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foraging, (4) review studies that address foraging habitat use 
and aboveground movement, and (5) discuss the implications 
of these findings with respect to conservation needs of these 
bats. Where appropriate, data for Western North American 
species of Corynorhinus are compared, along with findings 
from studies on other plecotine bats.

MORPHOLOGY AND GLEANING

Plecotine bats, including all bats of the genus Corynorhinus, 
possess a suite of morphological adaptations that facilitate 
foraging tactics which involve slow-maneuverable flight, 
where prey can be captured in air or from the surface of 
objects. The long ears or pinnae are part of an auditory 
system that is highly sensitive to low-frequency sound, 
including frequencies below those used in echolocation 
(Swift 1998). Coles and others (1989) demonstrated that the 
large pinnae in the brown long-eared bat (Plecotus auritus) 
produce acoustic gains up to 20 dB at frequencies between 
8 and 20 kHz. This enhanced sensitivity at low frequencies 
likely aids in detection of prey moving on substrate surfaces, 
but also permits Corynorhinus species to use low-frequency 
calls (ca. 20 kHz) of low intensity during echolocation 

INTRODUCTION

North American big-eared bats of the genus Corynorhinus 
are one of five genera that comprise the plecotine group or 
“long-eared bats” (Koopman and Jones 1970) within the 
family Vespertilionidae. Corynorhinus occupy a specialized 
feeding niche as lepidopteran specialists (Hurst and Lacki 
1997, Lacki and others 2007, Ross 1967), which is facilitated 
by possession of enlarged and elongated pinnae or ears 
(Handley 1959); their use of low intensity echolocation 
calls (Griffin 1958, Grinnell 1963, Obrist and others 1993); 
and their ability to use passive listening to locate stationary 
prey (Fenton 1984). These adaptations along with their 
occurrence in North America, where the number of species 
of bats that glean is fewer than in other regions of the 
northern temperate zone (Swift 1998), allow Corynorhinus 
to effectively use both gleaning and aerial hawking foraging 
strategies in the successful capture of moths (Fenton 1990, 
Kunz and Martin 1982). Nevertheless, recent studies have 
added greatly to our understanding of foraging behavior, 
habitat use, and diet of eastern Corynorhinus. In this paper 
we: (1) overview morphological adaptations associated with 
foraging in eastern Corynorhinus, (2) evaluate data from 
dietary studies, (3) describe activity patterns as they relate to 
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others 2007). Data indicate these bats also feed on 11 other 
orders of insects, including some at > 10 percent frequency 
in the diet such as Coeloptera, Diptera, Homoptera, and 
Blattodea. It is likely that these groups are captured 
opportunistically. Spiders (Araneae) are a prey group used 
as an indicator of gleaning in insectivorous bats (Whitaker 
2004). In Corynorhinus, spiders have only been found in the 
diet of Virginia big-eared bats (C. t. virginianus) and only at 
≤ 0.02 percent volume (Sample and Whitmore 1993), further 
evidence that Corynorhinus bats are lepidopteran specialists. 
Based upon combined data for percent volume and percent 
frequency, it appears that Townsend’s big-eared bat, western 
big-eared bat (C. t. pallescens), and the Virginia big-eared 
bat eat moths more exclusively than do Rafinesque’s big-
eared bat and the Ozark big-eared bat (C. t. ingens). The diet 
of the Mexican big-eared bat (C. t. mexicanus) has yet to be 
studied (Tumlison 1992). 

Other members of the plecotine group (Plecotus) do not 
exhibit the same degree of specialization for moths observed 
in Corynorhinus (Swift 1998). For example, Lepidoptera are 
< 41 percent frequency of the diet of brown long-eared bats in 
Scotland (Swift and Racey 1983), Sweden (Rydell 1989), and 
Ireland (Shiel and others 1991). Populations of the grey long-
eared bat (P. austriacus) in Czech Republic eat lepidopterans 
at only 72 percent frequency of the diet (Bauerova 1982). 
Swift (1998) hypothesized that the degree of specialization 
for moths observed in Corynorhinus, not seen in other 
plecotine species, is a direct result of a lower density of 
gleaning species in North America relative to other temperate 
zone regions, leading to reduced interspecific competition for 
the gleaning foraging niche among North American bats.

Early studies of the diet of Corynorhinus based their findings 
on bats captured or collected during flight, resulting in 
limited data due to difficulty of capture and the tendency for 
these bats to possess empty stomachs (Ross 1967, Whitaker 
and others 1977). Ross (1967) concluded from the limited 
samples obtained that western Corynorhinus ate mostly 
moths and emphasized microlepidopterans (wingspan = 3 to 
10 mm) in their diet. Subsequent studies demonstrated that 
eastern Corynorhinus use feeding roosts, i.e., sites where 
bats perch to eat their prey and discard inedible parts such 
as wings or elytra, especially along cliffs and canyon walls 
(Lacki and LaDeur 2001, Lacki and others 1993). Surveys at 
feeding roosts of eastern Corynorhinus have demonstrated 
consumption of 114 species/genera and 11 families of moths 
by these bats (appendix). Most species of moths recorded in 
the diet of these bats are macrolepidopterans, with an average 
wingspan of 47.0 mm ± 1.3 (SE); much larger than the 6-mm 
average proposed by Ross (1967) for western big-eared 
bats. However, microlepidopterans have also been recovered 
beneath feeding roosts of eastern Corynorhinus including 
Lasiocampidae, Lymantriidae, Megalopygidae, Pyralidae, 
and Thyatiridae.

(Grinnell 1963, Kunz and Martin 1982). Plecotine bats, 
including Corynorhinus, also possess enlarged nostrils which 
are believed to be used in the production of ultrasonic sounds 
(Howard 1995, Swift 1998). Long ears impart constraints 
due to the drag produced in flight that results in higher 
energetic costs (Norberg 1976) especially as flight speeds 
increase (Rayner 1987). Thus, use of low-frequency sounds 
during echolocation combined with a slow agile flight, allow 
Corynorhinus to effectively use their enlarged pinnae in 
locating and capturing prey resting on substrate surfaces, 
while minimizing energetic costs due to drag.

Corynorhinus possess wingspans and wing areas that result 
in relatively low wing loadings [Townsend’s big-eared bat 
(C. townsendii): 0.052 to 0.087 gr/cm2, Farney and Fleharty 
(1969); Rafinesque’s big-eared bat (C. rafinesquii): 0.057 to 
0.077 gr/cm2, Jones and Suttkus (1971)]. Low wing loadings 
aid in maneuverability in flight, and in the use of hover-
gleaning to catch prey from surfaces (Norberg and Rayner 
1987). Wing loadings are higher for newly volant young, 
due to smaller wing areas (Jones and Suttkus 1971), and this 
likely hinders flight capability in young bats until the wings 
are fully developed; around 25 days after birth in brown 
long-eared bats (De Fanis and Jones 1995).

Swift (1998) has detailed the advantages of gleaning as 
a foraging strategy. Gleaning bats are not dependent on 
having insect prey actively flying during foraging bouts, 
thus, gleaning bats can feed later in the night and at cooler 
temperatures than bats which rely solely on aerial hawking 
to capture prey. Barclay (1991) demonstrated that gleaning 
bats were able to reproduce successfully in cooler climates 
when aerial-hawking bats did not; he attributed this pattern 
to the ability of gleaning bats to forage successfully on 
more nights and for a longer period of the season than 
aerial-hawking bats. Gleaning also permits larger prey, 
including moths, to be captured and consumed as they do 
not have to be handled or carried in flight (Swift 1998). 
Lacki and others (2007), however, have suggested that even 
among gleaners there appear to be upper limits to the size 
of prey captured and eaten. Moths at rest are especially 
vulnerable to gleaning bats because species that are capable 
of detecting and reacting to bat calls have few options for 
escape when at rest (Werner 1981). Existing data indicate 
that moths have yet to develop adequate defenses against 
gleaning bats (Swift 1998), and because of this gleaning 
bats have been labeled “predatory cheaters” in the evolution 
of bat-moth interactions (Faure and others 1993).

SPECIALIZATION ON LEPIDOPTERA

Lepidopteran prey comprise > 80 percent volume of the diet 
of all Corynorhinus (table 1), consistent with the suggestion 
that Corynorhinus bats are “foraging specialists” (Lacki and 
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Corynorhinus bats choose species that are smaller than 
average in size (table 3). Conversely, among families of 
smaller sized moths, such as Geometridae (31.6 mm; 
t = 4.65, df = 22, P < 0.01), Noctuidae (41.0 mm; t = 2.53, 
df = 61, P < 0.01), and Arctiidae (40.6 mm; t = 2.84, df = 5, 
P < 0.05), eastern Corynorhinus bats select species that are 
larger in size (table 3). Although sample sizes are small, data 
for microlepidopterans eaten by eastern Corynorhinus also 
indicate a preference for species larger than average in size 
(appendix). Results for Notodontidae were not significant 
(t = 0.97, df = 9, P > 0.1), suggesting moths of this family 
are taken by size in proportion to their availability (table 3).

The importance of size, i.e., wingspan, in the selection of 
moth prey by eastern Corynorhinus has been suggested in 
several studies (Burford and Lacki 1998, Hurst and Lacki 
1997, Lacki and LaDeur 2001). Lacki and LaDeur (2001) 
demonstrated that overall wingspan size of moth prey of 
Rafinesque’s big-eared bat varied little throughout spring, 
summer, and autumn regardless of the mix of species eaten. 
Burford and Lacki (1998) were the first to suggest that 
Corynorhinus bats differentially select among moths by size 
within families, although their conclusion that smaller than 
average species of Noctuidae are eaten was not supported by 
our analyses (table 3). Nevertheless, average wingspan size 
of moth prey appears similar for all eastern Corynorhinus 

Noctuidae are the most commonly eaten moths at > 39 percent 
of culled wings recovered for all eastern Corynorhinus, 
with Geometridae, Notodontidae, Sphingidae, and Arctiidae 
comprising > 10 percent of the culled wings found beneath 
feeding perches of at least one eastern Corynorhinus species 
(table 2). More species of Noctuidae (n = 62) have been 
recorded in the diet of eastern Corynorhinus than any other 
moth family, followed by Geometridae (n = 23), Notodontidae 
(n = 10), and Arctiidae (n = 6, appendix). This is consistent 
with data for other plecotine species, e.g., Plecotus, 
demonstrating the importance of noctuid moths in the diet 
relative to other moth families (Robinson 1990, Thompson 
1982, Walhovd and Hoegh-Guildberg 1984). 

We compared average wingspan size for all species of 
moths eaten by eastern Corynorhinus to values presented 
in Covell (1984) for species of moths available in Eastern 
North America. We generated grand means for wingspan 
size for individual families of moths (table 3), and tested 
these values against the averages for species eaten in these 
families using t-tests for single population means (Daniel 
1974). Within families of moths, eastern Corynorhinus bats 
differentially select by size from among available moth 
prey. Among families of larger sized moths, Sphingidae 
(88.5‑mm wingspan; t = 5.93, df = 4, P < 0.01) and 
Saturniidae (98.2 mm; t = 3.8, df = 1, P < 0.1), eastern 

Table 1—Average percent volume and percent frequency of insect orders in the diet of Corynorhinus 

C. rafinesquii C. t. virginianus C. t. ingens C. townsendiia

Order % v % f % v % f % v % f % v % f

Lepidoptera 80.4 89.2 96.4 99.3 85.2 66.5 99.7 96.0

Coleoptera   2.6 41.8   1.8 35.2   3.4 18.9 —   2.6

Diptera 16.6 38.4   1.0 13.6   3.7   6.5 —   1.3

Hymenoptera trb   3.8   0.9   6.2   1.5   1.3 —   1.3

Neuroptera — — tr   0.4   0.1   0.8 —   1.3

Orthoptera — — —   1.4 —   0.1 —   1.3

Homoptera   0.2 14.0   0.1 —   1.7   2.2 — —

Hemiptera tr 5.8 tr   0.6 — —   0.3   3.4

Trichoptera tr 1.4 — —   0.3   1.0 — —

Odonata — — — — —   0.2 — —

Plecoptera — — tr — — — — —

Blattodea — — — — — 13.4 — —

% v = percent volume; % f = percent frequency; — = not found in samples.
a Includes data for C. t. townsendii and C. t. pallescens.
b Trace amounts. 

Source: Bauer (1992), Dalton and others (1986), Dodd and Lacki (2007), Ellis (1993), Hurst and Lacki (1997), Leslie and Clark 
(2002), Ross (1967), Sample and Whitmore (1993), Whitaker and others (1977). 
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with overall wingspan size of moths eaten ranging from 14 to 
178 mm.

ACTIVITY AND FORAGING BEHAVIOR

Corynorhinus bats are late flyers, emerging from roosts after 
dark to feed (Barbour and Davis 1969). Typically, they circle 

[Ozark big-eared bat = 48.0 mm (Dodd and Lacki 2007), 
Rafinesque’s big-eared bat = 45.4 mm (Hurst and Lacki 
1997), Virginia big-eared bat = 47.0 mm (Burford and Lacki 
1998)], suggesting that upper and lower limits to prey size 
may be governed by the ability of these bats to optimally 
capture and handle individual moths (Lacki and others 2007). 
Evidence presented here suggests that the average wingspan 
size for moth prey has an approximate range of 40 to 65 mm, 

Table 2—Relative abundance and number of species of families of moths eaten by eastern Corynorhinus 

C. rafinesquii C. t. virginianus C. t. ingens

Moth family Total Species Total Species Total Species

% n % n % n

Arctiidae 12.1   3   3.8   3   4.8   3

Geometridae 24.2   8 20.2 14 15.9   9

Lasiocampidae — —   1.6   1

Megalopygidae   3.0   1 — —

Lymantriidae —   1.3   1 —

Noctuidae 39.4 11 54.4 43 54.0 27

Notodontidae   9.1   1 11.4   6 11.1   6

Pyralidae — —   3.2   2

Saturniidae — —   3.2   2

Sphingidae 12.1   3   7.6   5   6.3   2

Thyatiridae —   1.3   1 —

— = not found in samples.

Source: Burford and Lacki (1998), Dalton and others (1989), Dodd and Lacki (2007), Hurst and Lacki (1997), Lacki and LaDeur 
(2001), Sample and Whitmore (1993).

Table 3—Average wingspans for families of moths in Eastern North America compared with average 
wingspans of families of moths eaten by eastern Corynorhinus 

Available species Moth species eaten

Wingspan (mm) Wingspan (mm)

Moth family Mean SE Mean SE P-value

Arctiidae 40.6 1.6 61.8 7.5 < 0.05

Geometridae 31.6 0.6 41.7 2.2 < 0.01

Noctuidae 41.0 0.7 45.3 1.7 < 0.01

Notodontidae 46.8 1.3 49.1 2.4 NS

Saturniidae 98.2 7.7 73.5 6.5 < 0.1

Sphingidae 88.5 3.6 68.4 3.4 < 0.01

SE = standard error; NS = [not sampled].

Source: Burford and Lacki (1998), Covell (1984), Dalton and others (1989), Dodd and Lacki (2007), Hurst and Lacki (1997), Lacki 
and LaDeur (2001), Sample and Whitmore (1993).
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and along cliffs and canyon walls (Adam and others 1994a, 
Caire and others 1984). These behaviors are consistent 
with bats that glean insects from the surface of objects and, 
thus, rely on the structural configuration of the habitat, i.e., 
availability of vertical and horizontal surface area, when 
capturing prey. These bats are also known to fly close to 
ground level, especially over the vegetation of open fields 
and agricultural areas (Clark 1991, Dalton and others 
1989); this behavior is believed to be the explanation for the 
presence of male tabanid flies in the diet of Rafinesque’s big-
eared bat (Ellis 1993). When flying over open areas, Virginia 
big-eared bats exhibit horizontal sweeps of up to 6 m, with 
vertical flights approximately 0.6 to 1.0 m above the surface 
of vegetation (Dalton and others 1989). This behavior is 
often interrupted with deeper vertical drops of 2 to 30 m as 
bats shift back and forth between the surface of clearings and 
the edge of forest canopies (Dalton and others 1989, Fellers 
and Pierson 2002). 

FORAGING AREAS

Average size of foraging areas of Corynorhinus reported in 
the literature range from 10 to 262.8 ha (table 4), suggesting 
that there likely is substantial variation in the amount of area 
used for foraging among seasons and sex and reproductive 
condition of individual bats. Average foraging area size 
appears to be greatest for Rafinesque’s big-eared bat 
(137.4 ha) and least for Ozark big-eared bat (71.5 ha). Length 
of maximum flight distance does not appear to be linked 
to size of foraging areas among species; however, average 
maximum flight distances are shorter for eastern (1 to 6.3 km) 
than western big-eared bats (14.7 km), which are widespread 

inside roosts for up to 30 minutes before sunset (Clark and 
others 1993), often “light sampling” or briefly emerging and 
reentering during this preemergence phase. Bats then begin 
exiting roosts approximately 26 to 60 minutes after dark 
(Clark and others 1993, 2002; Dobkin and others 1995). 
Emergence of Ozark big-eared bats is not impeded by light 
to moderate rainfall (Clark and others 2002). Corynorhinus 
exhibit a bimodal pattern of activity in spring and early 
summer (Cockrum and Cross 1964, Pierson and others 1991) 
that shifts to a trimodal pattern during lactation (Clark and 
others 1993, Lacki and others 1994). During postlactation, 
the frequency of foraging bouts declines and bats do not 
reenter roosts until sunrise in late summer and early autumn 
(Clark and others 1993, Lacki and others 1994). Level 
of flight activity in Virginia big-eared bats is negatively 
associated with moon phase and wind speed, and directly 
related to percent relative humidity (Adam and others 
1994b); the authors postulate that these bats reduce activity 
at low humidity to avoid extreme vapor pressure deficits and 
subsequent dehydration due to water loss.

Flight behavior in Corynorhinus has been observed 
directly using light tagging (Caire and others 1984, Clark 
1991, Dalton and others 1989, Fellers and Pierson 2002), 
or inferred indirectly due to the composition of the diet 
(Ellis 1993), or behavior of radiotagged bats (Adam and 
others 1994a, Clark and others 1993, Hurst and Lacki 
1999). Corynorhinus has been observed foraging along 
the perimeter of tree canopies (Dalton and others 1989, 
Fellers and Pierson 2002, Hurst and Lacki 1999), the edges 
of forests (Clark and others 1993, Dalton and others 1989, 
Fellers and Pierson 2002), traveling in and out of riparian 
corridors (Caire and others 1984, Fellers and Pierson 2002), 

Table 4—Average size and ranges of foraging areas and maximum flight 
distances of Corynorhinus 

Species Foraging area sizea Maximum flight distance 

ha km

C. rafinesquii 137.4 (93.1–165) 1.1 (1–1.2)

C. t. virginianus 113.1 (24.6–262.8) 6.3 (3.6–8.4)

C. t. ingens 71.5 (10–156.9) 3.2 (0.8–5.5)

C. t. pallescens — 14.7 (8–24)

C. t. townsendii — 2.25 (1.3–3.2)

— = no data.
a Methods for calculating foraging areas varied among sources and include 100 and 95 percent 
polygons, calculated using kernel estimators or minimum convex polygons.

Source: Adam and others (1994a), Clark and others (1993), Dobkin and others (1995), England 
and Saugey (1998), Fellers and Pierson (2002), Hurst and Lacki (1999), Menzel and others 
(2001), Saugey (2000), Stihler (unpublished data), and Wethington and others (1996). 
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with the opposite observed for Virginia big-eared bats (Adam 
and others 1994a). Results for Ozark big-eared bats are 
inconclusive, as length of flight distances were reported to 
be greater for males (Wilhide and others 1998), while no 
difference was observed between the sexes by Wethington 
and others (1996). Flight distances of reproductively active 
female Ozark big-eared bats increased from lactation to 
postlactation, with individual Ozark big-eared bats using 
up to four foraging sites during 10-day tracking periods 
(Clark and others 1993). Flight distances of female Ozark 
big-eared bats declined in length during the prehibernation 
phase in late autumn (Wethington and others 1996). There 
appears to be no difference in length of flight distances or 
size of foraging areas between male and female Rafinesque’s 
big-eared bats, although published data are limited (Hurst 
and Lacki 1999, Menzel and others 2001). Size of foraging 
areas also was not different between male and female Ozark 
big-eared bats (Wethington and others 1996) and Virginia 
big-eared bats (Adam and others 1994a), respectively.

HABITAT USE

Considerable variation exists in use of foraging habitat 
among Corynorhinus (table 6). Much of the variation is 
attributable to differences in habitat associations, i.e., what 
habitats are actually available to the bats in the region where 
they occur. For example, Virginia big-eared bats and Ozark 
big-eared bats occur in upland hardwoods, especially those in 
proximity to cliffs and rocky bluffs (Adam and others 1994a, 
Clark and others 1993). Nevertheless, their use of mature 
versus successional forested habitats varies across locations 
(table 6). In turn, western big-eared bats and Townsend’s big-
eared bats are largely found in pine forests. Rafinesque’s big-
eared bats appear to be a forest habitat generalist relative to 
the other Corynorhinus species, as these bats inhabit upland 

throughout coniferous forests in Western United States. The 
longer flight distances of western big-eared bats appear to be 
associated with their occupation of drier forests (Dobkin and 
others 1995, Pierson and others 1999), where xeric conditions 
likely result in sporadic sources of water and less frequent and 
predictable patches of prey. This is supported by behavior of 
Townsend’s big-eared bats inhabiting wet coastal forests in 
California, where maximum flight distances were similar to 
those of eastern Corynorhinus species and did not exceed 3.2 
km (Fellers and Pierson 2002).

Size of foraging areas of Corynorhinus appears surprisingly 
consistent across hardwood forests, mixed (forest/
agriculture) habitats, or pine forests (ca. 97.5 ha), although 
data for bats inhabiting pine forests are limited due to the 
lack of information on western subspecies of Corynorhinus 
(table 5). Nevertheless, maximum flight distances are 
greater for Corynorhinus in pine forests than hardwood 
forests or mixed habitats due to the extreme values reported 
for western big-eared bats (Dobkin and others 1995). It is 
generally accepted that other plecotine bats, particularly 
Plecotus species, forage close to their roosts (Swift 1998), 
with maximum flight distances of 1.1 km (Swift and Racey 
1983) and 3.3 km (Fuhrmann and Seitz 1992). These values 
are comparable in length to those of Corynorhinus in Eastern 
North America.

Behavioral differences in foraging between the sexes is less 
clear for Corynorhinus because few studies have tracked 
both males and females simultaneously, and most studies 
that have tagged both sexes have tagged far fewer males 
than females (Adam and others 1994a, Dobkin and others 
1995, Fellers and Pierson 2002, Wethington and others 
1996). Available data indicate that females travel further 
distances than males in Townsend’s and western big-eared 
bats (Dobkin and others 1995, Fellers and Pierson 2002), 

Table 5—Average size and ranges of foraging areas and maximum flight distances of 
Corynorhinus by forested habitat

Forested habitat Foraging area sizea Maximum flight distance 

ha km

Upland hardwoods 95.4 (10–262.8) 3.0 (0.5–8.4) 

Mixed (upland hardwoods/agriculture) 104.1 (65.5–156.9) 4.3 (2–7)

Pine 93.1 (—) 9.7 (1.3–24)

— = no data.
a Methods for calculating foraging areas varied among sources and include 100 and 95 percent polygons, 
calculated using kernel estimators or minimum convex polygons.

Source: Adam and others (1994a), Clark and others (1993), Dobkin and others (1995), England and Saugey 
(1998), Fellers and Pierson (2002), Hurst and Lacki (1999), Menzel and others (2001), Saugey (2000), 
Stihler (unpublished data), Wethington and others (1996). 
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Dodd and others (2008) found many families were positively 
associated with riparian and upland forest, with forested 
edges, sapling stands, and pastures typically avoided or used 
at random. The avoidance of forested edges and open areas, 
combined with the preference for riparian habitats by moth 
families commonly eaten by Corynorhinus, suggests an 
intriguing interplay between moths and Corynorhinus. An 
overriding pattern is a preference by Corynorhinus for abrupt 
changes in vertical structure, such as along forested and 
riparian corridors and forest/edge interfaces (table 6). The 
vertical surfaces possibly help Corynorhinus in capturing 
stationary moth prey. Regardless, because most of these 
same habitats are avoided by families of moths eaten by 
Corynorhinus (table 7), we suggest these data further support 
the idea that use of foraging habitats by Corynorhinus 
is predicated on structural configuration of the habitat, 
i.e., availability of vertical and horizontal surface area for 
gleaning, as much as on the local abundance of preferred 
moth prey.

hardwoods, pine forests, and bottomland hardwood forests. 
Presently, only one study exists on use of foraging habitats 
by Rafinesque’s big-eared bats in bottomland forests (Medlin 
and Risch 2008). Data for plecotine bats demonstrate the 
importance of flyways, i.e., linear landscape elements, 
during flight, including fence lines, streambanks, and railway 
lines (Swift 1998). Swift (1998) hypothesized that flyways 
are used as navigational cues and for avoidance of aerial 
predators, and it is likely these same explanations apply 
to Corynorhinus. Flyways are used repeatedly throughout 
summer, with flight speeds often exceeding those used in 
foraging flight (Barataud 1990, Howard 1995). 

Habitat affinities of families of moths eaten by Corynorhinus 
demonstrate variability between studies and geographic 
locations (table 7). Burford and others (1999) captured 
the majority of moths in mature timber and found several 
families avoid clearings or open habitats, including 
Limacodidae, Geometridae, Notodontidae, and Arctiidae. 

Table 6—Habitats preferred, used at random, and avoided by Corynorhinus 

Habitats

Species MUHW SUHW BHW MPINE SPINE OPEN CORR EDGE AQUATIC 

C. rafinesquii P, R R A A P R P, A — R, A

C. t. virginianus P, A A — — — P, A P, A P — 

C. t. ingens P, A — — — — R P P, R —

C. t. pallescens — — — P A P P P —

C. t. townsendii — — — — — A P P —

— = no data; MUHW = mature upland hardwood; SUHW = successional upland hardwood; BHW = bottomland hardwood; MPINE = mature 
pine; SPINE = successional pine; OPEN = open (old fields, croplands, etc.); CORR = corridor (forested and riverine corridors); 
EDGE = edge (forest/field, scrub or clearcut interface); AQUATIC = aquatic (open water); P = preferred; R = random; A = avoided.

Source: Adam and others (1994a), Burford and Lacki (1995), Caire and others (1984), Clark and others (1993), Dalton and others 
(1989), Dobkin and others (1995), Fellers and Pierson (2002), Hurst and Lacki (1999), Leslie and Clark (2002), Medlin and Risch 
(2008), Menzel and others (2001), Wethington and others (1996), Wilhide and others (1998). 

Table 7—Habitats preferred, used at random, and avoided by families of moths eaten by Corynorhinus 

Habitats

Family Sawtimber Poletimber Open areasa Forested edge Riparian

Arctiidae P P A A P

Geometridae P, A P, R R, A A P

Noctuidae R, A R R A P

Notodontidae P, R P, R A A R

P = preferred; R = random; A = avoided.
a Includes old fields and clearcuts.

Source: Burford and others (1999), Dodd and others (2008).
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(Fenton 1984, Griffin 1958, Grinnell 1963, Handley 
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(> 71 percent) of moth species eaten depends entirely on 
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providing for corridors and other forest/edge interfaces, 
will be important in the long-term conservation of eastern 
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2008). What constitutes “sufficient” acreage of forested 
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study. We suggest that long-term conservation of eastern 
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Appendix—List of moth species eaten by Corynorhinus in Eastern North America

Family/species CR CTV CTI Larval habitat Wingspana

mm

Arctiidae

Apantesis sp. x Field 42

Ecpantheria scribonia x x Field/For 91

Estigmene acreab x Field 68

Grammia virgo x Field 70

Halysidota tessellaris x x x For 45

Haploa sp. x For 55

Geometridae

Anticlea multiferata x Field 25

Campaea perlata x x For 51

Dichorda iridaria x Field 30

Ectropis crepuscularia x For 37

Epimecis hortaria x x x For 55

Euchlaena amoenaria x Unknown 49

E. irraria x For 48

E. pectinaria x x For 46

E. tigrinaria x For 41

Eusarca confusaria x Field 41

Eutrapela clemataria x x For 56

Hydria prunivorata x For 35

Hypagyrtis unipunctata x For 47

Itame pustularia b x For 27

Melanolophia canadaria x For 36

Nacophora quernaria x For 56

Patalene olyzonaria x For 21

Plagodis fervidaria x For 31

Probole nyssaria x x For 35

Prochoerodes transversatab x For 50

Selenia kentaria x x For 52

Tetracis cachexiata x x For 50

Xanthotype urticaria x Field/For 40

Lasiocampidae

Malacosoma americanumb x For 44

Lymantriidae

Dasychira basiflava x For 54

continued
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Appendix—List of moth species eaten by Corynorhinus in Eastern North America 
(continued)

Family/species CR CTV CTI Larval habitat Wingspana

mm

Megalopygidae

Lagoa crispata x For 40

Noctuidae

Abagrotis alternatab x x x For 42

Acronicta americana x x For 65

A. innotata x For 40

A. lobeliae x For 60

A. radcliffei x For 38

A. spinigera x For 48

Agrotis ipsilonb x x Field 51

Allagrapha aerea x Field 42

Allotria elonympha x For 45

Amphipyra pyramidoides x x For 52

Argyrogrammia basigera x Unknown 33

Autographa biloba x Field 40

Caenurgina erechteab x Field 42

Callopistria cordata x For 28

Catocala epione x For 65

C. ilia x For 82

C. neogama x For 85

C. paleogama x For 70

C. vidua x For 85

Chaetaglaea sericea x For 45

Chytonix palliatricula x Field 33

Cosmia calami x For 34

Crocigrapha normani x For 40

Euparthenos nubilis x x For 70

Euplexia benesimilis x Field 36

Eupsilia sp. x Field/For 40

Euxoa bostoniensisb x Field 45

E. immixta x Unknown 40

Heliothis zeab x Field 45

Hypsoropha hormos x For 34

H. monilis x For 42

Lacinipolia renigerab x x Field 30

Leucania multilinea x Field 50

continued
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Appendix—List of moth species eaten by Corynorhinus in Eastern North America 
(continued)

Family/species CR CTV CTI Larval habitat Wingspana

mm

Lithophane antennatab x For 42

L. hemina x For 38

Metalectra discalis x Unknown 29

Metaxaglaea semitaria x For 54

Oligia modica x Unknown 32

Orthodes cynica x Field 34

Orthosia alurina x For 40

O. hibiscib x For 42

O. rubescens x For 40

Paectes pygmaea x For 23

Panopoda carneicosta x For 46

P. rufimargo x x x For 46

Panthea furcilla x For 50

Parallelia bistriarisb x x For 43

Peridroma sauciab x Field 52

Platysenta sutor x Field 38

Polia latex x For 51

P. purpurissata x For 55

Protolampra brunneicollis x Field 43

Pseudaletia unipunctab x x x Field 47

Pseudorthodes vecors x Field 35

Renia fraternalis x For 25

Scolecocampa liburna x x For 43

Scoliopteryx libatrix x For 45

Spaelotis clandestinab x Field/For 43

Xestia dolosab x Field 46

Zale bethunei x For 40

Z. lunata x For 55

Zanclognatha sp. x For 35

Notodontidae

Datana angusii x For 48

Heterocampa guttivitta x For 45

H. umbrata x For 62

Lochmaeus bilineata x For 40

L. manteob x x For 50

Nadata gibbosa x x x For 59

continued
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Appendix—List of moth species eaten by Corynorhinus in Eastern North America 
(continued)

Family/species CR CTV CTI Larval habitat Wingspana

mm

Notodontidae (continued)

Nerice bidentata x For 40

Peridea angulosa x For 55

Schizura sp. x For 47

Symmerista albifrons x For 45

Pyralidae

Blepharomastix ranalis x Field 20

Pantographa limatab x For 37

Saturniidae

Automeris io x For 80

Sphingicampa bicolor x For 67

Sphingidae

Darapsa myron x x x For 65

D. pholus x x For 75

Deidamia inscripta x x For 70

Laothoe juglandis x x For 75

Lapara coniferarum x For 57

Thyatiridae

Euthyatira pudens x For 46

CR = Corynorhinus rafinesquii; CTV = C. townsendii virginianus; CTI = C. t. ingens.
a Source: Covell (1984).
b Denotes pest species in the larval stage.


