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NOTE

Formicidae [Hymenoptera] diversity from the Lower Kennebec
Valley Region of Maine
Gary D. Ouellette and André Francoeur
Ants [Hymenoptera: Formicidae] occupy an important ecological position in most terrestrial habitats and have
been investigated for evaluating the effects of ecosystem characteristics such as soil, vegetation, climate and habitat
disturbance (Sanders et al., 2003; Rios-Casanova et al., 2006). At present, Maine’s myrmecofauna has not been
extensively studied (Ouellette et al., 2010). Early in the 20th century, Wheeler (1908) presented results from a
small survey of the Casco Bay region and Wing (1939) published a checklist of ant species recorded from the
state. Both Procter (1946) and Ouellette et al. (2010) reported ant species surveyed from the Mount Desert Island
region. The importance of expanding this knowledge base is highlighted by a recent discovery of the invasive
ant species Myrmica rubra (Linnaeus) (Garnas 2004; Groden et al. 2005; Garnas et al. 2007; McPhee et al.
2012). The present study represents the first evaluation and characterization of Formicidae from a White PineMixed Hardwoods Forest (WPMHF) ecosystem (Gawler & Cutko 2010) located in the lower Kennebec Valley
region. The species reported here provide a baseline condition and a means for future biodiversity comparison.
Fifteen study sites, located in the lower Kennebec Valley region, were sampled 1 to 8 times between May 1998
and July 2011 (Figure 1). Habitats comprised of a closed-canopy, WPMHF ecosystem covered by hemlock forests,
mixed beech forests, red-oak-northern-hardwood-white pine-forests, and white pine mixed conifer forests.
Surveying followed standard Formicidae inventory methods (Agosti et al. 2000; Fisher 2005). Collectively,
each habitat was sampled using winkler leaf-litter extraction, bait traps (3-12 traps) and hand sampling.
Additionally, one site from the hemlock forest and white pine mixed conifer forest community was supplemented
with pitfall traps (14 traps) (Table 1). Ants were separated, pinned and identified; voucher specimens were
deposited at the Université du Québec á Chicoutini (Quebec, Canada) and the National Museum of Natural
History (Washington D.C., USA). All specimen and locality data are available upon request from the authors.
We recorded twenty-seven species representing 5 subfamilies and 14 genera for this region and ecosystem type
(Table 1). The total number of species was estimated using the non-parametric Chao-2 method, implemented by the
program EstimateS ver. 7.5.1 (Chao 1987; Colwell 2009). We estimate 29.98 ant species occur in the ecosystem [the
observed number of species (Sobs) is 27, the number of singletons (Q1) is seven, and the number of doubletons (Q2) is
six]. Because of the large number of singletons and doubletons, the 95% CI on this estimate ranged from 27.54 to 43.32.
Of those species collected, 22 occurred during hand sampling. Winkler leaf-litter yielded 16 ant species, pitfall traps
yielded 9, and only 4 species were collected by bait traps. The greatest species richness (S) was observed in the hemlock
forest habitat (S = 21) and white pine mixed conifer forests (S = 16) (Table 1). Among those taxa analyzed, seven were
unique to the hemlock forest habitat and four to the white pine mixed conifer forests (Table 1). The lowest species
richness was observed in the mixed beech forest habitat (S = 10) and red-oak-northern-hardwood-white pine-forest (S
= 9); two ant species were unique to the mixed beech forest habitat. Although, not directly tested here, incongruence
in species richness between the community types may be due to differences in sampling methods and the number
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Figure 1. Map illustrating area for ant biodiversity survey conducted in
the lower Kennebec River Valley of Maine. Solid dots denote study sites.

of sites sampled. Both the hemlock forest and white
pine mixed conifer forest communities had one site
supplemented with pitfall traps. In addition, there were
a greater number of hemlock forest sites surveyed as
compared to the other habitat community types (Table 1).
The two most commonly collected ant species in this
ecosystem, by total occurrences, included Aphaenogaster
rudis complex and Lasius alienus (Foerster). The
Aphaenogaster rudis complex is an assemblage of
morphologically similar species that are difficult to
distinguish (Umphrey 1996) and among the most common
ants sampled in northern temperate hardwood forests
of the eastern United States (Heithaus & Humes 2003;
Ellison et al. 2007; Lessard et al. 2007). Similarly, Lasius
alienus is broadly distributed throughout the eastern
United States and was the most common species in
Acadia National Park (ANP), ME (Ouellette et al. 2010)
collected from several different habitat types. Reported for
the first time in this region are the species Formica incerta
Buren, Formica pergandei Emery, and Lasius speculiventris
Emery; Formica incerta has been collected throughout
Maine, but Formica pergandei and Lasius speculiventris
are currently recorded only from York County in the
southern region of the state (Ellison et al. in press).
There was moderate overlap of species between the
present study and a recent survey of ANP (Ouellette et
al. 2010); our study shares 19 species representing 45% of
the taxa reported by Ouellette et al. (2010). Surprisingly,
several common species collected in ANP were not
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found in the WPMHF ecosystem. The ubiquitous ant
Crematogaster lineolata Say was absent. In addition, no
species from the genus Dolichoderus or representatives
from the Formica exsectoides Forel, Formica neogates
Emery, or Formica rufa Linnaeus species-groups were
recorded in the present survey. Several of these ants are
considered dominant in eastern temperate habitats (Fisher
& Cover, 2007). Also notable, the invasive ant Myrmica
rubra was not collected from any study site. However,
Groden et al. (2005) reported Myrmica rubra from one
residential site located in western Kennebec County.
At present, populations of Myrmica rubra in Maine are
largely recorded from coastal localities with preference for
moist habitats, including wetlands, old-field, residential
areas, deciduous forests, and scrub-shrub (Groden et
al. 2005; McPhee et al. 2012). Absence of this species
from the study sites may be explained by the isolated
population having not yet expanded into the survey area
as well as habitat constraints. This survey is a preliminary
characterization of ant species for a primary northern
ecosystem type. Although it is possible that some ant
species were not fully represented, the current survey serves
as an initial base to support ecological, biodiversity and
conservation studies for Maine and surrounding environs.

Acknowledgements
The authors wish to acknowledge Heather Tennison for
assistance with field collecting and Hank Tyler for access
to the Vaughan Homestead sampling sites. We also thank
Andrew Cutko for assistance with ecosystem classifications.
In addition, we gratefully thank Frank Drummond,
Norman Woodley, Aaron Ellison and two anonymous
reviewers for helpful comments on the manuscript.

References
Agosti, D., Majer, J.D., Alonso, L.E. and Schultz, T.R. 2000.
Ants: Standard Methods for Measuring and Monitoring
Biodiversity. Smithsonian Institution Press, Washington
and London.
Chao, A. 1987. Estimating the population size for capturerecapture data with unequal catchability. Biometrics
43: 783-791.
Colwell, R.K. 2009. EstimateS: Statistical estimation
of species richness and shared species from samples.
Version 8.2. User’s Guide and application published at:
http://purl.oclc.org/estimates.

| Next Page | Previous Page | First Page | Full Screen

Ouellette & Francoeur / Journal of the Acadian Entomological Society 8 (2012): 48-51

Ellison, A.M., Record, S., Arguello, A., and Gotelli,
N.J. 2007. Rapid inventory of the ant assemblage in
a temperate hardwood forest: species composition
and assessment of sampling methods. Environmental
Entomology 36: 766-775.
Ellison, A.M., Gotelli, N.J., Farnsworth, E.J., and Alpert,
G.D. In press. A field guide to the ants of New England.
Yale University Press.
Fisher, B.L. 2005. A model for a global inventory of ants: A
case study in Madagascar. Proceedings of the Calafornia
Academy of Science. 56: 86-97.
Fisher, B.L., and Cover, S.P. 2007. Ants of North America:
A Guide to the Genera. University of California Press,
Berkeley, CA.
Garnas, J.R. 2004. European fire ants on Mount Desert
Island, Maine: Population structure, mechanisms of
competition and community impacts of Myrmica rubra
L. (Hymenoptera: Formicidae). MSc. Thesis, University
of Maine, Orono, ME.
Garnas, J.R., Drummond, F.A., and Groden, E. 2007.
Intercolony aggression within and among local
populations of the invasive ant, Myrmica rubra
(Hymenoptera: Formicidae), in Coastal Maine.
Environmental Entomology 36: 105-113.
Gawler, S., and Cutko, A. 2010. Natural Landscapes
of Maine: A Guide to Natural Communities and
Ecosystems. Maine Natural Areas Program.
Groden, E., Drummond, F.A., Garnas, J., and Franceour,
A. 2005. Distribution of an invasive ant, Myrmica
rubra (Hymenoptera: Formicidae), in Maine. Journal
of Economic Entomology 98: 1774-1784.
Heithaus, E.R., and Humes, H. 2003. Variation in
communities of seed dispersing ants in habitats with
different disturbance in Knox County, Ohio. Ohio
Journal of Science 103: 89-97.

© 2012 Acadian Entomological Society

50

Lessard, J.P., Dunn, R.R., and Sanders, J. 2007. Rarity
and diversity in forest assemblages of the Great Smoky
Mountain National Park. Southeast Naturalist Special
Issue 1: 215-228.
McPhee, K., Garnas, J., Drummond, F., and Groden, E. 2012.
Homopterans and an invasive red ant, Myrmica rubra (L.),
in Maine. Environmental Entomology 41: 59-71.
Ouellette, G.D., Drummond, F.A., Groden, E., and Choate,
B. 2010. Ant diversity and distribution in Acadia
National Park, Maine. Environmental Entomology 39:
1448-1456.
Procter, W. 1946. Biological Survey of the Mount Desert
Region, Vol. 7. Wistar Institute of Anatomy and Biology,
Philadelphia, PA.
Rios-Casanova, L., Valiente-Banuet, A., and Rico-Gray, V.
2006. Ant diversity and its relationship with vegetation
and soil factors in an alluvial fan of the Tehuacán Valley,
Mexico. Acta Oecologia 29: 316-323.
Sanders, N.J., Moss, J., and Wagner, D. 2003. Patterns of ant
species richness along elevational gradients in an arid
ecosystem. Global Ecology and Biogeography 12: 93-102.
Umphrey, G.J. 1996. Morphometric discrimination among
sibling species in the fulva-rudis-texana complex of the
ant genus Aphaenogaster (Hymenoptera: Formicidae).
Canadian Journal of Zoology 74: 528-559.
Wheeler, W.M. 1908. The ants of Casco Bay, Maine with
observations on two races of Formica sanguinae Latreille.
Bulletin of the American Museum of Natural History
24: 619-645.
Wing, M.S. 1939. An annotated list of the ants of Maine
(Hymenoptera: Formicidae). Entomology News 50:
161-165.

| Next Page | Previous Page | First Page | Full Screen

51

Ouellette & Francoeur / Journal of the Acadian Entomological Society 8 (2012): 48-51

Table 1. Annotated list of ant species recorded from the lower Kennebec Valley region with distribution in four natural communities.
Hemlock
Forest

Mixed Beech
Forest

Red Oak-Northern
Hardwood-White Pine
Forest

White Pine Mixed
Coniferous Forest

Amblyoponinae
Amblyopone pallipes (Haldeman)

X

X

X

X

Dolichoderinae
Tapinoma sessile (Say)

X

Formicinae
Brachymyrmex depilis Emery
Camponotus noveboracensis (Fitch)
Camponotus pennsylvanicus (DeGeer)
Formica glacialis Wheeler
Formica incerta Burena
Formica pergandei Emerya
Lasius alienus (Foerster)
Lasius flavus (Fabricius)
Lasius nearcticus Wheeler
Lasius neoniger Emery
Lasius pallitarsis (Provancher)
Lasius speculiventris Emerya
Lasius umbratus (Nylander)
Myrmicinae
Aphaenogaster rudis complex
Crematogaster cerasi (Fitch)
Leptothorax sp. (cf. canadensis
(Provancher))
Myrmecina americana Emery
Myrmica americana Weber
Myrmica detritinodus Emery
Myrmica punctiventris Roger
Myrmica sp. (AF-scu) Francoeur ms
Stenamma diecki Emery
Temnothorax ambiguus (Emery)
Temnothorax longispinosus (Roger)

X

X
X
X
X

X
X

X
X
X
X
X
X
X

X

X
X
X

X

X

X

X
X

X
X
X

X
X
X

X

X

X

X

X
X
X
X

X

X

X

X
X
X

X

X
X
X
X

X

X

Ponerinae
X
Ponera pennsylvanica Buckley
Total No. Species
21
10
9
16
Total No. Sites
6
3
4
2
Sampling Methodsb
W,B,H,P
W,B,H
W,B,H
W,B,H,P
a
Represents new records for the region.
b
Sampling Methods: Winkler leaf Extraction (W); Bait traps (B); Hand sampling (H); and, Pitfall traps (P)
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