng Date

B

t6

1

6

2

6

51
Lt10

t
941
412
r311

July
8 1-3 20 26

1

11

2?21
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4t2

21
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(contlnued )

r5 11 23 2t
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Specles

Aedes flavescens

Aedes dorsalls
Aedes stlctlcus
.Aedes spencerll

Aedes clnereus

Anopheles earLel

Mansonla perturbans

non-ldentlf lat-¡le

APPENDIX I TABLE I (contlnued )

14

Total collected

Collectlon tlne

June
17 2t 23 28

Sampllng Date

25 25 25 25

(nlns) 10 10 10 10

July
B132026

5

25 25 25 25 25

10 10 10 t5 10

August
4t2

11

2

tL1

L2

25

30

6

3

10

25 25 25 25

40 t5 30 30

25

30
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