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Lepidoptera were collected, primarily via UV light trap, for three seasons in the boreal mixedwood forest near Lac La
Biche, Alberta. A total of 11 111 specimens were collected, representing 41 families and 438 species. A species list with
flight times is presented. The total Lepidoptera community was estimated to be 546 +23.34 species. Abundance and species
richness peaked in late July. Thirty-five species constitute new records for Alberta, while one species, Acanthopteroctetes
bimaculata, is a new record for Canada, and the first record of the family Acanthopteroctetidae in Canada.
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Alberta is blessed with an abundance and variety
of forested lands. A large portion of the province is
covered by the boreal mixedwood (Figure 1) domi-
nated by Trembling Aspen (Populus tremuloides),
Balsam Poplar (P. balsamifera), and White Spruce
(Picea glauca) and containing lesser amounts of White
Birch (Betula papyrifera), Balsam Fir (Abies bal-
samea), and other species (Beckingham and Archibald
1996). Over the last 15 years Trembling Aspen has
increased greatly in value as a commercial tree species
and there has been a large increase in forestry activity
centered on this resource. A large portion of Alberta’s
aspen mixedwood forest is now scheduled for har-
vesting over the next 30-40 years (Pratt and Urquhart
1994). It is a major concern that our knowledge of these
forests is relatively poor and there is little empirical
basis for predicting the impacts of harvesting and other
development on non-timber values such as biodiversity.

In an effort to obtain baseline data for assessing
impacts of forestry practices on biodiversity, and to
determine whether old aspen stands in mixedwood
forests contain unique species, a multi-agency team
of scientists studied the structure and composition of
biotic assemblages in aspen-dominated forests of
various ages in the vicinity of Lac La Biche, Alberta,
between 1993 and 1995. This work is among the most
comprehensive biotic inventories in aspen forests in
the province. Lists of plants, birds, amphibians, and
mammals have been published by Stelfox (1995) and
those of ground-dwelling beetles and dead wood-
inhabiting beetles by Spence et al. (1997) and Ham-
mond (1997), respectively. As part of that study, but-

terflies and moths were also sampled. This represents
the first concerted effort to inventory Lepidoptera,
especially moths, in aspen forests in western Canada.
Lepidoptera constitute a major component of boreal
forest biodiversity (Danks and Foottit 1989), and are
important herbivores and pollinators (Scoble 1992).
The abundance of new provincial records among micro-
moths (defined here as the primitive and monotrysian
groups, and the lower ditrysian superfamilies up to
and including the Pyraloidea and Thyridoidea sensu
Kristensen 1999) indicates how poorly sampled these
groups have been. The attached checklist and flight
times provide baseline information for comparison to
other studies and to aid in future research.

Materials and Methods

The study area (Figure 1) is located in Lakeland
Provincial Park near Touchwood Lake, east of Lac
La Biche (54°51'N, 111°27'W) in the Central Mixed-
wood subregion of the Boreal Forest Natural Region
(Beckingham and Archibald 1996). Lepidoptera were
sampled in two stands: a 65-year-old (“mature”) stand
of 269 Ha, containing 83% cover of Trembling Aspen,
15% Balsam Poplar, 2% willow (Salix spp.), and 1%
White Birch, and a stand over 130 years old (“old”)
of 148 Ha, containing 54% cover of Trembling Aspen,
32% White Birch, 11% Balsam Poplar, and 3% willow.
An inventory of vascular plants found around these
study sites is included in the lists published by Stelfox
(1995). Both stands were of fire origin, and were largely
undisturbed by humans. The mature stand is consid-
ered to be of rotation age and the old stand is much
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FIGURE 1. Extent of the boreal mixed wood ecoregion in
Alberta and location of the study area.

older than the planned stand rotation age (60-70 years)
for Alberta aspen forests. A comparison between these
two stands, based on the light trap catches of Lepi-
doptera described here, has been done elsewhere (Pohl
et al. 2004).

Two 30 watt UV traps were run in each stand, from
dusk to dawn for one night approximately every two
weeks, from 16 June to 16 September in 1993, 3 May

TABLE 1. Abundance and diversity of three groups of Lepi-
doptera collected near Touchwood Lake, Alberta. Butterflies
include the superfamilies Hesperioidea and Papilionoidea;
macro-moths include the superfamilies Lasiocampoidea,
Bombycoidea, Drepanoidea, Geometroidea, and Noctuoidea;
micro-moths comprise all other superfamilies.

Group Number of Specimens  Number of Species

(Proportion) (Proportion)
micro-moths 3897 (0.350) 201 0.470)
macro-moths 7163 (0.643) 229 (0.523)
butterflies 51 (0.005) 8 (0.018)
total 11111 438
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to 5 October in 1994, and 28 May to 28 August in
1995. Traps were hung at approximately 1.6 m from
the ground, and activated from dusk until dawn. These
samples were augmented by periodic hand collecting
at portable UV lights, and a small amount of net col-
lecting of day-flying species. Specimens were identi-
fied using a wide array of taxonomic publications, and
by comparing to specimens in the Canadian Forest
Service’s Northern Forestry Centre Research Collec-
tion (NFRC) in Edmonton, Alberta, and the Canadian
National Collection (CNC) in Ottawa, Ontario. Vouch-
er specimens have been deposited at the NFRC and
CNC.

To obtain an estimate of the total size of the Lepi-
doptera community in the study area, a Chao-1 estimate
of diversity (Chao and Lee 1992) was calculated as
described by Colwell and Coddington (1994).

Results

A total of 11 111 specimens were collected, repre-
senting 41 families and 438 species (Table 1). A list of
all species collected appears in Table 2. Some species,
particularly micro-moths, are identified here merely as
morphospecies, reflecting the lack of knowledge of
the group, and the difficulty in making species identi-
fications. Examples of some of the micro-moth species
collected appear in Figure 2; some of the macro-moths
are illustrated in Figures 3 and 4. The Chao-1 calcula-
tion estimated the total size of the Lepidoptera com-
munity in the study area to be 546 + 23.34.

The 1994 data is examined in detail here, since it
was the most extensively sampled year and there were
no trap failures. In 1994, both abundance (Figure 5)
and species richness (Figure 6) peaked dramatically
in late July. A major flush of Noctuidae occurred in
late July, with the highest species richness occurring
throughout July and into early August. There were
modest peaks of noctuid species that overwinter as
adults, in early May and mid-September. The Geo-
metridae and other macro-moths peaked slightly earlier
than the Noctuidae, exhibiting maximum abundance
in early July, and the greatest richness from mid-June
to late July. The abundance of micro-moths peaked in
late July, although most of this dramatic peak was a
single species, Scoparia biplagialis, with 846 speci-
mens. The greatest micro-moth richness occurred
throughout July. More modest peaks in micro-moth
abundance and richness occurred in mid-June and
mid-September.

Discussion

This study likely did not collect all the species pres-
ent in the study area; the Chao-1 estimator suggests
that approximately 110 species were missed. Many
of these are undoubtedly species that are not easily
sampled via light traps. For example, the amount of
effort spent collecting butterflies and day-flying moths
was minimal and many of these taxa were likely missed.
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FIGURE 2. Microlepidoptera collected near Touchwood Lake, Alberta. All are new Alberta records. (ruler = 1cm).

The study site lies within the ranges of 67 butterfly
species (Bird et al. 1995); many of these certainly occur
in the mixedwood habitat but were not collected there.
Some nocturnal moths, including some species of
Gelechiidae and Oecophoridae (Hodges 1974; Miller
2000), are not attracted to UV light so they would be
undersampled as well. If other moth species occur in
the area but were not collected, they are probably quite
rare, or may be extremely localized in particular micro-
habitats, which were not adequately sampled in this
study.

Macro-moths comprised a greater proportion of
individuals than of species, whereas the micro-moths
were particularly species-rich, comprising a greater
proportion of species than of individuals. These pro-
portions (Table 1) were similar to those previously
reported for the province of Alberta. In his list of
Lepidoptera of Alberta, Bowman (1951) reported 40.8%
micro-moths (779 species), 50.9% macro-moths (973
species), and 8.3% butterflies (159 species). In the most
recent list of Lepidoptera of North America, Poole
(1996) listed 49.3% micro-moths (5743 species), 43.9%
macro-moths (5114 species), and 6.9% butterflies (801
species). The proportionally higher representation of
micro-moth species in the current study compared to

Bowman’s 1951 list reflects the recent increase in
knowledge of the group, including the description of
many new species.

A total of 35 positively identified species are new
records for the province, and one (Acanthopteroctetes
bimaculata) is a new record for Canada (Table 2).
Micro-moths (Figure 2) make up 34 of these new
records; a further five micro-moth species and one
macro-moth species represent undescribed species.
Details for some of these new records and new species
appear below.

Acanthopteroctetes bimaculata Davis (Acanthopteroctetidae):

This primitive moth is known previously from California
and Oregon (Davis 1978). The current record represents the
first report of this moth, and of the family Acanthopte-
roctetidae, occurring in Canada. Nothing is known of its
biology.

Caloptilia anthobaphes (Meyrick) (Gracillariidae):
Previously reported from northern Ontario (Forbes 1923).
Nothing is known of its biology.

Caloptilia betulivora McDunnough (Gracillariidae) (Figure 2):

Previously reported first only from Nova Scotia (McDun-
nough 1946) and since been reported from Quebec (Hand-
field et al. 1997). It likely occurs across the boreal zone in
Canada. Larvae feed in the folded leaves of birch.
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FIGURE 3. An assortment of macrolepidoptera collected from mature aspen forest near Touchwood Lake, Alberta (ruler = 1 cm).

Caloptilia canadensisella (McDunnough) (Gracillariidae)
(Figure 2):

Originally described from Nova Scotia (McDunnough
1956). It has since been reported in Quebec (Handfield et al.
1997; Landry and Landry 1992), and is probably widely dis-
tributed but uncollected across the boreal forest. The larvae
make large blotch mines on the leaves of Bunchberry (Cor-
nus canadensis).

Caloptilia coroniella (Clemens) (Gracillariidae):
Previously known only from the midwestern U.S.A.
(Forbes 1923). Larvae feed on birch.

Caloptilia stigmatella (Fabricius) (Gracillariidae):

Not reported from western Canada, but GRP [Greg R.
Pohl] has collected it quite commonly in Alberta and Saska-
tchewan. Larvae feed on willow (Forbes 1923).

Argyresthia abies Freeman (Yponomeutidae):
Reported in eastern Canada only as far west as northern
Ontario (Freeman 1972) but is probably widely distributed

across western North America in the boreal forest. It is a
twig borer on Balsam Fir (Abies balsamea).

Coleophora corylifoliella Clemens (Coleophoridae):
Previously reported only in eastern North America (Forbes

1923). Larvae there feed on Corylus americana; in the west

they probably feed on Beaked Hazelnut (Corylus cornuta).

Coleophora duplicis Braun (Coleophoridae):

Previously known from eastern Canada and the midwestern
United States (Forbes 1923; Handfield et al. 1997). It feeds
on the seeds of Aster (Aster spp.) and Goldenrod (Solidago
spp.)-

Limnaecia phragmitella Stainton (Cosmopterigidae) (Fig-
ure 2):

A holarctic species. The closest it has been reported to
Alberta is Wyoming (Hodges 1978). However, collection
records (CNC, NFRC) indicate that the species is transamer-
ican. Recent collections made by GRP indicate that it is com-
mon in western Canada, at sites where its host plant, Com-
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FIGURE 4. An assortment of macrolepidoptera collected from old growth aspen forest near Touchwood Lake, Alberta (ruler
=1cm).

mon Cattail (Typha latifolia), is available. Larvae feed on
the flowers and seeds.

Coleotechnites blastivora (McLeod) (Gelechiidae):
Reported only from the type locality of Gaspe, Quebec
(McLeod 1962). It probably occurs across the boreal zone.

2000

[l Noctuidae

Il Geometridae

[ | other macro-moths
271 micro-moths

1500

1000

no. specimens

500
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trapping date

May Sept.

FIGURE 5. Abundance of major Lepidoptera groups collect-
ed in UV traps through the 1994 trapping season.

Larvae are needle webbers of White Spruce, occasionally
mining within the needles.

Gnorimoschema septentrionella Fyles (Gelechiidae):

Miller (2000) reports this species only in eastern North
America, as far west as Minnesota. It is a stem-gall maker
on asters (Aster spp.).

160

Bl Noctuidae

Il Geometridae

|| other macro-moths
[ micro-moths

120+

80
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40

May June July

trapping date

Aug. Sept.

FIGURE 6. Species richness of major Lepidoptera groups
collected in UV traps through the 1994 trapping
season.
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Aethes promptana (Robinson) (Tortricidae — Tortricinae):

The Touchwood Lake record represents the first record of
this species from western Canada. It was previously known
from eastern North America as far west as Wisconsin (Sabourin
et al. 2002). A prevoius record from Washington (Razowski
1997) was based on a misidentification. Nothing is known of
it’s feeding habits.

Wockia asperipunctella (Bruand) (Urodidae):

As noted by Landry (1998), this Touchwood Lake record
represents the first report of this species, and the family Uro-
didae, in Alberta. This family is a recently recognised addition
to the North American fauna (Heppner 1997). Larvae feed on
Trembling Aspen; adults tend to fly during the day or early
evening.

Alucita lalannei Landry & Landry (Alucitidae):

Until recently, this species had been combined with two
other species in the genus, and referred to collectively as Alu-
cita hexadactyla (Linnaeus) (Bowman 1951; Hodges et al.
1983; Poole 1996). However, the true A. hexadactyla is restrict-
ed to the Old World. In their description and treatment of A.
lalannei, Landry and Landry (2004) designate a specimen
from the current study as a paratype. This species is known
from Ontario, Manitoba, and Alberta. Adults overwinter,
and can be collected from May to September. The larval
host plant is unknown, but Landry and Landry (2004) report
Lonicera spp. and Symphoricarpos spp. as likely candidates.

Parapoynx maculalis (Clemens) (Crambidae):

Previously known from eastern North America, only as
far west as Lake of the Woods, Ontario (Munroe 1972). How-
ever, recent collecting by GRP indicates that it is widespread
but extremely localised in Alberta and Saskatchewan. Its larvae
are aquatic, and are reported by Munroe (1972) to feed on
several species of water lilies (Nuphar, Nymphaea, Brasenia
spp.). It likely feeds on other plants as well, since it has been
collected recently in southern Alberta, outside the distribution
of the aforementioned plants (C. D. Bird, personal commu-
nication).

Idia new species near aemula Hiibner (Noctuidae — Her-
miniinae):

Usually mixed in with Idia aemula Hiibner in collections.
It was reported in eastern North America by Rings et al.
(1992), and misidentified as Epizeuxis concisa Walker by
Forbes (1954). It remains undescribed and has not been
reported previously from Alberta, although it is common
across the boreal region. It has been reported to feed on the
needles of a variety of conifers (Rings et al. 1992).

Phalaenostola hanhami (J. B. Smith) (Noctuidae — Her-
miniinae):

Reported from eastern Saskatchewan as far west as Regina
(Hooper 1988). Nothing is known of its feeding habits.

The only similar published study of boreal forest
Lepidoptera that the authors are aware of is that of
Mormneau (2002), which sampled primarily macro-moths
near Peace River in northwestern Alberta. In that
study, 293 species were collected over three seasons,
including 278 species of macro-moths. Although most
macro-moth species were common to both studies,
43 species were unique to the present study, and 115
species were unique to the Morneau study. The pres-
ence of so many unique species suggests some habitat

PoHL, LANGOR, LANDRY, and SPENCE: LEPIDOPTERA NEAR LAC LA BICHE

547

specialization within the boreal mixedwood region.
Several of the species unique to the Morneau study,
most notably some Arctiidae species, represent an
incursion of cordilleran species into that area.

Several Lepidoptera inventories of provincial parks
in the boreal mixedwood forest of northeastern Alberta
have been carried out (Schmidt and Pohl 2001%;
Macaulay and Pohl 2002*, 2003*). Although these
studies collected from 138 to 295 species, they were
each based on brief sampling periods, so they missed
significant proportions of the fauna. Catches from the
current study shared approximately 50 to 60% of the
species collected in those studies.

In general, the moth fauna of the boreal forest appears
to be less diverse than that found in other forests.
Summerville and Crist (2002) collected 512 species
of moths in deciduous forests in Ohio. Thomas et al.
(1998) collected 624 species of macro-moths in Fundy
National Park, New Brunswick, which lies in the Aca-
dian Forest Region, as described by Rowe (1972).
Both of these forest types are more diverse botanical-
ly than the boreal forest, and have more moderate cli-
matic conditions (Rowe 1972).

Inventories of this nature are a necessary prerequi-
site to understand impacts of forestry practices and
climate change on biodiversity. However, there is a
paucity of similar studies, largely due to the lack of
required taxonomic expertise. This argues strongly for
increased support of systematics research in Canada, as
biodiversity issues continue to increase in importance.
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