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ABSTRACT 

Insect communities were sampled in 12 sites representative 

of major vegetation types in the study area of the Alberta Oil Sands 

Environmental Research Program (AOSERP). 

Insect biomass in 1978 averaged 8.2 kg e ha-2 (oven dry 

weight), ranging from 2.8 kg (jack pine site) to 31.1 kg (fen site). 

In 1979, average biomass per site was 5.9 kg.ha-2 , ranging from 0.9 kg 

(disturbed site) to 20.9 kg (fen). Most insects were soil dwellers as 

only 1.6 to 8% of biomass was collected on foliage. Diptera larvae 

dominated soil collections. Ants (Hymenoptera, Formicidae) at most 

sites contributed heavily to the biomass total. Coleopt~ra and Lepi­

doptera were the third and fourth ranked contributors to biomass 

totals. 

Members of 261 insect families were found in the study area, 

of which 220 were collected in this survey. A collection of butter­

flies yielded 51 species, making a total 55 species known from the 

area. Representatives of 80 species of carabid beetles were col­

lected, and the total carabid fauna of the AOSERP vicinity was found 

to be 139 species. 

Insect damage surveys showed great variation in the rates of 

insect attack on dominant plant species. Dogwood leaves bore the 

greatest frequency of insect scars (84 to 100%),while aspen leaves 

had the most leaf area ·removed (1.4.7%). Few. de"Ciduous tree stems bore 

damage, but gall and bud damage were common on spruce. Insects caused 

little crown mortality. 

Trophic structure analysis showed that herbivores comprised 

the largest insect group. Carnivores, which were mostly entomopha­

gous, were over-represented in quantitative samples due to their acti­

vity. The saprovore food chain allows protein concentration by 

microbes which are then consumed by saprovore animals. 
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1. INTRODUCTION 

In 1978, the Alberta Oil Sands Environmental Research Program 

(AOSERP) commissioned this study of the terrestrial in~ect communities 

of the AOSERP study area (Fi gure 1). The purpose was to produce 

documentation of insect energy resourcesavailabl1e to biotic communities 

in the region, and to evaluate the roles of insects in the food web. 

Data on insect populations and biomass were required as baseline 

ecosystem information for future reference. 

The biomass of insects in the AOSERP study area was reported 

to range from 0.28 to 3.11 g oven dry weight at sites of 12 represent­

ative habitats (Ryan and Hilchie 1979). These insects comprise the 

food base for members of 153 speci es of vertebrates and over 100 

families of arthropods, which occur in the study area (Ealey et al. 1979). 

From a study on Syncrude lease land, Porter and Louiser (1975) concluded 

that environmental disturbances could lead to population explosions of 

destructive insects, such as bark beetles, which could seriously affect 

forests in the study area. While this appears to be unlikely, 

development of the oil sands may lead to numerous changes in insect 

populations which should be monitored (Hilchie and Ryan 1980). An 

outbreak of aspen leaf moth was reported recently in the AOSERP study 

area (Wong and Melvin 1976). 

General studies of the insects of Alberta contain inform­

ation on species represented in the AOSERP area (Belicek 1976; Bowman 

1951; Brooks and Kelton 1967; Carr 1920; Larson 1975; Strickland 

1938a, 1938b, 1939, 1946a, 1946b, 1947, 1952, 1953; Whitehouse 1918). 

Personnel at the Northern Forest Research Centre, Environment Canada, 

in Edmonton regularly investigate forest insect pests in the study area, 

and this centre presently houses a collection of aquatic insects from an 

AOSERP aquatic environment study. 

This study is a continuation of a preliminary investigation 

started in autumn 1978 (Ryan and Hilchie 1979). Sites representative 

of the dominant habitat types found in the study area were monitored 

regularly to document activities of their insect inhabitants. All 

study sites were accessible by road. None was on an area presently 

under development, for oi 1 sands recovery. 
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1.1 OVERALL OBJECTIVES 

The general objective of this study was to document the rela­

tive abundance of insect families that are present within the biotic 

communities of the AOSERP study area and to allow an evaluation of the 

roles of insects in the food web. This knowledge will be useful in 

the construction of a general ecological model of the AOSERP study 

area and in predicting the ultimate impact of the loss of any specific 

habitat type and/or insect group due to industrial activities. 

The basic questions to be answered by this study were: what 

insects occur in eac'h of the biotic communities, where they are 

located within the community, and what is their role within the 

community. 

1.2 SPECIFIC OBJECTIVES 

In order to meet the overall objectives, the following spe­

cific objectives were set: 

1. To describe the taxonomic composition, seasonal occur­

rence,and relative productivity of insect fauna in plant 

and soil-litter communities of the AOSERP study area; 

2. To describe the relative proportions of taxonomic groups 

with herbivorous, entomophagous, and other food habits; 

3. To describe how insect communities (different trophic 

groups) express such characteristics as community organ­

ization and association; and 

4. To determine if there are any unique areas (habitats) or 

insect groups with special biological characteristics 

that are detrimental or beneficial to the terrestrial 

ecosystem. 
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2. MATERIALS AND METHODS 

2.1 SAMPLE SITES 

Fourteen main habitat types occur in the AOSERP study area 

(Thompson et al. 1978). Representatives of 12 of these habitat types 

were located along the Fort MacKay Road (Hwy 963) and the Thickwood 

Hi lls Alberta Forestry Service (AFS) fire lookout road, and selected 

for study. Both areas were within the AOSERP study area boundaries, 

but beyond construction activities of Suncor (formerly Great Canadian 

Oil Sands) and Sync rude Canada Ltd. (Syncrude). 

The locations of these study sites are shown by site number 

in Figures 2 and 3. These sites, in Thompson et al. (1978) terminol­

ogy, are : (1) Riparian Forest, (2) White Spruce-Aspen Forest, Coni­

ferous, (3) Aspen Forest, (4) Black Spruce Bog, (5) Mixed Coniferous 

Forest, (6) Mixed Forest, (7) Non-vegetated (here a roadfill scrape 

area), (8) Jack Pine Forest, (9) Semi-open Tamarack Bog, (10) Fen, 

(11) Lightly Forested Tamarack, and (12) Deciduous-shrub Wetland. The 

White Spruce-Aspen Forest, Coniferous (2) site along MacKay Road in 

1978 was replaced by a larger site along Thickwood Hills Road in 1979. 

The Non-vegetated s i te was progressively invaded by plants and is more 

accurately described as a disturbed area. The vegetation of these 

sites is described briefly in Section 3.5 of this report. Two habitat 

types which were not accessible by road, and hence not included in 

this study, include a recent burn site and an upland open community. 

2.2 INSECT SAMPLING 

Insects occupy a diverse array of microhabitats and., conse­

quentlY,their populations must be sampled by different methods. 

Numerous techniques have been used to sample insects (cf. Southwood 

1971). The methods described below were chosen for their suitability 

to the objectives of this study, and for their comparatively high col­

lection efficiency for a broad range of insect taxa. In 1978, samples 

were collected from 18 August to 30 September. In 1979, the sample 

sites were first inspected on 8 May, when the ground was still 
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partially snow-covered and the riparian site was flooded, and the last 

insects were collected on 28 September. 

2.2. 1 Tull gren Funnels 

A bank of Tullgren funnels, shown in Figure 4, was built for 

this study. Each funnel was a sheet metal cone, with a top diameter 

of 30.5cm and exit diameter less than 1 cm. Soil cores to be 

extracted were put inverted or horizontal on a piece of paper the 

size of the sample, then placed on the uppermost of two 1/8 in. mesh 

circular wire screens. An unvented shield with a 25 W light bulb tightly 

covered the funnel. A sample vial placed below collected the extracted 

invertebrates. Soil cores were extracted with heat for 72 h, or until 

completely dry. 

Six soil cores were collected for each Tul1gren and O'Connor 

funnel sample. A 15 m knotted cord was stretched in each habitat and 

a core was taken at each knot using a tapered bulb planting tool. 

Each core (5.1 cm x 6.3' cm diameter) was placed in a plastic bag and, 

with few exceptions, was in an extraction funnel within 6 h. Cores 

were taken of the top 5 cm of soil and comparative depth cores were 

taken to 10 and 15 cm. The 1978 sample dates for each habitat are 

given in Table 26 (see Appendix 7). Samples were collected at 

biweekly intervals in 1979 throughout the summer. 

Adult flies, moths, and beetles belonging to the families 

Lathridiidae, Cryptophagidae, and Leptodiridae were not counted and 

sorted from the 1979 samples. 

2.2.2 O'Connor Funnels 

Two stands, containing 45 total O'Connor funnels, were buiH 

for this study. These are illustrated in Figure 5. The funnels were 

constructed and cores extracted in 2.5 cm units, as described by 

O'Connor (1962). Extraction times were doubled for all 12 Variac 

settings, so that a complete extraction required 6 h. This modifica­

tion was made to allow insect larvae longer time to escape the soil 

core than O'Connor allowed for enchytraeid worms. 
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Figure 4. Set of 45 Tullgren funnels used at Mildred Lake Research 
Facil ity to extract soil insects. 

Figure 5. O'Connor funnel system used at Mildred Lake to extract soil 
insects in water with stepped heating from 60 W 1 ight 
bulbs. 
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2.2.3 Pyrethrum Spray 

Foliage inhabiting arthropods can be collected with a 

pyrethrum spray system (Martin 1966). Using this method, the authors 

sampled with an oil-based 0.332% pyrethrum plus 1.66% pip,eronyl butox­

ide solution. The last series of 1978 samples utilized a water-based 

product diluted to the same strength. These knock-down chemicals were 

applied with a hand pump sprayer on randomly chosen trees and bushes 

at 'each sample site, except the disturbed and fen sites which could 

not be sampled by this technique. The foliage was shaken, and stunned 

insects and spiders fell onto 0.5, 0.75, and 1 m2 sheets spread beneath 

the sprayed area. This procedure is illustrated in Figure 6. 

Collected arthropods were preserved in alcohol in 1978 and stored 

frozen in 1979. Foliage was sampled twice in 1978 and four times at 

monthly intervals in 1979. 

2 •. 2.4 Sweep Net Sampling 

Sweep net samples were collected at head height and ground 

vegetation levels from each site, except at the fen and disturbed sites 

where only low vegetation samples could be taken. A single sample 

consisted of twenty-five 1800 net sweeps, with a 30.5 em diameter net, 

while walking through undisturbed vegetation. Arthropods thus collected 

were stunned with ethyl acetate, then transferred to alcohol preserv­

ative in 1978. In 1979 specimens were stored frozen. 

The biomass of insects netted in 1979 was separate'd into 

trophic groups. These categories include members of the following 

taxa: He rbi vores--Homopotera , Plecoptera, Ephemeroptera, Lepidoptera, 

Mi ri dae, male Cul i ci dae, Chloropidae, Oi xi dae, Elateridae,' Curcul iondae, 

and Cynipidae; Saprovores--Collembola, Helodidae, Lathridi idae, 

Anthomyiidae, Chironomidae, Heleomyzidae, Lonchaeidae, Muscidae, Pho­

ridae, Sciaridae, and Tipulidae; Carnivores--Neuroptera, Anthocoridae, 

Nabidae, Ceratopogonidae, female Culicidae, Empididae, Coccinellidae, 

and most aculeate Hymenoptera; Omnivores--Thysanoptera, Psocoptera, 

and Formi ci dae. 

I 



10 

Figure 6. Pyrethrum spray technique showing insects bein~ shaken 
by Gerry Hilchie from sprayed alder onto a 1 m sheet 
funne 1. 
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2.2.5 Pitfall Traps 

Pitfall traps were made from 20 cm x 20 cm x 5 cm plastic 

freezer boxes. Tops were cut and moulded to make eight sloped entries. 

Caulking was used to taper the edges of the tops for easier insect 

access. Four traps were buried wi th tops fl ush to ground surface 

at each site. These were filled with a 2% formalin solution plus 

several drops of· 1 iquid detergent. One such trap is shown in Figure 

7. Collected arthropods were removed at approximately 10 d intervals. 

2.2.6 Malaise Trap 

A white gauze Malaise trap was operated at the AOSERP 

Mi ldred Lake Research Faci 1 ity. Insects collected in the trap were 

removed daily, while authors were at the site, and mounted or pre­

served for later identification. In 1979, the daily catch of biting 

flies was recorded. 

2.2.7 Li ght Traps 

In 1978, two modified New Jersey AC light traps (Figure 

8) and one specially designed, modified Robinson DC light trap 

(Figure 9) were used to collect night flying insects.. All traps 

contained a 15 W fluorescent ultraviolet 1 ight source. The trap 

at Mildred Lake operated nightly from 19 August to 30 September, 

while the other two traps were operated sporadically. 

In 1979, seven additional modified Robinson traps were 

added to the sampling program. The trap at Mildred Lake operated 

nightly from 9 May to 28 September. The remaining nine traps were 

set up at the following Alberta Forestry Service towers: Thickwood 

Hills, Stoney Mountain, Algar, Bitumount, Birch Mountain, Legend, 

Ells, Muskeg, and Richardson. A letter of introduction was sent 

to each tower operator prior to contact and, on contact, the traps 

were wired and hung and vials, preservative, labels, and a letter 

of instruction were given to each operator. 



12 

Figure 7. One of 48 modified plastic pitfall traps used to 
collect ground dwelling insects. This one, at the 
spruce bog site, was flooded under 5 cm of water 
following early September rains, 1978. 



1 3 

Figure 8. New Jersey 1 ight trap for crepuscular and nocturnal 
insects. 

Figure 9. Modified Robinson battery- powered 1 ight trap designed and 
built for AOSERP insect sampl ing. 
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2.2.8 Leaf Damage Survey 

Leaves of 10 dominant shrub and tree species were inspected 

for insect damage and attached insects. Each sample in 1978 consisted 

of 250 leaves collected randomly, with not more than five leaves from 

anyone stem nor more than 10 from a single plant. In 1979, 150 

leaves wer~~ similarly collected from plants of the same species at the 

same sites. For black spruce, 500 needles were examined. All samples 

were collected in early September by which time leaf growth had 

ceased. These were inspected in the laboratory for insect galls, 

mines, feeding scars, and attached insects such as scales. Causative 

agents of galls and damage were determined through keys and informa­

tion in Wong et al. (1977) and Johnson and Lyon (1976). 

2.2.9 Stem Damage Survey 

The terminal 25 cm of branches of 10 dominant shrub and tree 

species were examined for insect inhabitants and damage from 25 to 

30 September 1978. Two twigs of branches were chosen randomly on each 

plant, the terminal 25 cm measured with a piece of wire, and then 

inspected for insects and insect damage. Each sample consisted of 100 

stem examinations. 

In 1979,terminal 25 cm of branches of black spruce (Picea 

mariana), white spruce (Picea glauca) ,and jack pine (Pinus banksiana) 

were clipped and brought to the laboratory. Sets of 100 stems were 

inspected for arthropod damage and inhabitants. All signs of insect 

damage, as well as ages of needles on each stem, were recorded. 

2.2.10 Crown Damage Survey 

Crowns of black and white spruce, jack pine, and poplar 

trees were inspected with 7.5X binoculars, Or by direct sight, to 

assess bark beetle attack and infestation rates. Sets of 100 trees 

were examined and categorized as to tree height, crown condition, 

insect damage symptoms, and crown mortality. 
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2.2.11 Emergence Traps 

Six pyramid shaped traps were used to collect winged insects 

emerging from 1m2 plots, of ground. These traps held nylon screen' 

sides, a polyethelene skirt buried in the ground, a tubular conduit 

frame, and a funnel collecting mechanism at the top. Trapped insects 

were removed at approximately weekly intervals, at which time spiders 

and'uncollected insects were collected with a battery-powered vacuum 

cleaner. Two traps were placed in aspen forest, mixed conifer forest, 

and black spruce forest sites within 2 km of the Mildred Lake camp. 

This project was undertaken at McCourt Management initiative and 

expense. 

2.2.12 Subsequent Laboratory Procedures 

Samples brought to the laboratory were sorted to insect 

family and ~ounted. They were oven dried at 600 c for 72 h, or until 

dry,and then weighed on a Sartorius or Metler balance accurate to 

01'1 mg. 

Weight loss from leaching of insect body fluids into alcohol 

was estimated. Alcohol ,in which the 1978 light trap samples were 

stored,was saved, filtered to remove debris, oven dried, and weighed. 

This residue weight was then compared to the total mass of insects 

originally preserved in that alcohol. 
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3. RESULTS 

The data collected in this study are organized into five 

sections: (1) insect populations and biomass; (2) insect damage 

surveys; (3) biomonitoring data; (4) insect taxa found; and 

(5) a description of the insect fauna of the study sites. 

3.1 INSECT POPULATIONS AND BIOMASS 

3. 1 • 1 Funnel Extractions 

Results of the Tullgren and O'Connor funnel extractions 

are given, in Tables 27 to 62 of Appendix 7, as the average standing 

crop and biomass per square metre for all insect families extracted 

and, additionally, as population numbers for spiders, mites, ticks, 

pseudoscorpions, millipedes, snails, and enchytraeid worms. Where 

members of a family were extracted by both techniques, the greater 

population is reported (i.e., some Collembolawere recovered in 

O'Connor funnels and some fly larvae in Tullgren funnels, but greater 

numbers were obta ined from the other funnels for each group). The 

life stage--immature or adult-- is noted for endopterygote insects. 

Fly larvae listed as belonging to the family Anthomyiidae in 1978 

results were later determined to be largely members of the family 

Cecidomyiidae (G.C.D. Griffiths, discussion September 1980, 

Dept. Entomology, Univ. Alberta). Peterson's (1960) text does not 

adequately distinguish between larvae of these two families. Conse­

quently, determinations of members of the family Anthomyiidae are 

designated to be uncertain in the 1978 data. 

Vertical distributions of invertebrates in the top 7.5 cm 

of soil are given in Table 1. This 1978 information was obtained from 

O'Connor funnels only. It is given for seven abundant taxa which 

are shown to be heavily concentrated in the top 2.5 cm of soil. 

Variation in the distribution of larvae of four Dipteran 

families from Sites 1,6, and 12 is shown by data in Table 2. In 

26 of 84 extractions, no larvae were found, and in 28 extractions, the 

population mean exceeded twice the standard error of the mean. Thus, 

these insects have clumped, not random, distributions. Standard 

errors calculated for populations from the other 1978 sites showed 
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Table I. Vertical distribution of invertebrates in the top 7.5 em 
of so iI, from O'Connor funnel data in 1978. 

(\) 
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I- 0 0 "C >- « 
.j...I c: > E :z: 
>- 0 "C 0 

..c: I- 01 ..c: 0:: 
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SITE c: ..c: ::J E c: u 
w U I.L. LIJ « « 

% of top 5.0 em population / 

found in top 2.5 em 64 100 50 92 83 77 72 
% of top 7.5 em popul at ion 

/ 
found in top 5.0 em 84 50 67 100 100 79 100 
% top 5.0 em in top 2.5 em 2 89 100 71 97 73 74 
% top 7.5 em in top 5.0 em 100 100 92 100 94 100 
% top 5.0 em in top 2.5 em 3 
% top 7.5 em in top 5.0 em 88 100 100 100 100 100 
% top 7.5 em in top 5.0 em If 73 84 56 100 57 
% top 7.5 em in top 5.0 em 83 100 90 100 55 
% top 5.0 em in top 2.5 em 5 89 a 58 69 81 
% top 7.5 em in top 5.0 em 60 58 100 83 88 
% top 5.0 em in top 2.5 em 6 90 100 100 100 
% top 5.0 em in top 2.5 em 7 33 75 
% top 7.5 em in top 5.0 em 78 
% top 5.0 em in top 2.5 em 8 91 100 100 71 95 
% top 7.5 em in top 5.0 em 85 100 100 81 98 
% top 5.0 em in top 2.5 em 9 90 33 82 100 100 50 96 
% top 5.0 cm in top 2.5 em 10 88 66 92 94 100 85 
% top 5.0 em in top 2.5 em II '36 38 57 33 100 _a 90 
% top 7.5 em in top 5.0 em 72 55 100 53 
% top 5.0 em in top 2.5 em 12 87 71 79 58 56 
% top 7.5 .cm in top 5.0 em 85 70 84 92 81 

mean % of top 5.0 em 
populations found in top 2.5 em 70 77 72 73 92 73 78 
mean % of top 7.5 em 
populations found in top 5.0 em 83 64 83 95 100 87 86 

aUpper subsample contained no specimens and lower sample did . 



Table 2. Variation in the distribution of larvae of four Diptera families in O'Connor 
funnel samples from three sites in 1978. Results are expressed as sample 
means (of 6 cores) ± 2 standard errors of the mean. 

Site Date Depth Ceratopogonidae Chironomidae Fung i vori dae Anthomyiidae a 

cm 

19 Aug. 0 - 2.5 0.17 ± o. 14 0.67 ± 0.67 1.67 ± 1.0 0.5 ± 1.0 
24 Aug. 0 - 2.5 0.17 ± o. 14 1.0 ± 0.73 1.17 ± 1.5 2.5 ± 1.5 

2.5 - 5.0 o. 17 ± o. 14 0.5 ± 0.45 0 0.67 ± 0.67 
5 Sept. - 1.25 1.83 ± 2.9 0.67 ± 0.99 0.83 ± 0.61 4.17 ± 2.7 

1.25- 2.5 0 0.5 ± 0.45 0.17±0.14 0.33 ± 0.42 
25 Sept. - 1.25 0 0 0 1. 83 ± 1. 1 

1.25- 2.5 () 0.17± o. 14 1.5 ± 2.2 

6 19 Aug. 0 - 2.5 0 0 1.33 ± 1.9 0.33 ± 0.42 
31 Aug. 0 - 2.5 0 0.67 ± 0.99 1 . 17 ± 0.96 0.5 ± 0.45 

2.5 - 5.0 0 0 0 0 
23 Sept. 0 - 2.5 0 1 • 17 ± 1.6 0.33 ± 0.42 0.17 ± 0.14 

12 23 Aug. 0 - 2.5 2.33 ± 2.5 4.33 ± 2.0 1.5 ± 1.2 0 
4 Sept. 0 - 1.25 1 . 17 ± 0.96 1.83 ± 2. 1 0.17 ± 0.14 0 

1.25- 2.5 0.33 ± 0.42 1.0 ± 0.5 0.5 ± 0.45 0 
2.5 - 3.75 0.67 ± 0.99 0.67 ± 0.67 0 0.17±0.14 
3.75- 5.0 0.5 ± 0.69 0.5 ± 0.69 0 0.17 ± 0.14 

24 Sept. 1.0 ± 2.0 4.83 ± 2.75 0 1. 17 ± 0.96 
28 Sept·. 0 - 1.25 2.17 ± 2. 1 6.83 ± 6.4 1.0 ± 1.6 0 

1.25-2.5 1.0 ± 1.0 1.0 ± 1.0 0.33 ± 0.42 0 
2.5 - 3.75 0.67 ± 0.67 0.67 ± 0.67 0 0 
3.75- 5.0 o. 17 ± o. 14 0.17 ± O. 14 0.17±0.14 0 

aU . ncertalnty 

--

00 

----~-------------------------
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similar trends. Clumped distributions cannot be analyzed by paramet­

ric statistical methods. They require that large numbers of samples 

must be taken to stabilize the population means. 

3.1.2 Fo 1 rage Insects 

The pyrethrum sample results are given in Tables 63 to 82 

of Appendix 7. These data provide estimates for the above-ground 

standing crops of insects (by family) and spiders. Population biomass 

is given by order and in brackets for dominant families within the order. 

Less abundant taxa biomass is shown under miscellaneous insects. One 

functional distinction should be recognized in the taxa collected. 

Some insects, like members of the Hemiptera and Homoptera, are foliage 

i nhab i tants throughout the i r 1 i ves. Othe rs, 1 ike most of the Oi ptera, 

are transitory adults whose immature stages did not inhabit foliage. 

3.1.3 Standing Crops 

Insect and spider standing crops at the 12 sample sites in 

1978 are summarized as seasonal averages in Tables 3 and 5, and for 

1979 in Tables 4 and 6. These data are combined from Tables 27 to 

82 of Appendix 7 and increased by a factor of 1.16 (see Section 3.1.7). 

In 1978, the fen (Site 10) had the greatest number of insects per 

square metre (31 627) with a biomass of 3.11 g (oven dry weight), even 

though these figures were determined solely from soil extractions as 

the sedge vegetation was too low and dense for pyrethrum spray sampling. 

The non-vegetated/disturbed area (Site 7) had the smallest insect popu­

lation, 463 individuals om-2 , but had the second largest biomass due to 

the extraction 0(; a large moth in the Tullgren funnels. The average 

insect population per site was 5104 individuals weighing 0.84 gom-2 . 

Standing crop numbers were overwhelmingly (92% of total) dominated by 

the soil inhabitants, but individuals found above ground were heavier 

and totaled 4 to 33% of the soil insect biomass. Spider populations 

from the soil cores are surface and immediately above-surface veget­

ation dwellers. Their populations tended to be greater than the foli­

age spider populations, but the foliage spider biomass frequently 
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Table 3. Summary of standing crop populations per square metre 
of insects andspid-ers at AOSERP study sites in 1978. 

I tlSECTA 

soi I 

fol iage 

COLLEMBOLA 

soi 1 

foliage 

PSOCOPTERA 

soi 1 

fol iage 

HEMI PTERA 

soi 1 

fol iage 

(Aph i d i dae ) 

COLEOPTERA 

soi 1 

fol iage 

LEP I OOPTERA 

soi 1 

fol iage 

01 PTERA 

soi I 

foliage 

HYMENOPTERA 

soi 1 

(Formicidae) 

fol iage 

3 134 

3 111 

23 

761 

761 
+b 

8 
o 
8 

22 

13 

73 

72 

o 

2 217 

2 213 

4 

27 

26 

o 

9 

(Formi ci dae) 0 

(Tenthredinidae) + 

mi see llaneous 
insects 

soi 1 

fol i age 

ARANEOIA 

50 i I 

foliage 

26 

+ 

53 

9 

3 556 

3 540 

16 

184 

184 

+ 

32 

26 

6 

31 

26 

5 
4 

92 

92 

+ 

66 

66 

+ 

3 055 

3 053 

2 

81 

80 

40 

o 
+ 

13 

+ 

158 

7 

3 990 

3 986 

" 
658 

658 

o 
26 

26 

+ 

67 

66 

395 

395 

+ 

93 

93 

+ 

502 

500 

2 

248 

248 

105 

+ 

o 

o 
+ 

105 

2 213 

2 208 

297 

297 

+ 

o 
2 

70 

70 

+ 

o 
105 

105 

+ 

176 

176 

IndiYiduals o m- 2 

6 

2 891 549 

865 542 

26 7 
318 351 
317 . - 351 

1 

14 

o 
14 

39 

35 

2 

105 

105 

+ 

o 

+ 

19 

18 

37 

35 

175 

174 

1 

35 

35 
+ 1 + 

392 2 184 

390 2 179 

2 

153 161 

159 35 

117 88 

o 
o 

13 

o 

176 

4 

o 
o 

70 

+ 

105 

13 

878 
379 

35 

53 
18 

+ 

+ 

+ 

18 

+ 

70 

6 

463 

463 

o 
o 

o 
o 

13 

13 

93 

93 

40 

',0 

251 

251 

53 

35 

o 

13 

79 

8 9 10 

157 4212 31 637 

31 637 146 4 201 

11 11 

229 106 211 

211 228 106 

o 
o 
+ 

267 

264 

3 
1 

108 

105 

3 
o 

+ 

500 

496 

4 

36 

35 
18 

o 
o 

18 

+ 

88 

+ 

o 
1 

92 

88 

4 
2 

288 

286 

2 

35 

35 

+ 

o 
o 

53 

53 

105 

105 

18 

18 

3 653 29_ 533 

3 650 G9$~ 
3 

18 667 

18 667 

o 649 

+ 

o 
+ 

18 

+ 

184 

5 

o 

70 

arounding off to nearest integers may cause 51 ight discreoancies with data In Tables 22 to 82 . 

b less than 0.5 

11 

337 

311 

26 

264 

264 

+ 

o 
1 

71 

53 
18 

15 

459 

457 

37 

35 

416 

414 

2 

72 

70 

53 

+ 

18 

+ 

298 

7 

12 

4 103 

4 074 

29 

509 

508 

2 

19 

o 
19 

12 

265 

263 

2 

53 

53 

+ 

3 060 

3 057 

3 
150 

158 

140 

+ 

+ 

35 
+ 

281 

4 
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Table 4. Average standing crop populations per square metre of 
insects and spiders at AOSERPstudy sites in 1979. 

INSECTA 

soil 

foliage 

COLLEHBOLA 

soTl 

foliage 

PSOCOPTERA 

soil 

foliage 

HEHIPTERA 
(sensu Zat1l.) 

soil 

foliage 

COLEOPTERA 

5011 

fol iage 

NEUROPTERA 

loll 

foliage 

UP I DOPTERA 

5011 

fol iage 

OIPTERA 

soli 
foliage 

HYMENOPTERA 

soil 

foliage 

Fonnicidae 

soli 

foliage 

Tenthredlnlae 

soi I 

foliage 

ARANEIOA 

loll 
foliage 

ACARINA 

sol I 

PSEUOO­
SCORP ION I OA 

soil 

OIPLOPOOA 

",II 

3 201.6 6 88~.0 

13.75 8.48 

2 000.2 4 8~7.5 

0.13 

47.6 342.2 

5.18 2.73 

95.0 279.5 

0.60 0.53 

0.05 

10.5 
5.08 

0.23 

5.3 
0.28 

985.1 I 114.3 

5.70 2.40 

58.0 63.5 

6.25 1.90 

0.25 

52.7 
2.88 

7 000 

68.4 

5.3 

21.1 

0.05 

0.18 

516.0 
4.88 

13 SOD 

10.6 

Indlvlduals-m"'2 

3 290.2 2 799.4 

7.83 2.13 

I 805.6 I 502.2 

42.2 5.3 

0.93 0.13 

189.6 137:0 

1.58 0.80 

210.8 72.8 

0.75 

0.08 

5.3 

0.33 

0.15 

11.6 

0.03 

3 664.3 

5.73 

I 316.2 

5.3 
1.20 

1)1.7 

1.20 

163.3 

0.58 

15.8 

0.10 

637.5 

2.75 

759.3 I 489.6 

289.5 

0.05 

0.03 

7 700 

5.3 

1.00 1.83 

316.4 442.3 

0.20 0.78 

279.0 

203.2 

1.53 

405.3 
0.10 

21.1 

9. 08 

225.3 

3.87 

10400 12 100 

26.~ 2.6 

I 984.7 
10.20 

I 052.9 

37.0 
0.28 

121.3 

4.75 

79.3 
0.83 

0.25 

508.6 

2.98 

147.6 

1.03 

39.7 
0.33 

0.05 

284.3 

3.85 

5900 . 

131.6 

5.3 

26.4 

58.2 

0.10 

10.6 

31.6 

79.1 

57.9 

158 

" 1.6 
0.05 

10.6 

0.15 

100.2 

2.30 

100.~ 

0.50 

0.03 

15.9 

0.15 

I 005.~ 

0.1) 

1~2.3 

5.45 

126.6 

2.15 

10.6 

0.15 

271.9 I 642.5 

5.25 2.~8 

42.2 310.5 

1.35 1.03 

10 " 

3 383.2 8~7.0 

0.03 

10.05 10.5 

0.10 

69.8 563.4 

2.1,3 

13~. 7 19~.,1 

0.10 

0!85 

10.5 

0.10 

I~ 339.0, 2 095.2 

1.83 

8553.5 442.3 

1.15 

15.9 
0.30 

29~.6 8 5~8.2 421.1 
0.23 

27~.3 

5.65 

19 700 

10.6 

0.15 

0.35 

3~2.2 

4.03 

7000 

10.5 

163.3 

3 400 

0.05 

284.1 

~.63 

II 600 

12 

I 854.8 

0.15 

319.1 

22.28 

215.1 

0.60 

15.9 

0.13 

2 953.1 

1.38 

68.8 

0.73 

15.8 
0.18 

0.10 

401.1 

1.25 

8 800 

11.6 

-All v.lues ere sunnarized froM Tabl., 27 to 82, Including totals. tnconshtencl .. crated In sunnarizlng -v .. ke the apparent total Insect 
population differ slightly frClftl the'au_) total. 
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Table 5. Summary of' standing crop biomass per square metre of 
insects and spide,f's at AOSERP study sites in 1978. 

INSECTA 

soi 1 

fol iaQe 

COLLEMBDLA 

soi 1 

PSOCOPTERA 

fol i age 

HEMI PTERA 

soi I 

fol iage 

(Aph i di dae) 

COLEOPTERA 

soi 1 

fol iage 

LEP I OOPTERA 

soi 1 

fol iage 

01 PTERA 

soi 1 

foliage 

HYMENOPTERA 

soi I 

(Formicidae) 

foIl age 

(Formicidae) 

(Tenth red i n i dae) 

miscellaneous insects 

soi 1 

fol iage 

ARANEIOA 

soi I 

fol iage 

2 

391 a 689 

324 576 

67 113 

17 

4 

+ 
21, 

5 

60 

51 

9 
17 

o 
17 

253 

247 

6 

o 
6 

o 
2 

9 
I 

176 

122 

54 

5 

2 

79 

3 
58 

56 

2 

236 

226 

10 

225 

217 

8 

69 

58 

35 

II 

o 
10 

14 

I 

87 

44 

43 

3 

777 
751 

26 

20 

o 

12 

358 

356 

2 

94 

92 

2 

170 

163 

7 
105 

104 

82 

o 
o 

17 
2 

32 

5 

27 

498 

479 

19 

6 

2 

2 

56 

49 

7 
114 

112 
2 

148 

143 

5 
131 

130 
119 

I 

o 
o 

39 

o 
30 

9 
21 

5 

408 

325 

83 

6 

17 

31 

22 

9 

59 

55 

4 
7 
t 

7 
159 

122 

37 

116 
112 

85 
I, 

o 
o 

8 

5 
96 

33 

63 

6 7 8 

405 

330 

75 

166 281 

166 231 

14 

3 

13 

2 

103 200 

98 200 

5 

63 891 

57 891 

6 

140 72 

118 72 

22 

23 

3 

10 

43 

3 

199 
126 

73 

o 

3 

47 

47 

o 

50 

22 

6 

2 

56 

45 

II 

7 
o 
7 

~1I3 

95 

18 

2 

o 
o 

69 

5 

55 
26 

29 

9 10 

460 3 113 

416 3 113 
44 

6 

I 

29 

16 

13 

3 

14 

124 37 

103 37 

21 

15 

14 

I 

248 588 

246 588 

2 

o 2 445 
3 

o 
2 

31 

3 

243 
213 

30 

29 

35 

35 

11 12 

012 668 

862 505 

150 163 

2 

2 

5 

76 

o 
53 76 

35 15 

262 149 

254 100 

8 49 

54 29 

8 22 

46 7 
139 204 

134 194 

5 10 

207 

193 

450 171 

36 14 

2 7 

3 4 

12 

o 
99 201 

55 177 
44 24 

aBiomass totals may differ 51 ightly from data in Table 12 to 32 (times 1.16) due to rounding off subtotals 

here to nearest integer 

bEntry signifies presence, with biomass included under miscellaneous insects. 

/ 



23 



24 

exceeded that of the soil dwellers. In the semi-open tamarack bog 

(Site 9), the total spider biomass was 52% of the total insect bio­

mass, the highest percentage that spiders represented of the insect 

biomass at any site. 

Early in 1979, it was discovered that adult flies, moths, and 

beetles were attracted to light bulbs used to drive insects from soil 

cores. Consequently, these insects were excluded from soil population 

totals unless they were believed to be inhabiting extracted soil 

cores . While this means that data between the two years are not abso­

lutely comparable, the practical difference is that 1978 figures are 

sl ightly inflated. 

The 1979 data parallel those of 1978. The fen again 

supported the largest insect populations, averaging 26 542 individuals and 

weighing 2.09 g.m-2 The non-vegetated/disturbed site (7) again 
-2 supported the lowest insect population, 380 m ,and also the lowest 

biomass of 0 . 09 g.m- 2. The average insect population per site was 

5275 individuals weighing 0.59 g.m- 2 which is 3% more individuals and 

42% lower average biomass than was found in 1978. The standing crop 

populations were 99.8% from the soil, and the biomass of foliage 

inhabitants contributed an average of 1.6% to the total estimated bio­

mass. Spider populations were greater at all but two sites in 1979, 

but the biomass of spiders collected was 65% less than that found in 

1978. There is a gradient of lowest populations and biomasses at the 

driest sites, and greatest populations and biomasses .at the wettest 

sites, an exception being the black spruce bog (Site 4). 

Fall 1978 was rather wet with uncommonly frequent 

raim; 1979 was a rather dry season. Greater populat ions of Psocoptera 

and aphids were collected on foliage in 1978 versus 1979. The average 

biomass of all insects on fol iage was less in 1979 (9.3 mg) than 1978 

(79.0 mg). Spider biomass on foliage was also lower in 1979. These 

differences were due to the effect of rain on the foliage habitat, 

modifying the habitat to allow it to support more insects than in dry 

1979. 
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3.1.4 Net Sweeps 

The 1978 net sweep sample results are given in Tables 83 and 

84 of Appendix 7. These data show a seasonal trend in the reduction 

of insect numbers and biomass with a sl ight increase in the spider 

biomass over the same period. At the 10 sites where head height and 

ground vegetation sweeps were taken, the ground sweeps picked up 

1.64 times more insect biomass than the higher foliage sweeps. 

The 1979 net sweep sample results are plotted, in Figures 26 

to 37 of Appendix 7, as the number of families of insects represented 

at each of the nine sample times. Family diversity was greater in 

mid-season than in early and late season, except for a few sites where 

the diversity of flies remained high in late season. Sites 3 (aspen 

forest) and 4 (black spruce bog) had the lowest diversities while 

Site 10 (fen) had the greatest. The head height sweeps showed low diver-

sity at Sites 3, 11 (Tamarack forest), and 12 (Deciduous wetland). 

Diptera were more diverse than other groups of insects. 

Table 7 data show some distinct differences in the trophic 

structures of insect populations netted at the study sites. Herbi­

vores were proportionally most important where there was extensive 

herbaceous vegetation. The non-vegetated/disturbed site (7) was 

herbivore dominated and was the site with the least amount of woody 

vegetation. Other herbaceous vegetation areas include Sites 1, 10, 

and 12. These sites showed low ratios of carn ivores to potent ial 

prey. Where the vegetation was woody and the foliage perennial, the 

ratio of carnivores to potential prey was greater and the saprovore 

proportion was also greater. The mixed forest site (6) contained a 

large biomass of herbivores, reflecting its diverse understory 

vegetation. Sites dominated by conifer trees [black spruce bog (4), 

mixed coniferous forest (5), and the jack pine forest (8)'1 contained 

relatively low numbers of individuals and low insect biomasses. 

". 
! 

/ 
/ 



Table 7. Trophic level analysis of insect net sweep results, 1979. 

Site Herbivores Saprovores Carnivores Omnivores Carn ./Pot. prey Sapro./Tota 1 

Number of 1nd~v1duals 

1 Riparian 134 703 302 '28 0.35 0.60 
2 White spruce 131 440 395 34 0.73 0.49 
3 Aspen 121 213 234 18 0.68 0.37 
4 Black spruce 37 192 160 6 0.68 0.49 
5 Mixed Coniferous 85 234 191 9 0.58 0.45 
6 Mixed Forest 135 195 242 26 0.68 0.33 
7 Disturbed 983 94 100 27 0.09 0.08 
8 Jackpine 50 375 242 4 0.56 0.56 
9 Tamarack Bog 80 333 191 8 0.45 0.55 

10 Fen 216 598 177 8 0.22 0.60 
11 Tamarack Forest 172 158 159 48 0.42 0.29 N 

0" 
12 Deciduous Wetland 317 238 129 161 0.18 0.28 

, 

Biomass (mg oven dr~) 
--"','" 1 Riparian 155 139 180 0 0.56 0.29 
----,.-2 White spruce 137 181 236 13 0.71 0.32 
----~,> 3 Aspen 248 78 206 6 0.62 0.15 
",--""., 4 Black spruce 35 37 46 6 0.60 0.30 

5 Mixed Coniferous 51 50 110 2 1.06 0.24 
6 Mixed Forest 435 75 146 15 0.28 O. 11 
7 Disturbed 787 65 128 22 0.15 0.07 

>8 Jack pine 87 78 93 1 0.56 0.30 
9 Tamarack Bog 52 56 76 8 0.66 0.29 

10 Fen 302 195 196 2 0.39 0.28 
11 Tamarack Forest 133 78 98 16 0.43 0.24 

~-12 Deciduous Wetland 207 72 70 109 O. 18 0.16 
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3.1.5 Li ght Traps 

Light trap results for 1978 are shown in Figure 10. Peak 

moth collections were made between 25 August and 10 September. During 

this 17 night period, there were only four nights without rain. On 

1 September, the peak moth catch night, there was a minimum night 

temperature of 120 C, the warmest night during the light trap period 

[Atmospheric Environment Service (AES) meteorological records, Mildred 

Lake Research Facility]. The 9.6 mm of rain on this day did not dampen 

the flying spirits of these moths, but caused warm conditions which 

in turn caused the greatest moth fl ight activity. 

The remaining 1978 light trapped insects at Mildred Lake 

were 99% Diptera, primari ly members of the Chi ronomidae, Sciaridae, 

and Mycetophilidae. Other taxa collected include Trichoptera, Hymenop­

tera, Psocoptera, Coleoptera, Neuroptera, and Ephemeroptera. Larvae 

belonging to the dipteran families Sciardae and Mycetophilidae [col­

lectively called Fungivoridae by Peterson (1960)], Chironomidae, and 

Ceratopogonidae dominated soil insect populations. Adults of these 

were collected by sweep netting, but not in notable quantities. The 

light traps, however, attracted large number of sciarids, mycetophilids, 

and chironomids. The light trap results show that members of these 

families were active at night. Their abundance in soil is confirmed by 

their dominance in light trap results. Ceratopogonids were found 

infrequently, which meant either they appeared earlier in the season 

or they had behaviour patterns which caused them to be missed in our 

samples. In 1979, ceratopogonids were collected in the Mildred Lake 

light trap throughout the season, with peak numbers of 6600 to 10 500 

being collected nightly from early July to mid-August. During June and 

September, it was uncommon to collect more than 200 individuals in 

one night. Thus, these insects were also active at night and, again, 

the li~ht trap data independently confirm observations of their 

abundance. 

In 1978, the Fort MacKay 1 ight trap yielded higher collec­

tions and more diverse taxa during its short period of operation than 

did the Mildred Lake trap. Poor results from the Thickwood Hills trap 
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may be due to the placement of this trap beside a shed (thus halving 

its attractant area) and a dim light due to weak'batteries. 

The 1979 Mildred Lake light trap results are shown for 

numbers of noctuid moths (including Arctiidae, Noctuidae, and Bomby­

coidea of the family Lasiocampidae) and all other insects collected 

(see Figure 11). The early season peak of noctuid moths, between 9 

to 25 May, represents trapped moths which overwintered as adults. 

Moth activity increased in early July and tapered off in late August. 

It can be seen that the greatest numbers of other insects were trapped 

from 1 July to 15 August. The numbers collected appear to be directly 

related to nightly temperatures. Noctuid moths generate body heat 

in order to fly at night (Hanegan and Heath 1979); therefore, their 

activity periods can extend into colder weathen than flies can tolerate. 

The peaks of "other insects" reflect seasonal acti~ity patterns of 

different species (e.g., cryptophagid beetles were quite abundant in 

July, with 54 000 individuals trapped 20 July and few trapped later). 

Chironomid flies dominated the numbers collected in 1979. 

The biomass of insects collected at the Mildred Lake trap 

is shown in Figure 12. Large peaks of "other insect" biomass captured 

between 5 July and 16 August outweigh the moth peaks •. Altogether, less 

than 0.5 kg of insects were collected throughout bhe season at this 

trap. 

Problems developed with light traps at the AFS lookout 

towers. Tower operators had no incentive to tend the traps and quickly 

neglected them, except at Bitumount, Muskeg, and Thickwood Hills (where 

they were gradually neglected). Since the modified traps did not have 

suction fans 1 ike the New Jersey traps, fewer small insects were collected. 

Heavy bodied insects which struck the trap vanes were most likely to 

be captured in the modified Robinson traps. These insects included 

larger moths, beetles, corixids, and Trichoptera. 

The Thickwood Hills trap results were similar to those from 

Mildred Lake. Many muscids were collected, which are active diurnally, 

and also Trichoptera were abundant. The trap at Bitumount tower picked 

up thousands of forest tent caterpillar moths (MaZacosoma 
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disstria Huebner) in the latter half of August. Aquatic insects, such 

as corixids and Trichoptera, were abundant in contrast to the Mildred 

Lake results, and muscids were occasionally abundant in the collection 

jar. At Muskeg tower, strikingly few chironomid and other Nematocera 

flies were collected compared to the other sites. Aquatic insects 

were more abundant than at Mildred Lake. About 100 specimens of the 

dung beetle Aphodius sp. were collected here but were not noted at 

th~ other sites. 

3. 1.6. Malaise Trap 

A Malaise trap is primarily a device to collect insects for 

taxonomic study. However, biting fl ies trapped in 1979 were counted 

daily and the results are shown in Figure 13. Few black flies and 

ceratopogonid fl ies were collected in the trap despite their observed 

abundance. Mosquitos and tabanids were commonly collected; their 

seasonal activity periods are evident from these Malaise trap records. 

Tabanids were most abundant in early summer while mosquitos were 

active throughout the summer, particularly mid-June to mid-July. The 

peak numbers collected 7 and 8 August followed light rain and wind. 

The riparian forest site, normally plagued with mosquitos, had very 

few at this time. Apparently, a large movement of mosquito populations 

occurred at this time which brought enormous numbers to the Mildred 

Lake camp from outlying areas. 

3.1.7. Leached Lipid Correction 

The alcohol preservative from the 36 containers of 1978 

light trap specimens was saved in an enamel tray. This yielded 1.45 L 

of urine-colored fluid (plus an unknown loss from evaporation) which 

was dried in a foi I boat. The tacky darkened res idue, after 3 d of 

being oven dried at 600 c, weighed 8.664 g. The total oven-dried 

biomass of insects preserved in this fluid for 3 mo was 55.04 g. 

Therefore, the alcohol-leached fat represents a 13.6% loss from the 

total 63.71 g, and the oven-dried insect biomass must be corrected by 

a factor of 1.16 to obtain oven dry biomass at time of capture. 
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3.2 INSECT DAMAGE SURVEYS 

The leaf damage survey of 1978, reported in Table 8, showed 

great variation in the rates of insect attack on the leaves of differ­

ent plants. Virtually all dogwood (Comus stolonifera) (note: all 

plant species names are taken from Moss 1959) leaves bore insect 

scars, while only 20% of blueberry (Vaaainium myrtilloides) leaves 

were attacked, and 1% of black spruce (Piaeamariana) needles bore 

attack scars. The estimated area missing for attacked leaves was 

highest for aspen (Populus tremuloides) leaves at 14.7%, and second 

highest with blueberry leaves, at 13.2%. Altogether, the estimated 

area missing for attacked deciduous leaves was 7.8% and for the 

single conifer was O. It was often dfffh:ult to . separate insect 

damage from mite damage or other causes, particularly when deciding 

the cause of small holes. Also, mite and insect galls were not separ­

ated for willow (Salix sp.) and birch (Betula papyrifera) leaves. 

Aphids and psocids were abundant on the deciduous leaves. Some prob­

ably wandered from their parent leaf during storage before being 

counted, but most appeared to remain clumped on this original leaf. 

The heaviest overall infestation occurred in dogwood leaves, 172 of 

which bore an average 6.7 aphids (also including some psocids). Scars 

left by these insects were not recognizable (with any certainty), 

except where a gall was made, but they did cause some net loss to the 

vitality of the leaf. Examples of these types of leaf damage are shown 

in Figures 14 to 17. 

Insect damage to leaves in 1979 is shown in Table 9. The 

damage patterns of this year were similar to 1978. Eighty-four per­

cent of the dogwood leaves examined in 1979 bore insect damage as 

opposed to nearly 100% in 1978. Alder leaves suffered the largest 

leaf area removed in 1979, 10%, as opposed to 4.3% area missing in 

1978. These leaves bore mines in 37 to 250 leaves in 1978 and only 

one of 150 leaves in 1979. There was an overall decrease in the aver­

age number of insect galls, mines, leaves rolled, and phytophagous 

insect larvae found in 1979. Also, fewer aphids and psocids were 

found. These data are interpreted to mean that insect attacks on 

leaves were heavier in spring of 1979, causing the observed damage, 



Tabl e 8. 

A tnus crispa 

Tletuta 
papyrifem 

Comus 
stotonifem 

POputu3 
batcamifera 

Poputus 
trc'm, Zoides 

SaU:t: sp . 

Shephe,.,Ua 
canadensis 

Viburnum 
triLomun 

Vacctnium 
myT'tiUoides 

Picea mariana 

Insect damage and insects evident on mature leaves of dominant plants 
collected in the AOSERP study area in 1978. 

Leaf Area 110. No. [1hytophagous 
No. Insect Ribbed xl Edges Hissing Insect Insect Leaves Insect Aphids or Psocids 

leaves Damaged or Holed •••• Leaf Che .. ed % Average Ga I !sa mines P.oI led La rvae No. Leaves ••• per Leaf 

250 92 27 3.0 30 4.3 0 37 0 61 1.7 

250 131 70 1.3 17 3.4 44a 0 26 1.4 

250 249 220 12.6 25 4.9 0 0 8 172 6.7 

250 179 142 3.2 50 5.1 10 2 178 4.6 

250 174 100 2.1 I" 14.7 17 9 6 8 64 2.0 

250 182 86 1.9 89 10.6 55a 0 16 22 7.9 

250 184 17 1.4 68 6.4 0 0 0 0 

250 99 62 4.6 50 8.0 0 0 172 1.5 

250 51 " 2.9 33 13.2 0 2 0 0 0 0 

500b 6 0 0 0 0 0 5 0 0 0 0 

a Gall totals on Betula papyr-t.tCM and SaLix sp. are mite and insect caused; these are primarily mite galls. 

bNeedies. 
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Figure 14. Leaf mine by larva of Phyllocnistis popul i ella (Cham­
bers) (Lepidoptera) , and leaf border removed, on aspen 
poplar. 

Figure 15. Galls of cecidomyi id fly larvae on aspen poplar leaf. 
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Figure 16. Galls of the aphid Parat hecabius populimonilis (Riley) 
on balsam poplar leaves. 

Figure 17. Damage to alder (Alnus crispa ) leaf caused by larvae and 
adults of the beetle Altica ambiens (Le Conte) 
(Chrysomelidae) . 



Table 9. Insect damage and insects evident on mature leaves of dominant plants 
colt ected in the AOSERP study area in 1979. 

Leaf Area Phytophagous 
No. Insect Ri bbed xl Edges HI ssi n9 Insect Insect Leaves Insect Aphids or Psoclds 

Leaves Damaged or Holed •••• Leaf Chewed % Average Gallsa Hines Rolled Larvae No. Leaves ••••• /Leaf 

Alnus cl'irrpa 150 76 35 2.1 36 10.0 0 0 0 37 1.2 

Betula 
papyl'iferoa 150 72 57 3.1 15 3.0 0 14 0 3 pupae 3 1.0 

Comus 
stoloniferoa 150 126 107 26 6.5 0 2 0 34 1.3 

Populus 
ba lsami. fera 150 71 43 15 3.6 13 0 0 0 

Populus 
tl'BlrlUloides 150 110 81 2.4 63 6.7 45 1 0 0 2 

Salk sp. 150 57 22 34 8.1 6 lb 0 0 0 0 

$hephel'dia 
canadensis 150 48 17 1.4 38 8.5 0 0 0 0 2 

vibwonum 
tl'ilol_ 150 86 40 25 8.6 0 2 0 0 124 5,8 

VaccinilD7l 
mYl'tiLloides 150 22 11 1.4 13 5.3 0 0 0 0 0 0 

Picea mal'iana 500 11 0 2 10.0 0 0 0 0 9 1.7 

~9~ mite galls 
mite galls 

IoN 
00 
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but that these insects left the leaves earlier than they did in 1978. 

The wet 1978 fall (favourable to plants and insects) versus the dry 

1979 summer (unfavourable to plants and insects) were responsible for 

these differences. 

The stem damage survey of 1978, in Table 10, shows that few 

stems of deciduous plants bore insect damage. Salix sp. was the one 

exception, with eight galls on seven stems. Conifer tree stems were 

much more heavily attacked, with 34% bearing insect caused scars. For 

both spruce species, the bulk of these scars were galls (79) followed 

by bud damage (57). Bud death caused a difficulty in definition of 

the terminal 25 cm of a stem, since 1 ive leaders continue to grow 

while others have been killed and cease growth. Thus, for spruce, the 

terminal 25 cm means a total length of 25 cm of stem, including sev­

eral terminals, at the end of a single branch. Jack pine {Pinus bank­

siana} bore scars at old staminate cone portions which were at first 

thought to be insect chewing scars. No scale insects were found on 

alder (Alnus crispa) and rose (Rosa acicularis) stems, while 1 to 66 
were found on stems of the remaining deciduous tree species. Insect 

and spider predators found during this survey are also listed in 

Table 10. Examples of stem damage are shown in Figures 18 to 21. 

The 1979 stem damage survey of conifer trees, reported in 

Table 11, was done with cut stems in the laboratory rather than while 

standing beside trees, and consequently is more thorough. Eighty-two 

percent of black spruce stems bore signs of insect damage, being 

mostly insect killed buds and tips. Blister galls, caused by cecido­

myiid fly larvae, were found on 72% of the white spruce stems examined 

(versus 5% of the black spruce). Jack pine stems bore insect damage 

on 66% of examined stems. Most of this observed damage involved 

needles being stripped, mined, or punctured, and only 3% of the stems 

examined bore insect-killed buds and tips. No Phenocaspis pinifoliae 

(Fitch), or other species, scales were found on any stems in 1979. 

Tree damage is evaluated in Table 12. No tree crowns were 

found killed by beetle attack. Close inspection of small trees 

revealed that leader terminal buds were often killed by small insect 

larvae, apparently cecidomyiid flies. However, laterals rapidly 



Table 10. Insect predators and damage evident on the terminal 25 cm of branches of dominant plants 
in the AOSERP study area. 

1/1 
1/1 1/1..., ..., 

CI) :::J ~. "'C 
1/1 CI) _·u 00 

"c..., ru C'I "C 1/1 1/1 "'C 
CI) U C!J ru CI) l- e I- - ru 
C'lCI) e CI) 0 0 0.. CI) "C "C 
ru 1/1 
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~ z ..., 0 e .-

1/1 e e u "C CI) ru 1/1 ru ..cru CI) 

IJ ru- CI) ..cCl) - "C 0..> u 0..> e 
"C 1/1 "C . ..., e ru CI) >-L. u L. L. ru ..., e>- e :::J a_··._ 0 L. L.' ru 0 >-ru L. 

en :::) .c /XI ~2: en Q. u ...I (.) en...l <C 

Al.nus cl'ispa 100 100 

Comus 100 100 1 5 
sto l.onifem 

Ledum 100 99 1 5 
gr;oentandicum 

RosaacicuZal"ls 100 100 1 

SaZi:x; sp. 100 93 8 11 2 

Shephel'dia 100 100 66 
canadensis 

Vibumum 100 100 3 3 
tl'iZobum 

Picea gla:uca 100 66 33 18 2 1 2 

P. gZauca 100 61 29 18 7 

P. mapiana 100 55 17 21 16 2 

Pinus banksiana 100 85 8 a 6 

P. banksi.ana 80 63 1 a 3 4 

aNeedle loss by staminate cone bearing and insect feeding were not distinguishable. 

~ 
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Figure 18. Gall of the pine leaf chermid Pinus pinifoliae (Fitch) 
on white spruce needles. 

Figure 19. Gall of the cecidomyiid midge Mayetio l a sp. on Salix sp. 
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Figure 20. Gallon stem of Ledum groenlandicum (Oeder) caused by 
unidentified insect. 

Figure 21. Willow cone gall made by larvae of the cecidomyiid midge 
Rhabdophaga strobiloides (Osten Sacken), also occupied 
(insert) by Lepidoptera and Hymenoptera larvae. 
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Development's Copyright and Disclosure Statement, see terms at 
http://www.environment.alberta.ca/copyright.html. This Statement 
requires the following identification: 
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