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East Texas Rare. Bat SurveY: 1997

0y

Peggy Horner and RickY MaxeY

Texas Parks and Wildlife Department

The East Texas Rare Bat Survey began in the spring of 1994 to document the current

distribution and roost locations for the southeastern myotis (Myotis austroripariru) and

Rafinesque's big-eared bat (Corynorhinus rafinesquii) in the forests of east Texas. Prior to

lgg4, ttre southeastern myotis (SEM) was reported from nine counties (Bowie' Panola,

Newton, Tyler, Hardin, Lib.rty, Orange, Harris, and Montgomery) and the Rafrnesque's big-

eared bat pEn; was known from eight counties (Marion, Nacogdoches, Sabine' Polk'

Newron, Hardin, Montgomery and iib.tty (Schmidly et.al., 1977; Schmidly, 1983; Schmidly,

l99l; Davis and Schmidly, 1994)). It has since been determined that the BEB record for

Montgomery County is an error (see discussion). Most of these records were based on

specimen collections and intorrttation on roosts was very lirnited'

During the first year'S Survey, nine sites in seven counties were mist netted from May to

Augusl, and 4l SEM and 2 BEB were captured in three counties (Horner, 1995). Jasper

County was a new county record for botli species, and Walker County was also added for the

BEB by Dr. Monte Thies from Sam Houston State University (Thies' 1994)'

A more intensive surnnrer eflort in 199-5 covering 2J counties resulted in the capture of 43

SEMin6counties ancl2l BE,Bsin5counties(HornerandMirowsky, 1996). Cass,Shelby,

and Polk County records were added for the SEM, and San Jacinto and Trinity County records

were added for the BEB. Roost searches and radio telemetry were used to locate three SEM

roosts in live hollow trees (two were ntaternity roosts) and firur BEB roosts (three in nlanmade

structures, one in a live hollow tree. one known maternity roost)'

In 1996, a one-year roost characterization study was initiated (Mirowsky and Horner,1997)'

Mist netting was again conducted during the sunlmer months resulting in the capture of 38

SEM and 6 BEB. Si* n"* counties weie added for the SEM (Houston, Marion, Sabine,

Smith, Walker, and Wood), and one county (Harris) for the BEB' Additional county records

reported during this year includecl Leon and Freestone Counties for the SEM (Walker et al,

1996) and for the BEB, Shelby County (Yancey and Jones, 1991) and San Augustine County

(Brian Keeley, pers. cornrn.) were adcled. Vorl significantly, however, was the discovery of 8

new SEM roosts (two were nraternity roosts in live hollow trees, 6 seasonal roosts in manmade

structures) and 3 new BEB roosts (one was a maternity roost in a manmade structure)'

Occasionally, a roost was telnporally or spatially occupied by both species'

The objective of the 1997 field season was to monitor the known loosts of these two bat

species in east Texas. This report sumtnarizes the monitoring efforts, describes five newly

discovered roosts, ancl further surlrnarizes the county occurrence records and the current status

of the species.



I\{ethods
Most roosts had a designated person or agency responsible for monitoring. Roosts were

monitored opportunistically and a standarclized form was completed to record date, observer,

species presence (estimated nunrber if possible), and weather within the last 24 hours'

Observers were instructed to be as unobtrusive as possible by minimizing people, noise, and

time spent in the roost, and using red fllters over light sources when necessarY to observe dark

spaces. Roosts were to be visited no more than once per month.

There was no organized effort to search for new roosts this year' However, during the past 3

years, many biol,ogists and natural resource managers have been alerted to the need to report

locations of discovered roosts. When a roost was located on public land, the location and

descriptive information was recorded as precisely as possible. Roost characterization

information collected inclucled date of discovery, exact location, disfance from a permanent

water Source, rype (structure, tree, etc.), condition and description of roost, location of bats

within the roost, surrouncling vegetation, and the potential for disturbance, detection' or

destruction. lf a roost was repgrted on private property, state law requires the landowner's

written permission to observe and record infonnation, and exact location was not required'

Results
In 1997, ten roosts were adclecl to Our list of known roosts. Roosts 14-18 were newly

discovered and Roosts lg-23 were previously known but hacl not been part of our monitoring

efforts.

Roost l4 was reported frorn Village Creek State Park. An abandoned house just outside the

Park property was donated to the Park, and when the house was inspected in February for

possible ielocation onto the park, a small cluster of BEB was discovered roosting in the attic'

One of the bats was previously banded frorn Roost 12, a sunlttler lllaternity roost less than two

miles away. A cluster with a banded bat was again observed in December. A solitary BEB

was discovered in a new tree (Roost l5) at Martin Dies Jr. State Park in Jasper County in May

while monitoring Roost l. This is the second tree roost discovered in this park. A second tree

roost (Roost l6) was also discovered on the Little Sandy Hunting and Fishing Club in October'

The rnanager fopnd the roost when the area was surveyed fbr oil exploration, and although

positive identification of the bats using the roost has not yet been verified, the tree

characteristics and number of bats ln itre roost indicate that it could be SEM. Since discovery,

floods have precludecl us frorn returning to rnake a positive identiflcation. A solitary male

SEM was netted frorn tree Roost l7 in July at Ratcliff Lake Recreation Area in Houston

County. The specinlen was not collected, but measurements and a photograph were taken' In

Novernber, a US Forest Service biologist reported observing several BEB roosting in a cement

culvert (Roost lg) under a rural road in the Angelina National Forest. This location is less than

5 miles from maternity Roost 9. No bands were noted'

Roosts 19-22 were the SEM roosts previously discovereil and reported by Walker et' al'

(1996). These roosts were all centent box culverts along lnterstate 45 in Leon and Freestone

counties. Roost 23 is in San Augustin county on private property, and although added to our

list of known roosts, it was not ntonitored since perrnission was not granted' However' there



are photographs of BEB occupying the roost, and because it is a new county record, is has

been added to our list.

Therefore, since the study began in 1994, 23 roosts have been discovered, documented, and

characterized (Table l, Figure 1). Of these, 11 roosts have contained only SEM, 10 have

contained only BEBs , and 2 have had both species present'

Eleven roosts are in live hollow trees and 12 arc in man-made structures. Of the tre€ roosts,

4 are in black gunts (Afrssa sylvatica),3 are water tupelos (A}ssc aquatica),2arern

sweetgums (Liquitlambar sryyor:i1\ra), I is a willow or water oak (Quercus phellos ot Q.

nigral and the last is a beech (Fagus grarutifolia). Of the structures used, 3 are wooden

structures and 9 are nrade fronl concrete, cenlent, or cinder blocks'

Sixty-one percelt of the roosts used by SEM are tree roosts. To date, all maternity roosts for

SEM have been rn trees. When SE,N{ have been found in ntan-rnade structures, it is usually in

the fall or winter rronths ancl they are usually alone or in very small numbers compared to the

other bat species Present.

Sixty-seven percent of the all the roosts and 100% of all the nraternity roosts used by BEB are

in man-made structures. BE,B were found in trees during all seasons, but there were only one

or two individuals present when visited.

The monitoring efforts for 1997 are summarized for SEM in Table 2 and for the BEB in Table

3. SEM were always present when Roost 7 was checked in Srnith County' and usually present

in Roost 8 in Wood County. lt appears that these roosts are year-round roosts, but may not be

occupied 100% of the tinre. One of the BEB roosts in Jasper County (Roost 9), which is often

visited by hikers, was used as a ntaternity roost throughout the sunrmer' but was vacant during

the winter. Untbrtunately, because most roosts were not ntonitored regularly, no other

obvious patterns could be detected.

with a mist net capture of one SEM at Stephen F. Austin State university Experimental Forest

in Nacogcloches, a new coullty recorci was added to the county occurrence map' No new

county records were added fbr BEB. Figlre 2 shows a map of all the county occurrences of

SEIU, and Figure 3 depicts the BEB county occurrences. County records prior to this study

were taken front Schluidly, l99l (see discussion below). Information concerning county

records for SEM are listed in Table 4 and for BEB in Table 5.

Discussion
ln 1991, we refocused our ernphasis from occurrence and distribution surveys to monttonng

known roosts. During this transition, we were unable to monitor all the roosts on a regular

schedule, but roosts were monitored opportunistically'

In review of the data, it is apparent that not all roosts are equally important to the two species,

nor are the two species using roosts in a simiiar manner. As summarizedtn our last report

(Mirowskv and Horner, 1997) SEM prefer to congregate in large numbers () 100 individuals)



in maternity roosts located in live, large, hollow, bottomland hardwood trees in close

proximity to slow moving rivers, but will roost singly in smaller trees or manmade structures.

big-earel bats, however, tend to be found in maternity roosts in small numbers (<25

individuals) that are located in rnanmade structures in close proximity to slow moving rivers,

but will roost singly in bottornland hardwood trees.

The maternity season for the SEM is typically the end of April to the end of June (Horner and

Mirowsky, tbg1: Schmidly, 1991). One of the maternity roosts (Roost 1) used by SEM in

previous years was not occupied during April or May 1997 but not checked in June. Since this

is ttre period when non-volant young are usually present, we conclude that this tree was not

used ai a maternity roost in 1997. It is unlikely that our disturbance caused them to

abandoned the roost, because there were limited roost checks conducted previous to the

maternity season. This provides an initial indication that SEM may not always be faithful to

particulir maternity roosts. This roost is in an extensive bottomland hardwood area, and

undoubtedly they have rnultiple roosts from which to choose each year. Roost 2 was occupied

in June, but not checked earlier. so it's Llse as a reoccupied rl-laternity roost is inconclusive.

Two SEM maternity roosts (R0osts J and 8) were verified to be reoccupied fronr previous

years. Roost 7 is a large hollow water tupelo standing in a clearcut less than 100 yds frorn the

Sabine River. This roost was occupiecl year-round, and because it is the only live, large,

hollow tree withirr several acres, the bats rnay not have alternative roosts. Roost 8, a black

gum also occupied throughout the year, is within an extensive old growth bottomland

hardwood forest.

Three BEB ntaternity roosts (Roosts 9, I l, l2) are known, but only one (Roost 9) was

monitored. This roost, locatecl rn an abandoned concrete saw mill, was reoccupied as a

maternity roost in 1997 despite heavy visitation by people. The historic rnill is on an often-

used hiking trail, but the bats continue to use the dark wall and ceiling about 40 feet above the

entrance. we suspect that unknowing hikers never see the bats, so intentional disturbance is

minimal.

The addition of the four SEM Roosts lg-22 (Walker et. al, 1996) to our monitoring list late in

1997 precluded ntonitoring effbrts for this year. These roosts were reported as winter roosts

from 1994-1996, and there ltral,be evidence that some are occupied during other times of the

year (Honeycutt, pers. contm.). Therefore, monthly monitoring will be initiated for 1998.

With the discovery of new roosts, the clistribution rnaps are revised. The first record of SEM

in Texas was a nrumrnified indiviclual found in an attic in Bowie County in 1962 (Packard,

1966). In 1991, Schrnidly noted nine counties records. Now this species is known from22

counties and the range line has been extended to the west by 100 miles (Walker et. al.' 1995)'

Of the nine original counties. 7 counties have not been reconfirmed to have SEM since 1994'

However, efforts to net these counties was low (total of five netting nights from 1994 to

1996).



In reviewing the revised map and catch per unit effort data (Mirowsky and Horner 1997),

Jasper, Tyler, and Hardin counties in southeastern Texas may have the highest density of

SEM. In the bottomland hardwood habitats in these counties, the SEM is the mostly

commonly captured bat. It is possible that this distribution is a function of researcher effort

since acciss to public lands in these counties is more available. Howevet, we suspect that this

distribution pattern is more likely correlated with the amount of large protected bottomland

hardwood forests such as the Big Thicket National Preserve, Village Creek State Park, Martin

Dies Jr. State park, and The Nature Conservancy Sandylands Preserve. Most of the forested

land in northeast Texas is privately owned and in smaller, fragmented parcels that were

recently harvested. Such habitat reduces the number of large hollow trees suitable for

roosting.

County occurrences for BEB have been inconsistent. In the book Texas Mammals East of the

Balcones Fault Zone (Schrnidly, 1983), seven county records were noted. The Bats of Texas

(S.h,"rdly l99t jalso noted seven coltnty records, but Marion and Harrison Counties were not

included whereas Montgctrnery and Liberty Counties were included as Health Department

specimens. Apparently there is no Harrison County specimen, so the 1983 record was

publishecl in error; siniilarly, ornitting the Marion County record in the 1991 was also an error

(O. S.tt*ldly, pers. colllll1. ancl B. Burt, pers. comni). This specinlen was indeed collected'

but has since been lost. Thies (1994) reported a new county record for BEB in Walker

County, but in surnmarizing the county distributions, the Health Department records were

mistakenly noted in Harris and Jefferson Counties. We've reviewed the two Health

Department recorcls, and one specirnen (nlale, 1l Septenrber 1984, #2527) was collected in

Oayton (which is in Liberty Ciounty, not (lhambers County as mistakenly catalogued)' The

second specirnen (ntale, 13 Seilternber 1986, #2121) was collected in Beaulnont in Jefferson

County. Therefbre, it appears the Monrgt)r.nery County record (Schmidly l99l) and the Harris

County record (Thies 1995) are lncorrect; the correct locations of these records are Jefferson

and Liberty Counties. Yancey ancl Jones (lgg7) report a third Health Department specimen

frorn Shelby County which is a new county record and the northernmost documented

occurrence of this ipecies in Texas. However, they state that a total of four specimens have

been recordecl by the Health Department, which we believe is incorrect due to the previous

mistakes which persist in the literature.

Therefore, prior to 1994, there were 8 cotlnty records (Marion, Nacogdoches, Sabine'

Newton, Hardin, Jefferson, Liberty, and Polk) for BEBs, with the first specimens collected

from abarn in Polk county in 1965 (Michael and Birch 1967)' Now thereare 15 county

records. Of the 8 coynties with known occurrences prior to 1994, six counties have not been

reconfirmed to have BEBs since 1994. There has been Some netting effort in these counties

(17 netting nights since 1994;, but this bat is difficult to net due to it's ability to detect the

presence of nets.
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Table l: Known roost sites forsoutheastern myotis (SEIvt) and Rafinesque's big-eared bat
(BEB) in east Texas.

Roost
t

1995

Roost ID
Location Type Species/Mat'l County Date first

fbund
Status

I MDJSP
I

Martin Dies

Jr SP-Walnut
Ridge Unit

Tree Black Gum Jasper l-May-95 SEM 1995

maternity roost;
BEB temporary
roost

2 VCSP I Village Creek
SP-Caney

Sloush

Tree Water Tupelo Hardin 26-May-95 SEM maternity
roost

3 VCSP 2 Village Creek
SP-Caney
Sl0uch

Tree Black Gurn Hardin 4-Oct-95 SEM temporary or
solitary roost?

A VCSP 3 Village Creek
SP-Water
Oak Trail

Tree Black Gum Hard in 26-Oct-95 BEB temporary 0r
solitarv roost?

5 VCSP 4 Village Creek
SP-Tupelo
Swamn

Tree Water Tupelo Hardin 30-Jan-96 SEM temporary
winter roost?

6 Village Creek
SP - Water
Oak Trail

Tree Becch H ard in l0-Sep-96 BEB temporary
r00st?

1 Byrd's
pr()perty-
Sabine River

Tree Water Tupelo Smith 6-Mar-96 SEM year-round
r00st

8 Little Sandy

Hunting and

Fishing Clutr
- Trail 2

Tree Black Gum Worrd 6-Mar-96 SEM year-round
rOOSt

9 SNF 1 Altlridge Saw

Mill -

Angelina NF

Stru cturc Concrete J aspcr 27-Jun-95 BEB maternity
roost

r0 BITH I Voth Mill -

Big Thicket
NP - Pine
lsland Bavou

Structure Concrete Hardin l5-Aug-95 BEB temporary
rot)st

ll Private
property -
Trinitv River

Structure Wooden San

Jacintcr

I l-Jul-95 BEB maternity
rOOSt

l2 Circle G

Roost-
Villase Creek

Structure Cinder Block Hardin l6-Jul-96? BEB year-round
roost; SEM
temporarv roost

t3 Lake Houstot.l

State Park-
San Jacinto

St ructure Cinder Block H arris 22-May-96 BEB temporary
r0ost



Roost
#

1995

Roost ID
Location Type Species/Mat'l County Date first

found
Status

River

1'l+ Murphy
Roost -

Entrance of
VCSP

Structure Wooden Hardin 3-Feb-97 BEB winter roost

l5 Martin Dies

Jr. SP-Walnut
Ridge
carnpsite #
112

Tree Willow Oak or
Water Oak

Jasper 1-May-97 BEB temporary or
solitary roost?

r6 Little Sandy

Fishing and

Hunt Club-
Trail 18

Tree Sweetgum Wood Oct-97 SEM roost?

t'7 Ratclifl' Lake

Recreation
Area

Tree Sweetgum Houston l9-Jul-97 SEM temporary
r0ost?

l8 Angelina
National
Forest: R255

Clulvert Cement J asper l-Nov-97 BEB and SEM
winter roost?

19 U nder
13.6 m
Huntsv

45

Nof
lo

Culvert Cement Walker 2'7 -Jan-95 SEM winter roost

20 Uncler I-45

2.4 mi S ot'

Bufl'alo

Culvert Cement Lertn 27-Ian-95 SEM winter roost

21 Llnder I-4-5

0.8 mi N ot
Butflltt

(lulvert Cernenl Leon 21-Ian-95 SEM winter roost

27 Llnder I-45
3.2 mi N of
Buflaltr

Culvert Cement Freestone 21-Jan-95 SEM winter ro0st

23 Central San

Augustine
Co. on

nrivate lancl

Structure Wooden San

Augustine
May-89 BEB maternity

ro0st



Table 2: Estinrated nunrber of SEM in roosts. Blank cells indicate that the roost was not

checked during that mortth.

Table 3: Estinrated number ol'BEBs in roosts. Blank cells indicate that the roost was not

checked during that nronth.

Roclst Jan Feh Mar Anr Mav Jun Jul Aug Sen Oct Nov Dec

I 0 0 0 0

? <50 10

3
II

5 0

r0-25 a 10-25 >25 >25 >25 >25 5-25

8 0 > 2-5 >25 >25 >25 >25 0 >25 >25 5-25

2 0 0

6 >25

7 I

9

20 0
11

22

Roost Jan Feh N'lar Anr Mav Jun Jul Auc Sep Oct Nov Dec

I 0 0 0 0

A
Il I

6

9 0 0 ^ 
.\n+--u t2-14 l0-2 5 0

l0 0
0

1l 0 0

t2 0
ll

r3 0 0 0 0 0 0 0

lAl? 0-4 3

l5
l8 6-8

/.J



q.)

Jq

-6)

I

In.f,

T'

C)

F
0,)

a

E
o

N

c\

a

t-r

q

e ci)q>

q

Tor

olJn

(n:
q a.{

o

o

I
@

O

I

n

co
r€\

Er
tr-

O

U

()

oq)

.+

t)

o

c

c.l(!

J
o

o

r
c)

o{

!Y

q

q)

,g)

t)t+
r-*

o

O

o

1-

E

()

oo
q.)

,9)

oo

I

q.)

(.)
o

co

*
(J
0)

U

q)

r

O

o

a
^
q)

a

E

(n

U

*tr

o

6)

o

c)

c)

a

c)

o
O

t--
0)

ao

r-

q
q.)

0

o

\nv

7

O

E
d)

d)

a

0)

a

0

(]

o

@
o

@

0)

o

qJ

J
I

o

3

.=

E

:tr

J

>\.O JZ
ts:,et
EC
OL
F€
=2."1- ..

Fosx--o.

ulu

r>:tr

c-

E

t

v
]

o\

O

E

T

E

U)

@

z.

-
c.r

r

:
u
E

x
€

x
i

2-

Lu
E
a.1.

d(
>'z

-J-

D-uE: E

I\9 Io;g#o\ o\

s?ru5u
FVFW

J-Z.L-

.;

J

@

E

v)

F-

J

z q)

@

U

-

s

Gf

tl-

qE

:, 2.

o.
o\

ts

v)

F-

;

6r-

>,h.v, Y

iI

zc.
c>
6J

6'
-::

r-

q)

E

T

&

o\

J

z

o
E

,Tl

r

E
.r

Ja
3

oo

;
'7
ts

(n

J

E

E

c)

!

t'*

c)

E

!

Jq
3

a-

9-
ZaFx>.

cz
>,tr

-v <!

to)

-;zJ-2.

J z

q

r

z

U)
x

q2
!

U

=

ot
L

Z

n

U)

D
.V

U
u
-v

F

z
x

F

o

v

(!

u-

z
J
U

r)

7
u

6

tr-
u
cd

U)

(n

9

2

=

o

z
xo
F

&
C)

O

u

-)

-:z
J

0.)

(J

gl

D
'.:

tr

-LJ9
OTL

>.

J

U

z.

o
o

q

O

U)

.-:

oo

U)

J
q)
x

tL

z

U)

z

o

F

r
z

r

q

qJ

(t)

t-
E
a

o4)
-v3

?U)

ae

0.)

,.v

t.

z

U)
o

z

U)

J

O
N

r)

t-t
c'l

I

€coz-
a.l >.a.l (!

v>

=,;O -OruEx,

=_<

C.l
!

o,

z

<t
@

c\

r- s

6
ol

.L

-c-
d<
O. -l
!r)(, O\

V1=

i\ \Ofi 
- 

,^,x
o.{=

3

r
N

oor-

z
@ N

s
rc

r)

r-

N

$
t-.

I

d)
lr

*
@ a

O
A

c.

vc\

@
@ z

@
t--

c*
r-. [n

z
v

r)

cr
c.l

c-

t--

z

U

qJ

O

-
:c 't' T J

.D
.E
J

I

z z.

6o

I

z oz

o
J

v) u) v)

()

F
();F

OJ
,X

e
a

tt)

>.

(.,

l+

F



0)

o

()

o

v)

>'

q

s
cr.l

r<t

(/

tl

q)

I

C)

7
q

o

o

r)

o>>c
?. ?.
= .-
! !n

c.)

q,)

€

d.

o

F

g
0)

U

0

9

CJ

F

()

-
(J

0.)

qJ

3

OJ

,F

E
o

q.)

O

U)

q.)

oo

bo

bo

a
c)

o

o
a
o

[)
@;

i-j F1

0)

q

c)
q
I

c)

0)

a
o

Oh

tt) -=

a

o
(t)
c-
q

q)
I_

q

6

ccd

oo
?-^

HO

o

'
U

6

a)

4)

()

Q

c/)

bo .:i -9

} E"F-
-ob(
qJ f 

=F ry
€E-ctr ! ,.
€.v!
PqPF= E.s€ i
r(!\

b".rd
:;E-^a'.o=
=(s!a"..Jr]5>
32*-=:tF;
>.! -

.-E-

60t
z tr\a

O

6)
(.)

d,

o

-
c.)

X
q)

F

o

()

c)

O

o
0)

a

q)

a

O

Q?
OY

:c)

0
I

,!J

@

-
(t)

.ii r-
99-
>-' X O,-v:-
>=>,
trr 

=2 t2
C >rtr.i-l d
u?soSaJ
F!r
o-Cr>x

r-

q)

E

.l

E
-T'

\c
o\

x

.!

E
a,

E

r

u
tr

.V

z

@

E
-r

t

F

E
Ua

J

E E

a .r

F-

N

U)

I
U)

r-

J

N

=@
aa-

C.l
@

>\

Oa

N

-
q)6

o.>

Qq)

X\.)
=trr

Zu

a(/)

r-

-;
-u
N

)@

uar

ro'

T

)\x
c

z

.ii rr

>.hYY@l-36
ZE

tr-.!.v

6'

f=

t--

q)

xa
3

fi

E

$

t-

J

E

u')

ul
U)

E
r-

a
-g

(t)
x

ri

bJ)

.:: G

U)

J

-,

a

q-

u

u-

z

v)
L

.;

6l
i

O

1-

()
t

z
J

F

a

T

6

e

.j

t--
C'l

0.)

=qcqJ
V.)3
tror

>z
aJ

.aJ

ta

ui
.-i

Dz
?rg
.-: >

T

z
u.lz
.-:

U

uD=
-()s!
-->:r 'c:,r

f

a

q)

(a

O

x
q)

F

O
U

>
J

U

E
.c

?

>'
0

IJ.
q,)

q)

(--

t--

\Or
O. cN

-ri\O-

t\o

l) (./)

a{-

2
c\
a{

s

@
N

tr-
c!

f-

z

r--

cz

00
$
@ ll

N

t...

-
Ir-

$
- c--

oocez
= 

r--z$a{rar a.l

.: (}\
x\c
K€

I

z

z
r<r

c-
a

c.i
r--

r
Gl

a! r-

rl'

@

0)

@

co

(n
r-

U
-
'1. +

,.)-
J

r c

z z
-v

a ;< (t a F

J

J

a

(J

O

r')

F



Limit of Study Area

Oklohomo

Arkonsos

I
{

Figure 1: Location of all the knowtt

approxirnate).

roost sites for SEM and BEB in east Texas (note: Roost 23 is
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Figure 2: Distribution of SEM by county'
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Figure 3: Distribution of BEB by county'


