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SEASONAL USE OF BRIDGES BY RAFINESQUE’S
BIG-EARED BAT, CORYNORHINUS RAFINESQUII,
IN SOUTHERN MISSISSIPPI

AusTIN W, TrouspaLe"™" anp Davip C. BEckeTT

ABSTRACT - We conducted surveys of concrete bridges in southern Missis-
sippi from 2000-2002 to determine the phenological pattern of use by
Rafinesque's big-eared bat, Corynorhinus rafinesquii. The earliest dates on
which we located maternity colonies were 9 March 2000, 20 April 2001, and 15
May 2002. Maternity colonies increased in size and abundance as spring pro-
aressed. Pups were born in mid- to late May (first observed 12 May 2000, 15
May 2001, 27 May 2002) and nursed through midsummer (lactating females last
captured 14 July 2000, 25 July 2001, 16 July 2002). Colony size and percentage
of bridges occupied by bats declined in late summer. Colonies were absent
during fall and winter, although we occasionally found solitary individuals
during these seasons. Number of bats present under an occupied bridge ranged
from 1 to 25. The mean number of individuals per occupied bridge was 4.6 (SD
= 5.8) in 2000, 3.9 (SD = 5.0) in 2001, and 3.0 (SD = 4.4) in 2002. The mean
number of adult females per maternity colony was 5.6 (SD = 3.1). Although we
found males throughout the study period, females were largely absent from
bridges outside of the maternity season, suggesting that much of the population
used alternate roosts during this time.

INTRODUCTION

Corynorhinus rafinesquii (Lesson), Rafinesque’s big-eared bat, is
an insectivorous bat native to the southeastern and south-central
United States. The apparent rarity of C. rafinesquii led to its listing
under the Endangered Species Act as a Category 2 species, meaning
that it was possibly threatened or endangered when the designation
was recognized, though conclusive information was lacking (Lance
and Garrett 1997). At present, the species has been deemed a species
of concern throughout its range (Harvey et al. 1999), and the vulner-
ability of its roosts to disturbance is hypothesized to have contributed
to its apparent decline (Whitaker and Hamilton 1998). Corvnorhinus
rafinesquii seeks open, relatively well-lit conditions for roosts
(Barbour and Davis 1969), using the twilight section of caves (Hurst
and Lacki 1999), abandoned buildings (England et al. 1989, Jones and
Suttkus 1973). cisterns (Hoffmeister and Goodpaster 1963), and cavi-
ties of large trees (Clark 1990).

'"The University of Southern Mississippi, Department of Biological Sciences,
118 College Drive #5018, Hattiesburg, MS 39406-5018. "Corresponding author
- austin.trousdale @usm.edu.




104 Southeastern Naruralist Vol. 3, No. |

Lance and Garrett (1997) first reported that C. rafinesquii uses
bridges as day-roosts. Furthermore, Lance and Garrett (1997) docu-
mented that maternity or nursery colonies occupied the undersides of
concrete bridges in Louisiana. Lance et al. (2001) found that the per-
centage of mature deciduous forest surrounding a bridge was a signifi-
cant factor in predicting occupancy by C. rafinesquii. Considering that
the species of trees in which C. rafinesquii has been found to roost (e.g..
Nyssa spp.: Clark 1990, Lance et al. 2001) are typical of such forests, C.
rafinesquii may prefer bridges in close proximity to natural roosting
sites. Use of bridges could also be a consequence of the species’ ten-
dency to switch roosts frequently (Lance et al. 2001, Trousdale and
Beckett, unpubl.) with bridges serving as alternate roosts along with
abandoned buildings (England et al. 1989, Jones and Suttkus 1975) and
hollow trees (Lance et al. 2001). Concrete bridges may provide impor-
tant shelter for C. rafinesquii, particularly in areas where natural roosts
have been reduced or are scarce.

Bridges, particularly concrete ones, have long been recognized as
providing shelter for a diversity of insectivorous bats. For example,
Davis and Cockrum (1963) found that maternity colonies of Epresicus
fuscus, Tadarida brasiliensis, Antrozous pallidus, and Myotis spp. used
bridges in Arizona. Adam and Hayes (2000) recorded E. fuscus,
Corynorhinus townsendii, and several species of Myotis using bridges
as night-roosts in Oregon. Potential advantages of bridges as roosts
include their abundance in some areas, their relative permanence, and
their capacity to house large numbers of individuals.

The objective of the present study was to describe the phenologi-
cal progression of use of bridges by C. rafinesquii. Our results have
applied implications, in addition to providing more information on
the ecology of this species which is “one of the least known of all
bats in the eastern United States™ (Harvey et al. 1999), In a prior
survey of the undersides of 99 bridges in central and southern Missis-
sippi, we located six bridges in DeSoto National Forest (NF) that
were used as daytime roosts by C. rafinesquii (Trousdale and Beckett
2002). Many of the bridges in DeSoto NF have since been slated for
replacement due to decay of their wooden pilings. The U.S. Forest
Service plans to retain the “cast-in-place” (Adam and Hayes 2000)
style of construction used previously (D. Berens, pers. comm.) to
facilitate use of these structures as roosts by C. rafinesquii (Lance et
al. 2001). However, data on the duration and seasonal use of bridges
by C. rafinesquii would also enable managers to better conserve this
species. For example, the timing of events that relate to reproduction
in this species (e.g.. formation and duration of maternity colonies)
should influence decisions regarding removal and subsequent re-
placement of concrete bridges.
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STUDY AREA

The present study was conducted primarily within the Chickasawhay
and DeSoto Ranger Districts of the DeSoto National Forest in southern
Mississippi. These two districts are disjunct from one another with their
approximate geographical centers about 70 km apart; their nearest
boundaries are approximately 27 km apart. The Chickasawhay is the
more northerly of the two districts and encompasses portions of Jones,
Wayne. and Greene counties, while the DeSoto is comprised of lands in
Forrest, Perry, Stone. Pearl River, Greene, George, Harrison, and Jack-
son counties. Much of this area historically supported longleaf pine
(Pinus palustris) savanna in uplands, habitats that were sustained by
periodic fires. Lowland and mesic sites supported a diverse forest com-
munity inhabited by a variety of oaks (Quercus spp.), beech (Fagus
grandifolia), magnolias (Magnelia spp.). and loblolly pine (Pinus
taeda) (Frost et al. 1986). Baldcypress (Taxodium distichum) and tupe-
los (Nyssa spp.) occurred along streams and associated swampy areas.
Suppression of natural fire regimes, along with intense harvest of trees
during the early 20th century, greatly altered the structure and composi-
tion of forests in southern Mississippi. For example, most stands of
longleaf pine were replaced by faster-growing loblolly pine (P. raeda)
(Frost et al. 1986). Restoration of the original longleaf pine community
is underway within some areas of the NF, with riparian areas dominated
by native hardwoods.

MATERIALS AND METHODS

To locate bridge-roosting C. rafinesquii, we surveyed 90 bridges
within or near DeSoto NF from March through June 2000. If we found
>1 C. rafinesquii on our initial visit to a bridge, we subsequently visited
that site biweekly (once every two weeks) through September 2000 and
once per month from October 2000 through January 2001. We did not
count presence of guano under a bridge as proof of its use by C.
rafinesquii because we could not verify that the scat had been left by this
species. We routinely checked 14 bridges in the Chickasawhay District
and 14 bridges in the DeSoto District during the aforementioned inter-
val. In February 2001 the Forest Service identified 22 bridges (including
most of the 14 that we were checking) to be replaced within the
Chickasawhay District, eight of which had not previously been surveyed
for bats. Consequently, we checked 22 bridges in the Chickasawhay
District once per month in February, March, and April, while continuing
to check the bridges in the DeSoto District. We conducted biweekly
surveys of bridges in both districts from May 2001 through July 2001.
After a seven-month break, we resumed surveys of the bridges in the
Chickasawhay District from late March through September 2002. In
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2002 we visited bridges biweekly during May through July but con-
ducted monthly surveys outside of this interval.

We always surveyed bridges during daylight hours: surveys consisted
of one or more investigators visually scanning the underside of the bridge
for bats. Upon finding C. rafinesquii, we counted them and noted whether
pups were present. To minimize disturbance to colonies we assessed
development of pups by observing them (from a distance = 3 m) with close-
focus binoculars. We identified bats as juveniles or adults based on color of
pelage, with juveniles being dark gray as is characteristic of the species for
the first 2-3 months of life (Jones 1977) and adults having a rich brown
coaton their dorsal side (Jones and Suttkus 1975). We attempted to capture
solitary C. rafinesquii throughout the survey; we did not disturb colonies if
there were females in the act of nursing young. To catch bats we used a
“butterfly” net attached to an aluminum handle of adjustable length. We
determined sex, age-class (juvenile or adult), weight, and length of fore-
arm for captured individuals. We placed an individually numbered, split-
plastic ring on the right or left forearm (depending upon the sex of the bat)
of most individuals that we captured. These methods followed University
of Southern Mississippi IACUC protocol # 204-004.

RESULTS

Thirty-six bridges in or near DeSoto NF were used by C. rafinesquii
at least once during the survey. Number of bats present under an occu-
pied bridge ranged from 1 to 25. Combining both districts, the mean
number of individuals per occupied bridge was 4.6 (SD [standard devia-
tion] = 5.8) in 2000 and 3.9 (SD = 5.0) in 2001. This value was 3.0 (SD
=4.4) for the Chickasawhay District in 2002. The mean number of adult
females per maternity colony over the duration of the study was 5.6 (SD
= 3.1). We identified 20 bridges as being maternity or nursery roosts;
that is, we observed at least one adult female with a pup at these bridges
on at least one OCCHSi()n.

Development of maternity colonies

We first observed a maternity colony on 9 March 2000 and found
small numbers (1-5) of females at a few bridges during that month.
Upon capturing a few individuals at several bridges. one of us (AWT)
palpated their noticeably swollen abdomens and determined them to be
pregnant. Mean and maximum numbers of bats slowly increased
through early May (Figs. I and 2). We first observed pups in mid-May;
we saw a female nursing a naked pup on 12 May 2000 under a bridge in
the Chickasawhay District (three adults without pups also were present
in this colony). In the DeSoto District, we discovered pups at four sites
on 18 May 2000; all of these pups were nursing. Although some of these
pups were naked, others already had hair. In both districts, we found the
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largest colonies in June 2000 (Figs. 1 and 2). In the Chickasawhay
District the mean number of individuals per bridge occupied by C.
rafinesquii peaked in July 2000 with 5.4 (SD = 5.7). In the DeSoto
District the highest mean was 11.1 (SD = 8.9) bats per bridge in June
2000. By early June pups had attained flight, but we continued to catch
females with exposed nipples through 14 July.

Occupancy of bridges by bats peaked in late spring/ early summer
2000 in both districts (Figs. 1 and 2). In the Chickasawhay District C.
rafinesquii used the highest proportion of bridges (59%. 10 of 17
checked) during June 2000. In the DeSoto District bats were most
frequently encountered in May 2000 (65%. 17 of 26). Percentage of
bridges used in the Chickasawhay District declined sharply as summer
progressed, stabilized in early fall, then declined to zero from November
through January, before rising slowly toward a second (albeit much
smaller) late-spring peak in 2001 (Fig. 1). A more gradual decline in use
of bridges by C. rafinesquii occurred in the DeSoto District during
summer and fall 2000 (Fig. 2).

In 2001 we did not observe maternity colonies until 20 April in the
Chickasawhay District and 5 May in the DeSoto District. We saw the
first pups of the year on 15 May and 17 May in the Chickasawhay and
DeSoto Districts, respectively; the pups were naked in both cases. In
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Figure 1. Relative abundance of Rafinesque's big-eared bats (Corynorhinus
rafinesquii) in the Chickasawhay District, Desoto National Forest, MS, based on
maximum and mean number of bats roosting under occupied bridges and percent-
age of bridges surveyed that were used by bats. (Data grouped by month.) Surveys
conducted from March 2000 through July 2001 (no bats were found during
November, December, or January) and March 2002 through September 2002,
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2001 the largest colonies in the Chickasawhay District were found in
May. during which the mean number of individuals per occupied bridge
was 5.0 (SD = 6.7) and the maximum number of individuals was 20. In
the DeSoto District the highest mean for 2001 was found in July (6.8,
SD = 6.4). Although the proportion of bridges used by bats fluctuated
during the early months of 2001, 50% (13 of 26) of all bridges surveyed
in the DeSoto District during July 2001 were used as roosts. In 2001 we
last observed juvenile C. rafinesquii in the company of adult females,
some of which were lactating, on 25 July.

In 2002 we found the first maternity colonies at two bridges on
I5 May; frequent visits to these sites revealed that the pups were
born between 23 and 27 May. The largest colonies were comprised
of 18 individuals (adult females and pups) in both May and June.
Bats were most commonly found under bridges in May (Fig. 1),
while the highest mean number of bats per bridge (5.3, SD = 6.6)
was found in June (Fig. 1). We captured lactating adult females as
late as 16 July. The last example of maternal behavior that we ob-
served consisted of an adult female roosting with a juvenile male on
17 August 2002,
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Figure 2. Relative abundance of Rafinesque's big-eared bats (Corvnorhinus
rafinesquii) in the DeSoto District, Desoto National Forest, MS. based on
maximum and mean number of bats roosting under occupied bridges and per-
centage of bridges surveyed that were used by bats. (Data grouped by month.)
Surveys conducted from March 2000 through July 2001 (no bats were found
during November 2000 and April 2001 ).
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Occurrences of solitary roosting

Colonies were absent from the bridges that we checked between 26
September 2000 and 8 April 2001, and from 29 March 2002 through 2
May 2002. However, solitary C. rafinesquii were present under bridges
throughout most of the study period. We sometimes found solitary bats
in torpor on days following nights where temperatures dropped to < 16
°C. This phenomenon was especially common in the DeSoto District,
where solitary bats occupied approximately one-third of all bridges in
December 2000 and nearly 40% of all bridges in February 2001 (Fig. 2).

Solitary C. rafinesquii that we encountered throughout the study
period were typically adult males. A male found under a bridge on 9
March 2000 had enlarged testes and epididymides descended fully into
the uropatagium. Enlargement of testes coincides with periods of mat-
ing in Corynorhinus (Whitaker and Hamilton 1998), which, according
to Barbour and Davis (1969), extend from fall through winter in C.
rafinesquii. We did not capture any more males displaying this condi-
tion until mid-October 2000, but four of five males captured during that
month had enlarged testes and epididymides. We located adult males
roosting beside females only twice, on 28 August 2000 (one male and
two females) and on 12 October 2000 (one male and one female). The
few males that we found in colonies during the late spring and early to
mid-summer were juveniles.

DISCUSSION

The phenological development of maternity colonies was similar
among the three years of observation. We found the first colonies of the
year as early as mid-March and as late as mid-May. In southern Arkan-
sas, maternity colonies formed during March inside abandoned build-
ings (England et al. 1989). We consistently noted a trend toward greater
abundance of C. rafinesquii and increased use of bridges as spring
progressed. In the present study, the timing of parturition was more
precise than the onset of colony formation. We found naked (newborn)
pups on 12 May and 18 May in 2000, on 15 May and 17 May in 2001,
and on 27 May 2002. These data are consistent with dates of parturition
reported for C. rafinesquii by Jones and Suttkus (1975) in southwestern
Mississippi and in southeastern Louisiana, but are somewhat earlier
than what Clark (1990) observed in the Coastal Plain of North Carolina
(early to mid-June). In mid- to late summer, we noted a decline in
colony size and concomitant decrease in the proportion of bridges used
in both districts in 2000 and in the Chickasawhay District in 2002 (we
did not conduct surveys after July in 2001). Considering that these
colonies consisted almost exclusively of adult females and their off-
spring. and that solitary individuals encountered during cooler months
were mostly males, the lack of bats found under bridges outside of the
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maternity season was likely due to roost switching by females. Jones
and Suttkus (1975) reported that male C. rafinesquii were more common
at roosts from fall through winter and females were more common
during spring and summer. Hurst and Lacki (1999) found that popula-
tion size in C. rafinesquii over time was stable despite low juvenile
mortality, suggesting that emigration (particularly by females) offset
any expected gain from recruitment. Data from recaptures of C.
rafinesquii that were banded at bridges (Trousdale and Beckett, unpubl.)
corroborate Jones and Suttkus’ (1975) opinion that long-term residents
of roost sites tend to be males.

The relative scarcity of C. rafinesquii under bridges in fall and
winter suggests that most of the population used other types of roosts
during these seasons. England et al. (1989) reported a decline in abun-
dance of C. rafinesquii roosting in abandoned houses during fall and a
concomitant increase in bats found in cisterns. A colony numbering in
excess of 100 individuals was observed at an abandoned school in
southern Arkansas during autumn (D. Saugey and R. Sikes, pers.
comm.). Although we located several abandoned buildings within the
study area, use of these structures by colonies of C. rafinesquii was
limited. On 24 September 2001 we located a colony roosting inside a
dilapidated house: in subsequent visits to this site over the next 2
weeks, we found that the colony was comprised of both sexes and
fluctuated in number between 2 and approximately 25 individuals.
Regardless, we have not seen colonies using this building during more
recent visits. Hurst and Lacki (1999) documented C. rafinesquii using
a cave in Kentucky as a winter hibernaculum, but Best et al. (1992)
recorded only a single specimen of C. rafinesquii during their surveys
ol caves in the Coastal Plain of Alabama. Although no caves are
known from DeSoto NF, several limestone caves are found along the
Vicksburg Group in Wayne County (Cliburn and Middleton 1983),
located approximately 25 km from the northernmost boundary of the
Chickasawhay District. We have yet to locate C. rafinesquii in any of
these caves, despite having visited them during both warm and cool
months (Trousdale and Beckett, unpubl.).

The size of colonies of C. rafinesquii that we observed were gener-
ally smaller than those reported by other investigators who monitored
roosts used by this species. We never found more than 25 bats in a single
colony: in contrast, Lance et al. (2001) observed a maximum of approxi-
mately 50 individuals under a single bridge. A maternity colony using a
cave in Kentucky numbered over 100 individuals (Hurst and Lacki
1999), while Hoffmeister and Goodpaster (1963) recorded up to 64 bats
from a cistern in Tennessee. The mean number of adult females per
maternity colony in DeSoto NF (5.6, SD = 3.1) was considerably
smaller than that reported by England et al. (1989) from abandoned
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houses (30, SD not reported). Difference in size of colonies among
roosts may reflect intensity of intraspecific competition, with smaller
colonies occurring where quality or availability of foraging habitat are
low (Entwistle et al. 2000). Another factor influencing colony size in
our study might have been the high density of potential roosts, which
allowed bats to use multiple roosts over short-term periods instead of
returning to the same site each day (Trousdale and Beckett, unpubl.).

Finally, we concur with Jones and Suttkus (1975) and Belwood
(1992) that C. rafinesquii’s tendency to roost at sites susceptible to
human disturbance and their fidelity to these roosts could easily imperil
populations. We urge managers and engineers to consider the “window”
of time in which maternity colonies of C. rafinesquii depend on concrete
bridges as nursery roosts, so that repairs or replacement of bridges not
coincide with their presence. Based on our data, this time interval
extends from March through August in southern Mississippi.
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