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Abstract

A light trapping survey of macrolepidotpera and
three microlepdoptera families was carried out on
- Mount Mansfield from June through October 2000
for three permanent Vermont Monitoring
Cooperative (VMC) survey plots corresponding to
sites used in Lepidoptera surveys from 1991 to
1995, A new sampling site was also established at
950 m on the eastern slope of Mount Mansfield in
the Stowe Mountain Resort. A total of 320 species
was recorded representing 13 families. The
majority (86%) of species were in the families
Noctuidae, Geometridae, and Notodontidae. These
results are similar to earlier surveys in species
richness and evenness, suggesting no significant
changes to the Lepidoptera biodiversity have
occurred over the last 10 years as detected by black-
light trapping.

Introduction

To develop an ecosystem management approach
for multiple use forests, the Vermont Monitoring
Cooperative established a long-term program for
documenting and monitoring the animal and plant
biodiversity of Mount Mansfield, Vermont. A
component of this inventory program included a
survey of the insect fauna at a series of permanent
sampling sites at different elevations and habitats.

In 1991 a survey program for insect diversity was
initiated to collect insects from malaise traps, pitfall
traps, waterpan traps, and light traps. The primary
focus was on selected groups of larger sized insects
that were practical to document and identify,
including various families of Hymenoptera and
Diptera, the macrolepidoptera, as well as the
Carabidae. These surveys were carried out annually
until the close of the 1995 season (Boone, 2000).

The Mount Mansfield Lepidoptera surveys
provided the first comprehensive documentation
of taxonomic and ecological diversity for
Lepidoptera for a Vermont ecosystem. Moths
collected from black-light traps indicate the species
richness of the fauna is dominated by a small
number of families. The addition of new records
over succeeding years suggest collecting efficiency
for the sampling sites was close to saturation (i.e.
relatively few additional species were collected).
The macrolepidoptera  survey provided
representation of most major moth groups,
particularly many species with the potential to
cause extensive defoliation of host trees. The
macrolepidoptera comprise an amalgam of moth
families that are not necessarily closely related, but
the grouping provides a generally convenient label
to refer to the larger-sized species. Efforts were



made to identify as many moth species as possible,
but many microlepidoptera could not be
determined within the available time because of
the need for either specialist assistance or
specialized dissection and analysis. The 1991-1995
surveys also included a numerical count of the
individuals for each species of the
macrolepidoptera collected.

Continuous or repeated long-terms surveys of
invertebrates are difficult to maintain because of
the facilities and specialist knowledge required to
collect, store, and identify the numerous species
involved. This problem is particularly acute in
Vermont where there is a lack of specialist expertise
to address the invertebrate biodiversity question
on a large scale. Further sampling of the
macrolepidoptera was considered feasible by the
authors for documenting the number of species
present.

A survey restricted to the macrolepidoptera was

-.proposed to address - the following questions: -

(1) Are the 1991-1995 surveys representative of
Lepidoptera biodiversity for the permanent
sampling sites?

{2) Is the taxonomic composition of species
diversity stable over extended time scales?

(3) Do Lepidoptera surveys provide a practical
approach to a regular monitoring program?

{4) How representative might the three sites be
for Mount Mansfield in general?

To address these questions a black-light sampling
program was established at the permanent sample
sites on Mount Mansfield with an additional sample
being made from a site in the Stowe Mounatin
Resort.

Methods

The survey was carried out at the Vermont
Monitoring permanent sampling sites at elevations

of 400 m at Proctor Maple Research Center
{PMRC), 600 m at Underhill State Park (USP), and
1160 m near the Mount Mansfield summit (MMS).
A fourth site was selected at an elevation of 950 m
on a ski trail in the Stowe Mountain Resort
(SMRST) to provide an indication of variability
in species composition and evenness on the
Mountain. The PMRC site is located at 400 min a
mature sugar maple forest. The USP site comprises
a mixed hardwood forest at 600 m, and the MMS
site is located near the summit in a sub-alpine
balsam fir forest at 1160 m.

Each light trap comprised a vertical 15-watt
fluorescent black-light with rain cover and four
plexiglass vanes. The light, powered by a 12-volt
car battery, was positioned over a collecting bucket
containing a killing agent. Light traps were
operated for one night at two-week intervals from
June until the middle of October. Moths were
collected the following morning, sorted, and a
minimum of two specimens of each species were

-pinned, labeled, and stored for identification. -

A numerical count of individuals was not included
because the amount of time and costs required
exceeded available resources, and without the
necessary replication such population counts would
have limited analytical value. The survey included
several families traditionally grouped under
‘microlepidoptera’ that comprise relatively large
moths that can be accurately identified with
available resources. These familes are the Sesiidae,
Limacodidae, and Hepialidae.

Identifications are based on taxonomic or regional
publications (Covell 1984, Ferguson 1974, Forbes
1948, 1954, Grehan et al. 1995, Hodges 1983,
Holland 1968, Lafontaine 1998, and Rockburne
and Lafontaine 1976) and comparisons with
specimens in the Scott Griggs Collection and the
University of Vermont Entomology Research
Laboratory Collection. Uncertain specimens were
identified with the assistance of Dr. Dale
Schweitzer of The Nature Conservancy.
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Results

A total of 320 species representing 13 families were
identified (Appendix1). Site #1 (PMRC) provided
210 species with 87 from this site only. Site #2
(USP) provided 175 species with 63 from this site
only. Site #3 (MMS) provided 39 species with 3
species being from this site only, and site #4
(SMRST) provided 50 species with 16 species from
this site only. The distribution of species richness
among Moth families on Mount Mansfield is
dominated by the families Noctuidae,
Geometridae, and Notodontidae which account for
86 percent of species recorded in the 2000 survey

(Fig. 1).
Discussion
(1) Are the 1991-1995 surveys representative of

Lepidoptera biodiversity for the permanent
sampling sites?

~The most recent survey-provided a species record - -

very close to the average of 317 for the previous
five years collecting with 244, 266, 284, 399, and
392 species between 1991 and 1995.The higher
numbers in 1995 may be due in part to the addition
of a fourth sampling site at 715 m.

New records for the 2000 survey total 19 species
in the family Noctuidae (Table 1 ). Almost half are
from the new SMRST site, which represents a
combination of forest and open herb and shrub-
land and those species from this site with known
host records feed on herbaceous host plants typical
of the open ski-trail habitat. The record of Oligia
bridgehami is of general interest as it has only been
sporadically collected in Vermont. Whether this
represents sampling error (e.g. failure to be
attracted to light) or actual localization or low
population density is unknown. The host plants are
unknown although it may be a grass or sedge
feeder, like other Oligia species (D. Schweitzer,
personal communication).

(2) Is the taxonomic composition of species
diversity stable over extended time scales?

The current and former surveys lack the statistical
replication necessary to quantify and compare
differences between sites and over time.
Descriptive comparisons (Figs 1-5), however, show
that three families consistently dominate the
species recorded at the light traps (Noctuidae,
Geometridae, Notodontidae) over the 10 year
period. There were no large fluctuations in total
species for the other families.

(3) Do Lepidoptera surveys provide a practical
approach to a regular monitoring program?

All invertebrate surveys require considerable
taxonomic expertise to deal with the high number
of species involved. Sorting light trap material is
time-consuming and further time is required for
the identification of damaged specimens or
identifying those species requiring dissection of
microscopic features. The present studies were
possible because of the authors’ familiarity with
the Vermont fauna. While this expertise remains

available, Lepidoptera surveys-do-provide a—

practical approach for regular monitoring of species
diversity to provide a descriptive analysis of
biodiversity.

(4) How representative might the three sites be
for Mount Mansfield in general?

The abundance of new records at the SMRST site
suggest the moth fauna of Mount Mansfield is
heterogeneous with respect to major habitat or
vegetation differences. The amount of variablity
in moth diversity may be assessed by further
sampling different habitats and localities on the
Mountain. The record of Syngrapha alias was
initially thought to be a new record as it was absent
from the VMC database. However, specimens
collected from Proctor Maple Research Center and
Underhill State Park were found to be present in
the University of Vermont Research Laboratory
Collection. Itis possible that this species was not
identified at the time the VMC species list was first
compiled. The species is known to feed on black
and white spruce (Rockburne and afontaine) and
since neither host is present on Mount Mansfield



it is possible that S. alias is feeding on red spruce.,
A 1999 light trap survey at the nearby Ethan Allen
Firing Range with two traps resulted in a much
larger total of 434 species of Lepidoptera in 13
families (Griggs and Grehan, 2000). The area
sampled is heavily disturbed and represents a much
larger diversity of landform and vegetation types
compared with the Mansfield sampling sites and
perhaps also the high elevation SMRST site. This
diversity of habitat and host-plants may account
for the higher species richness.

Conclusions

This survey confirms the efficacy of using
macrolepidoptera in a regular monitoring program.
With sufficient reference collection material and
taxonomic expertise most species can be
determined with a high degree of accuracy,
ensuring a reliable source of long-term biodiversity
information for a major invertebrate component
of the Mount Mansfield ecosystem. Further

-.surveys.should-be.conducted. at-regular intervals,.

perhaps every five years. A similar sampling
program for at least some of the microlepidoptera
is also desireable and this should be conducted as
a distinct survey program given the complexity of
collecting and identifying many microlepidoptera.
Surveys of additional habitats are also
recommended, particularly for the eastern slopes
of the mountain where little collecting has been
carried out to date and where further habitat
diversity may result in further species records.
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Table 1
Mount Mansfield Survey
New Species Records
Family: Noctuidae Date: Site: Host:
Abagrotis brunneipennis 8/19/00 SMRST Blueberry
Agrotis gladiaria 9/02/00 SMRST Beans, berries, corn
Apamea sordens 7/1/00 USP Wheat, corn, timothy
Autographa bimaculata &/19/00 SMRST Dandelion
Bomolocha madefactalis ‘71/15/00 PMRC Walnut ?
Euxoa detersa 9/2/00 SMRST Corn, oats, wheat, rye
Feltia tricosa 8/19/00 SMRST Unrecorded
Galgula partita 10/14/00 PMRC Wood sorrel
Idia scobialis 8/12/00 PMRC Unrecorded
Olgia bridghami 9/2/00 SMRST Unrecorded
Panopoda rufimargo 7/15/00 PMRC Oak, beech
Papaipema cataphracta 10/14/00 PMRC Burdocks,thistles
Proxenus miranda 9/2/00 SMRST Dandelion
Rhynchagrotis anchocelioides  8/26/00 PMRC Unrecorded
Schinia florida 8/12/00 usp Evening Primrose
Spartiniphaga includens 9/2/00 SMRST Tussock sedge
Syngrapha alias 8/19/00 SMRST White& Black Spruce
Syngrapha octoscripta 8/19/00 MMS Blueberry
Tarachidia erastrioides 7/15/00 PMRC Ragweed
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