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ABSTRACT
The following members of the family Molossidae 

(Chiroptera), Eutnops perotis californicus. Eumops under- 
woodi sonoriensis. Tadarida molossa, Tadarida femorosacca. 
and Tadarida brasiliensis mexicana were studied during the 
spring and summer of 1961 to determine comparative beha
vior.

Evidence obtained during this study indicates two 
periods of activity during the night at watering places for 
all five species studied.

Analysis of the records of ten year banding activi
ties of Tadarida brasiliensis indicates seasonal fluctua
tion of this migratory species.

The possibility of Eumops underwood! and Eumops 
perotis being allopatric species is discussed.
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INTRODUCTION
Arizona has a great diversity of ecological niches 

and the concurrent occupation of these niches by many dif
ferent species. Among the bats, for example, the family 
Molossidae is represented in Arizona by five different spe
cies, one of which is found in no other state in the United 
States. The five members of the family Molossidae in Arizona 
are Sumops perotis californicus (Merriam), Eumops underwood! 
sonoriensis Benson, Tadarida molossa (Pallas), Tadarida femo- 
rosacca (Merriam) and Tadarida brasiliensis mexicana (Saus- 
sure). All occur throughout the state, probably with the 
exception of Eumops underwoodi whose distribution, in so far 
as now known, is restricted to the south-central portion of 
the state in and near to the Baboquivari Mountains.

This thesis is based upon a study of some of the 
differences in the behavior and ecology of the bats in this 
family that occur in Arizona. Because of several limiting 
factors, not the least of which was available time, this 
study is in no way complete. Further, because of the dif
ferent habits and preferences of these species more infor
mation was obtained about some than others. For example, 
Eumops underwoodi. Tadarida molossa. and Tadarida femoro- 
sacca were not observed in their roosts, because no roosting 
sites were found, thus restricting observations of these
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bats to behavior at watering places, and the determination 
of their food habits

The study of behavior in natural mammalian popula
tions has been neglected perhaps more than any other phase 
or area of natural history, mainly because of the nocturnal 
habits of most mammals, and the lack of technique to enable 
us to observe them in the dark.

The bats as a group are a particularly difficult 
group to observe, because added to the above factors they 
are extremely mobile animals. Thus it is not surprising 
that with few exceptions the published accounts of Chirop- 
teran behavior are restricted to small notes reporting scat
tered observations, and almost no attempt has been made to 
compare behavior between species or groups.
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MATERIALS AND METHODS
The bats captured in this study were for the most 

part caught in Japanese "mist" nets. These nets are made of 
a thin black nylon thread woven into squares three-quarters 
of an inch on a side. The nets are approximately thirty 
feet long and six feet wide. The usual procedure is to set 
the net over a stream or waterhole at a right angle to the 
clearest flight approach in such a way that the bottom is 
about an inch below the surface of the water. There are 
several thick threads running through the net horizontally 
and the ends of these threads are used to tie the nets to 
the poles on either side of the stream. The ideal method 
of setting up the net is to have the horizontal threads 
stretched tightly across the water, with the netting between 
the threads loose so that it billows like a sail. This will 
form a pocket that will hold the bat fast when he becomes en
tangled in the net as he comes flying in to drink.

When bats were taken in caves or mine tunnels they 
were captured by the use of hand nets, and in instances when 
they were unobtainable by this method they were shot with 
.22 caliber or .410 gauge dust shot.
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BEHAVIOR AT WATERING PLACES 
Eumops perotis, Greater Mastiff bat

During the dry season Sabino Creek, in upper Sabino 
Canyon, approximately 15 miles northeast of Tucson, Pima 
County, consists of a series of isolated pools of various 
lengths, widths and depths. One of these, at an elevation 
of approximately 2500 feet, is situated in the bottom of the 
canyon, just parallel to the end of the road. When first 
netted on 31 May 1961 this pool was approximately 20 yards 
long, five yards wide, about two feet deep, and had a long 
unobstructed approach at each end.

The first Eumops perotis was caught at 9s30 PM and 
five additional specimens were taken, one at each of the fol
lowing times: 10:10, 10:15, 10:30, 10:45, and 11:00 PM.
None were taken after 11:00 PM. Other species caught during 
the night were: Tadarida molossa, Tadarida femorosacca,
Tadarida brasiliensis and Choeronvcteris mexicana.

Eumops perotis has the habit of emitting loud 
"cheeps" as they fly (Cockrum I960). This cheeping is so 
loud that they could easily be heard as they flew up and down 
the canyon. As these bats came in to drink at this pool the 
frequency of these sonic calls increased, apparently in pro
portion to their height above the surface of the ground. 
Before coming down low enough to drink, and thus becoming
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6
entangled in the net, Eumops almost always made four or five 
passes over the water. This was done at a very high rate of 
speed, and the sound of their beating wings,, was very loud. 
Eumops hit the net at a very high speed, actually drawing 
the net out about three or four feet upon impact. When they 
hit the net they immediately emitted a rapid concatenation 
of sharp piercing screams. After these initial outbursts 
the animals became quiet, and did not struggle in the net.
When handled in the net, these bats screamed and struggled, 
and were very pugnacious. In attempting to bite they opened 
their mouth so wide that the angle between the maxilla and 
mandible was almost 180°. All of the Eumops collected on 
this date were immediately killed to prevent further diges
tion of the contents of their stomachs. Several times during 
the night when a flashlight was lighted, Eumops would fly 
quite low apparently to investigate. The presence of a 
light did not seem to discourage them from approaching the 
pool.

On 2 June 1961 the same pool was visited. At this 
date the water level was six inches lower than on 31 May 1961. 
The first Eumops was captured at 9:15 PM, and the second and 
last for the night was captured at 10:10 FM. Both were adult 
males. In both the gular gland was enlarged, and its charac
teristic heavy, musky odor was very evident. Both bats were 
banded and released. Upon release the first one was launched 
with a toss in the air of about ten feet, and he fell to the



ground. Experiments made at the time revealed that, in order 
for these bats to take flight, they had to be thrown about 20 
or 25 feet into the air.

Other species taken this night were Pipistrellus hes- 
perus (2), Eptesicus fuscus (5)» Tadarida femorosacca (1), 
and Tadarida brasiliensis (3).

On 4 June 1961 three males were taken at this pool.
In each the gular gland was evident. The times of capture, 
were: 9:05 and 10:08 PM and 2:30 AM. All were banded and
immediately released. This was the last time Eumops perotis 
were taken over this pond although attempts were made on 
three more occasions. Other, smaller, species continued to 
be taken.

Throughout the period of 31 May to 4 June 1961 no 
rain had fallen, and the pool had gradually decreased in size. 
After this date Eumops could be heard flying up and down the 
canyon but they were not drinking here. Most of the re
maining pools were as small as or smaller than the one being 
netted. Apparently these bats require a fairly large expanse 
of open water in order to accomplish their drinking. At this 
time Eumops must have been drinking at some of the large 
water tanks that are situated among the foothills of the 
Santa Catalina Mountains. In several places there are some 
large tanks that never go dry.

The, drying up of the pools in Sabino Canyon may put 
some stress on the females since at this time of the year
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a
almost all were gravid and the added distance to water may- 
have been a hardship. However, these bats are extremely 
strong flyers and probably fly great distances during a 
nightis feeding.

Eumops underwoodi sonoriensis. Underwood’s Mastiff bat
On 12 June 1961 a mist-net was set over a tank in 

Los Encinos Wash (T21S, R7E), 3500 feet, Pima Co., Arizona. 
This cattle tank captures runoff water that flows down the 
arroyo during the rainy season and probably never goes dry. 
The tank runs north to south and is approximately 30 yards 
long, 15 or 20 yards wide and 20 to 30 feet deep at the north 
end. The water was very muddy and the surrounding soil was 
quite dusty. The vegetation of the area is mainly mesquite, 
widely separated sahuaro cactus, some ocotillo and agave, 
and oak down in the arroyo.

At approximately 6:00 PM a net was set over the 
southern end of the tank. The first Eumops underwoodi 
caught was at 10:55 (male). Others were taken at: 11:15 PM
(2 males), 11:45 PM (3 females), 12:00 midnight (1 female), 
and 4:20 AM (1 female).

Eumops underwoodi, like Eumops perotis usually make 
four or five passes over the water before coming low enough 
to become entangled in the net. When entangled and then 
handled they did not seem nearly so pugnacious as Eumops 
perotis. When they fell into the water they were excellent
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swimmers.

Eumops underwood! has been reported from three addi
tional localities in Arizona. Constantine (1961) caught 
one gravid female on 18 May 1959, and on 22 May 1959 caught 
one adult male and one more gravid female. All of these 
animals were taken between 9:30 PM and midnight in a mist- 
net over a stock tank three miles WNW of Buenos Aires,
2750 feet, Pima County.

Cockrum and Gardner (I960) and Baker (1956) report 
taking Eumops underwoodi in May and July at Garcia’s Re
press©, two miles east of Sasabe, in Pima County, Arizona. 
Seven of the bats were taken between 8:45 and midnight.
One was taken between midnight and 3:30 AM. Between 3:30 AM 
and 5:00 AM three additional Eumops underwoodi were taken. 
One of the Eumops underwoodi females was gravid and the 
others were lactating. This was on the night of 16 July 
1958.

Hoffmeister (1959) caught two adult males ’’one be
fore midnight, one after” 11^ miles east and one mile north 
of Topawa, Pima County, Arizona, along the western base of 
the Baboquiviri Mountains in July 1957.

Tadarida brasiliensis mexicana. Brazilian Free-tailed bat
During May, June and July of I96I, 12 Tadarida bra

siliensis were netted in Sabino Canyon. All were males. 
Since 1958,32 individuals have been taken by mist-netting



in this canyon and with the exception of one, all were males. 
This preponderance of males in the canyon would seem to in
dicate that no maternity colonies are located in the area. 
This is in contrast to the results obtained by mist-netting 
in Sonora where the sex found in greater numbers is female 
almost to the exclusion of males. This northern Sonora area 
has a great number of natural caves, and the Mexicans have 
told me of many caves in the area where guano is mined.
Thus these large aggregations of bats are probably maternity 
colonies.

When Tadarida brasiliensis hit the mist-net it usual
ly, but not always, squeaks. When these bats were handled in 
the net they exhibited typical behavior in that they 
attempted to bite.

Tadarida molossa, Big Free-tailed bat
Nine specimens of this bat were taken by mist-netting 

in Sabino Canyon. These bats are similar to Eumops under- 
woodi and Eumops perotis in that they make several passes 
over the water hole before becoming entangled in the net. 
Their wing beats are quite loud and they can be easily 
heard flying back and forth. Tadarida molossa does not emit 
any audible call while flying. Rather, it is silent like 
Tadarida brasiliensis and Tadarida femorosacca.

When T. molossa become entangled in the net they 
let out a series of "cheeps* and then become silent. When
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11
handled in the net they struggled and emitted a series of 
loud "cheeps". This outburst invariably attracted other 
members of the same species. On 8 June, while mist-netting 
at Sabino Canyon, three T. molossa were taken in the net. 
While attempting to extricate them they began squeaking. 
Other members of the species were attracted, and they 
actually seemed to be hovering above my head, and behind 
me, making a great deal of noise. Other investigators 
(Constantine 1961) have noticed this same type of behavior 
and have used it to advantage by placing the captured bats 
in a cage, and putting the cage close to the net, thus enti
cing the other T. molossa to come in to investigate and thus 
become entangled themselves.

On 14 June 1961, while mist-netting in Sabino Canyon 
with Bill Kusgrove, we caught three female T. molossa. The 
behavior that two of these bats exhibited is worth mention
ing. • These bats seemed to hit the water and become grounded 
long before they hit the net, and when captured they did not 
seem to be ill in any way. This pond in the bottom of the 
creek was not really ideal for one of these strong flying 
bats to drink from because it was about 30 feet long, but 
at the opposite end from the most unobstructed approach was 
a huge boulder approximately 20 feet high. Could it have 
been that these bats, while worrying about pulling up before 
hitting the boulder, misjudged the surface of the water?

Of the nine individuals taken in Sabino Canyon,
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eight were females. Since, according to Borell (1939), 
females of this species separate from the males into mater
nity colonies, this might indicate that there was a mater
nity colony in the proximity of Sabino Canyon. Attempts 
were made to locate colonies of this bat in the surrounding 
area, but the numerous favorable places for roosts made the 
probability of stumbling across one very unlikely, and none 
were found.

At the Southwestern Research Station in the Chiri- 
cahua Mountains, mist-netting was carried on extensively 
from May, 1955, until June, 195#. A total of 9# T. molossa 
were taken during this period. Of these, only seven were 
males. The vast majority of the bats were caught in June 
and July with a few being taken in May and September.

Tadarida molossa is probably the least numerous 
and certainly is the least known member of the genus in Ari
zona.

Tadarida femorosacca. Pocketed Free-tailed bat
During May and June, 1961, 21 Tadarida femorosacca 

were taken by mist-netting. Twelve males were taken at 
Sabino Canyon during six nights of mist-netting. Nine were 
taken over an irrigation ditch, 14 miles northwest of Tucson. 
Eight of these were females and one was a male. Except for 
time of flight, which will be discussed later, the behavior 
of these bats as they fly in to drink is indistinguishable



from that of Tadarida brasiliensis



BEHAVIOR AT ROOSTING SITES
Eumops perotis. Greater Mastiff bat

There are only two known Eumops perotis roosts in 
Arizona. One is located one quarter of a mile north of the 
Eagle Creek pump station, ten miles WSW of Morenci, Greenlee 
County, Arizona. The other roost is in Mohave County, 15 
miles west and five miles south of Kingman at a place called 
Secret Pass.

The roost at Eagle Creek was visited on 25 and 26 
July 1961, when observations were made throughout each night. 
This colony of Eumops is situated in a crevice in a shallow 
cave or grotto that is about 20 feet deep, 30 feet wide and 
40 to 50 feet high. The crevice runs vertically down the 
face of the cliff and then horizontally across the top of 
the grotto, and is almost closed at its narrowest point, 
and it is about five or six inches wide at its widest point. 
The cliffs bordering the canyon are 200 to 300ifeet high, 
and are composed of a coarse conglomerate material.

That this crevice has been occupied by Eumops for 
quite a long time is indicated by the stains from urine and 
feces on the wall of the grotto. E. Lendell Cockrum visited 
this colony in 1959, and killed one adult male Eumops on 
IS August 1959 (Cockrum I960). At that time it appeared 
that only one bat resided in this roost.

14
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On 25 July the following behavioral observations 

were recorded.
About 6:30 PM some smoke from a campfire drifted up 

into the crevice, and the bats began squeaking. The bats 
continued to squeak almost continuously for about an hour 
until 7130 PM when they became quiet. They remained quiet 
until 7:45 PM, then began moving about in the crevice and 
squeaking a little. At this time it was not yet dark.

At 7:55 PM the bats began to take flight. At this 
time there was almost complete darkness. They were leaving 
the crevice about 30 seconds to one minute apart. Vision 
was difficult but at least one was observed to drop about 
half way from the crevice to the ground, a distance of about 
25 feet, before beginning its horizontal flight. About six 
bats seemed to have flown. After a slight delay another 
Eumops flew at 7:59 PM. This one cheeped slowly and compa
ratively softly for about ten seconds and then chattered 
loudly and strongly as it took flight. Another bat flew 
at 8:00 PM and this was the last of the flights for a while.

Even after these flights some bats remained in the 
crevice. These could be heard squeaking loudly between 
8:05 and 8:15. During this time one bat started making a 
very hoarse, raucous, almost croaking sound but then appeared 
to make the "normal" noise again. During this time another 
Eumops flew in and out of the crevice several times.
Around 9:50 the moon came out. It was very cloudy and windy.
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At 10:15 another Eumops flew out. By this time the 

clouds were scattered and the moonlight was extremely 
bright. Rain began to fall gently at 10:50 and it sprinkled 
intermittently throughout the night.

During the night it seemed as though there was not 
one time when the crevice was completely emptied of the bats.

At 4:00 AM Eumops started coming back almost one 
after another. They followed one another in so closely 
that it was impossible to count them. At 4:15 AM they 
seemed to have all returned. But one straggler came in at 
4:25 AM, took three passes at the crevice and hung up. The 
last straggler came in at 4:39 AM.

About 1:00 PM the next afternoon a shot from a shot
gun was fired into the widest part of the crevice and imme
diately two Eumops tumbled out. One was an adult female 
that was lactating and measured total length 175 mm., length 
of tail 64 mm., length of hind foot IS mm., length of ear 43 
mm., and the forearm 75 mm. The other was a juvenile male 
and measured total length 155 mm., length of tail 55 mm., 
length of hind foot 20 mm., length of ear 35 mm., and fore
arm 70 mm.'

The night of the 26th was again spent in the grotto. 
The bats began to fly at 8:00 PM and the flight from the cre
vice was much the same as the night before. At 9:00 PM 
there was activity in the crevice and the bats were flying 
in and out. A Eumops flew in and out of the grotto about
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six or seven times at 9?30 PM. It seemed to have trouble 
hanging up. Could this have been a juvenile? At 10:45 PM 
another bat came back in and hung up.

An attempt was made to look up into the crevice with 
binoculars while shining a.flashlight into it. Three or 
four bats could be seen crawling about, but to determine if 
they were juveniles or adults was impossible. While obser
ving the crevice a small bat flew out. It may be possible 
that this crevice is used by another species as a night 
roost.

At 10:05 PM another Eumops was observed taking 
flight. The Eumops began returning only seconds apart at 
4:30 AM and by 4:57 AM all had returned.

Based on these observations it is estimated that at 
least 15 or 20 Eumops roost in this crevice.

In a shallow cave about three miles south of this 
colony Cockrum (I960) found part of a Eumops skull in Novem
ber 1954. On 26 July 1961 this cave had the characteristic 
stains of urine and feces around several cracks in the 
ceiling and quite a bit of guano on the floor beneath the 
crevices, but no bats were heard and none fell out after 
firing a shotgun into the crevices.

The Eumops roost in Secret Pass, 15 miles west, five 
miles south of Kingman was visited on 10 August 1961. This 
colony was first found by Bill Musgrove and John Coppa on 
16 August 1959 (Cockrum I960).



The crevice in which the bats are found runs along 
the top of a cave and up the side of a cliff for some ten 
feet. The cave is about 65 feet high and the floor of the 
cave is 40 feet above the-base of the cliff. The cliff is 
300 to 350 feet high and is composed of a conglomerate type 
formation. The opening of the cave faces north, and during 
the winter months there is no exposure to sunlight.

The cliff faces a broad, flat valley to the north 
where the dominant vegetation is creosote bush, and yucca, 
and ground cover is sparse. Along the bottom of the cliff 
are some juniper, catclaw and crucifixion thorn bush. To 
the east, about 30 yards from the Eumops colony there is a 
small spring. At the bottom of the cliff there is a lot of 
guano and some fragments of Eumops skeletons.

White throated swifts (Aeronautes saxatalis) occupy 
the same crevice but don’t seem to be in direct contact 
with the bats; rather, they occupy the back half of the cre
vice. Using binoculars the swifts were visible but the bats 
were not. After climbing up to the entrance of the cave at 
4:15 PM the bats began chattering, but grew quiet after 15 
minutes.

At 5:55 PM the bats again started to make some 
noise, and from 6:45 to 7:15 the noise was continuous. At 
7:37 I could hear them moving about in the crevice. Acti
vity by the Eumops increased between 7:48 and 7:5# when a
lot of feces and drops of urine fell down
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Flight began at 8:00 PM with the majority of.bats 

leaving in a- period of about three minutes. A few bats, 
apparently from the back part of the crevice, continued to 
leave until about 8:10 PM. At this time there were still 
some bats left in the crevice.

When the Eumops began their flight it was still 
light enough to read a watch without artificial light.
Flight was initiated in two different ways. Most bats 
dropped out of the crevice with their wings fully out
stretched and motionless. After falling slowly eight or ten 
feet they began to beat their wings and initiated horizontal 
flight. Others dropped out of the crevice with their wings 
folded against the body and then instantaneously opened 
their wings and pulled up out of their dive. One dropped 
out of the crevice with its wings folded tightly against 
its body, and fell past me, chattering very loudly. It fell 
a distance of about 80 feet before pulling out of the dive.

At 8:11 PM one Eumops returned to the crevice. Be
tween 8:15 PM and 8:25 PM eight more Eumops took flight.
They left at almost one minute intervals. At 8:25 PM one 
could be heard cheeping a characteristic call used just be
fore they turn loose to fly. This call is comparatively 
soft and has a longer interval between the cheeps. The bat 
flew and almost immediately another followed it.

The following entries appear in my field notes:
8:50 PM - The bats have been very quiet for the past
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ten minutes with no sounds at all. Two bats came back in and 
took off again.

9:00 PM - I can hear a bat in the crevice. Some 
bats seem to be coming back in. They are making a few 
passes at the crevice. Some are leaving (again?).

9:30 PM - Two Burnous just came in and hung up.
9:35 PM - Another just came in and hung up.
9:38 PM - Two of the Eumops just left the crevice.
9:53 PM - There is a lot of activity going on. The 

bats are coming in and hanging up and a lot of them are 
taking flight again.

10:25 PM - The activity around this roost seems to 
be almost continuous, perhaps a little more now than usual.

1:00 AM - Still activity, bats flying in, etc.
2:25 AM - Bats making lots of noise. They are 

leaving and returning and flying all around the roost.
It appears that this colony of Burnous has from 60 

to 100 members.

Tadarida brasiliensis.
From 21 June to 26 June 1961 I was a member of a 

group organized by E. Lendell Cockrum, that visited a large 
Tadarida brasiliensis maternity colony in eastern Arizona, 
approximately 15 miles WSW of Clifton, Greenlee County, Ari
zona. •

This maternity colony is a wind cave in a sheer



cliff made of a coarse conglomerate material. The cave en
trance in the wall of a canyon is 65 feet high and 24 feet 
wide. The entrance goes back about 30 feet, and then opens 
into a large circular room about 100 feet high.

The population of bats in this cave is extremely 
large. Cockrum (personal communication) has estimated the 
population level to be 15 to 20 million. The roof of the 
cave was completely covered with bats, and they came down so 
low on the walls that they almost touched the ground. There 
was constant activity in the cave, the bats flying in large 
numbers continuously in a counter-clockwise direction. At 
first glance it appears that the same bats are flying con
stantly. However, after watching a little more closely it 
seems quite likely that one bat will fly around once or 
twice and then hang up, with another bat taking its place.

On 21 June the evening was very sunny and bright 
with no clouds. The flight began well before sunset at 
6:45 PM. A few minutes before this several bats seemed to 
detach themselves from the main group and began to mill 
about the entrance. They would make short forays out into 
the most forward part of the entrance and then return.
After several hundred more bats joined in the milling about, 
the flight started and the bats left in a steady stream.

The flight went straight out and away from the en
trance and then split up into two ribbon-like masses, each 
containing thousands of individuals, one going down stream
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and the other going up stream. None of the bats started to 
feed; all appeared to be headed toward distant feeding 
areas.

There "seemed to be two distinct flights on the night 
of 21 June. The first flight started at 6:45 PM and lasted 
for about five minutes. The second flight began at 7:30 PM 
and continued without interruption for about 45 minutes.

A clue to the mechanism triggering the time of 
flight was obtained on the next night. The day had been 
very dark and cloudy and the first flight began 30 minutes 
earlier than the one on the day before. It started at 
6:15 PM and lasted for about 15 minutes. The second flight 
began at 7:20 PM. It appears, then, that light intensity 
may trigger the time of flight.

Predators feed on these bats as they leave the cave 
for their evening flight. A number of hawks gather in the 
area about a half hour before the flight and then strike 
into the flight as it begins.

Mortality, especially among the new-born is quite 
high in the colony. Adult and larvae dermestid beetles 
were extremely numerous on the floor of the cave and if 
a bat fell to the ground the beetles would completely cover 
it within minutes, and were so voracious that nothing but a 
skeleton remained after less than an hour.

In the summer of 1959 an attempt was made to place 
a trap in the entrance of the cave. As part of this
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operation a wooden beam, four inches by four inches was 
placed across the entrance about four feet below the ceiling. 
When this was first put into place great numbers of bats 
leaving the cave on their evening flight smashed into it 
and fell to the ground. In 1961, however, when the bats 
came out, very few, if any, hit the beam. Rather, they 
went over or under it.

These observations indicate that Tadarida either do 
not use their echo-locating mechanism while leaving the 
cave, or that because of such large numbers the mechanism 
is not operative. The dodging of the beam after it has been 
there for a while seems to indicate that the bats become 
conditioned to its presence and avoid it from habit. Ex
periments with other species bear out the hypothesis that 
sometimes bats fly entirely by habit, and do not use their 
echo-location in a familiar situation (Griffin 1956)•

On 23 June a trap was pulled up into the path of the 
evening flight and several thousand bats were captured and 
banded. The night of 24 June was spent in the same manner. 
During that day Bill Musgrove and I went exploring upstream 
from the cave. While investigating a small cave we found 
at least 100 Tadarida and over half of them were banded, 
perhaps indicating that because of this disturbance Tadarida 
were leaving the main cave.

On 26 July 1961, there were more bats than were pre
sent the previous month. The ceiling was so filled that



some were hanging in the light. The young ranged from newly 
born to sub-adults able to fly, probably about six weeks old. 
The dermestid beetles were just as abundant as before. On 
this visit two turkey vultures flew out of the cave. Ap
parently they had been feeding on the dead or dying bats on 
the floor of the cave.

Cueva del Tigre, 15 miles southeast of Garbo, Sonora, 
Mexico, was visited on 19 and 20 August 1961. This cave is 
utilized by Tadarida as a maternity colony during the summer 
months when the population numbers in the millions. The 
population decreases to a few thousand in December.

Upon arriving at 7:00 PM on 19 August the evening 
flight was already in progress. It lasted for about another 
five minutes with only-a few individuals leaving occasionally 
after that time.

At 10:00 PM that evening H. Mitchell and I went down 
into the cave. The ammonia concentration was so high that 
it would have been impossible to enter the cave without a 
gas-mask and down in the cave where the bats were hanging, 
the temperature (32.2° C.) and the relative humidity (85.5%) 
were so high that working conditions were extremely uncom
fortable. We stayed down in the cave for only 20 minutes 
and during this time we experienced severe dyspnea, weakness 
and a loss of orientation. These conditions were probably 
produced by a high concentration of CO2 and relatively low 
concentration of O2 (Mitchell, MS). After coming out of
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the cave we.both had severe headaches.

A large number of bats were still hanging in the 
cave and they were very active.

The bats began to return at 4:00 AM on the morning 
of the 20th and the beating of their wings made so much noise 
that several members of our party were awakened. They came 
back at an extremely high altitude, estimated to be 1000 
feet or more above the surrounding terrain. Observations 
made with binoculars revealed that the bats were returning 
south by southeast in a long, thin, almost continuous rib
bon. Further, they did not decrease altitude until they 
were almost directly over the entrance to the cave. There 
they circled once or twice, and then began a zig zag descent 
almost straight down. A few individuals would descend about 
half way down and then climb back up and start again. A 
possible explanation for this behavior might be that they 
had lost the opening of the cave and started all over again. 
The bats returned in diminishing numbers until 8:00 AM when 
all but an occasional one had returned.

Cueva del Tigre was revisited on 24 November 1961.
At this time the ammonia level was down enough that any place 
within the cave could be entered without discomfort. At 
5:30 PM, although the evening flight had not occurred, only 
2000 or 3000 bats were present. The usual evening flight did 
not occur. Only a few bats flew in and out of the entrance, 
and the majority if not all of these were Macrotus californi-
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cus. At 10:30 PM there were just as many Tadarida hanging 
in the cave as there were in the afternoon. They were very 
active, the temperature was 28° C., and it appeared that 
few, if any, of these bats were going out to feed. How they 
can remain so active in such a high temperature without 
feeding is a question that deserves further investigation.
An examination of bats sacrificed for another purpose re
vealed that they had thick layers of stored fat. Perhaps 
this large amount of reserve fat makes feeding unnecessary.

On 20 December 1961, the population had increased 
to about. $000 individuals. While the ammonia concentration 
was not high, the COg concentration was high enough to give 
an uncomfortable feeling to human observers. At 8:00 PM 
all the bats were hanging up but were very active. At 9:30 
AM the next morning no more Tadarida were present than dur
ing the preceding ; evening. This reinforces that postula
tion that during the winter season these bats do not leave 
the cave to feed.

On 30 August 1961 a cave on Janitzio Island in the 
middle of Lake Patzcuaro, Michoacan, Mexico, was visited. 
Approximately $0,000 Tadarida were present. The Tarascan 
Indians on this island told us that the bats were resident 
throughout the year, and that the population level does not 
fluctuate. The economy of the Indian population on this is
land depends to some extent on the sale of guano. These In
dians believe bats are old rats that have grown wings. Of



a sample of nine bats, eight were males and one was a female. 
Although the sample size was too small for certainty, perhaps 
this is a bachelor colony of non-migratory males. The 
evening flight began at 7:00 PM. In the cave these bats 
flew around in. a counterclockwise direction at a high rate 
of speed with their beating wings making a roar, but when 
a flashlight was turned on, they all ceased flying and hung 
up.

On 8 September.1961 a cave two miles west of Mayto- 
rena, Sonora, Mexico, was visited. This cave, opening to 
the west, was about 40 feet deep, 25 feet wide and 30 feet 
high. Although there was quite a bit of guano on the floor 
and guano has been mined out of this cave in past years no 
bats were present at this time.

This cave has been visited twice. In April no bats 
were found and in July only eight or ten were present (Gard
ner MS). Local Mexican guides stated that the bats would 
be there later in the fall and were not there at that time 
because the weather was too hot. It is possible that this 
cave is utilized only by migrating bats on their way south 
in the fall or north in the spring.

The guides also told of a cave, accessible only by 
riding horseback further up in the mountains, that was very 
large and putatively had a large population.
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DIFFERENCES IN- TIME OF ACTIVITY
The "flight times" recorded in figures 1 through 5 

record the times that bats became captive in mist-nets over 
water.

The only records shown were obtained on nights when 
mist-netting was carried on continuously from sunset until 
sunrise, thus permitting equal opportunity of capture for 
each period. While this removed some of the bias of using 
results from netting only during the early evening, some 
bias did result from decreased observer acuity toward sun
rise.

A glance at the five graphs, one for each species, 
reveals a gross similarity in the period of greatest acti
vity. Namely, it is to the left, and then tapers off to 
almost zero in the center and this is followed by a slight 
rise at the right end of the graph. A closer inspection re
veals that the times of peaks in activity vary considerably 
with the species concerned. Tadarida brasiliensis. for exam
ple, are first caught in the net less than an hour after 
sunset, reach a peak at two hours after sunset, and then ta
per off until, at four hours after sunset, there is little 
activity. This period of relative inactivity continues 
until about an hour before sunrise when activity again in
creases, continuing until after sunrise. This activity of
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Tadarida brasiliensis around watering places fits what is 
known about their times of the evening flights and the re
turn flights. The evening flight begins 45 to 75 minutes 
before sunset, and the return flight lasts until as late as 
two hours after sunrise.

In resume then, Tadarida brasiliensis begin taking 
water one hour after sunset, reaching a peak during the 
second hour after sunset. This drinking activity diminishes 
until, at three hours after sunset there is little drinking.
This period lasts for four or five hours, during which these 
bats probably feed or hang in night roosts.

The graph showing the activity of Tadarida femoro- 
sacca at water holes throughout the night indicates that the 
peak of activity for this species is four hours after sunset 
and that this peak is reached more gradually than in Tada
rida brasiliensis. The slope of the graph then tapers off 
gradually until from six to nine hours after sunset, little 
watering activity occurs. Tadarida femorosacca emerge from 
the day roost much later probably and return much earlier 
than do Tadarida brasiliensis (Cockrum 1956 and Gould 1961). 
Tadarida femorosacca never leave the roost until after sun
set.

In Tadarida molossa the peak of watering activity 
is reached three hours after sunset, and there is more acti
vity between the fourth and the eighth hour after sunset 
than in other Tadarida. Since only nine were taken this may not
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be entirely representative. However, the general pattern 
compares favorably with those of other members of the family.

Eumops perotis takes flight about 30 minutes after 
sunset and was first captured over water holes two and a 
half to three hours after sunset. Apparently some hours are 
spent in feeding before they come in to water, and after 
watering, drinking activity ceases until two and a half to 
three hours before sunrise which is about a half hour be
fore they return to the day roost.

Eumops underwood! appears over waterholes later 
than do other Molossids studied. They first appear about 
four hours after sunset and reach a peak of watering acti
vity five hours after sunset. They then cease watering un
til about one hour before sunrise, probably to get a last 
drink before returning to a day roost.
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Figure 1. Times of capture of Tadarida brasiliensia
over water holes throughout the night, n = 22.
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Figure 2. Times of capture of Tadarida femorosacca 
throughout the night. n = 21.
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Figure 3. Times of capture of Tadarida molossa
over waterholes throughout the night. n*-= 9
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Figure 4. Times of capture of Eumops perotis 
over waterholes throughout the night. n = 11.
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Figure 5• Times of capture of Eumops underwood!
over waterholes throughout the night. n = 8
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SEXUAL DIFFERENCES IN BEHAVIOR
Tadarida brasiliensis have been banded by Cockrum 

and his students for the past ten years. Records of these 
banding activities were tabulated to secure data concerning 
sexual differences in behavior. Figures 6, 7 and 8 record 
observations and banding done at water holes, in transient 
colonies and in small maternity colonies. The bats that 
were banded in maternity colonies (Eagle Creek and Cueva del 
Tigre) were not incorporated.

A total of 6905 (figure 6) Tadarida brasiliensis 
which were captured and banded in other than large maternity 
colonies show a sex ratio of 57% females and 43% males. Of 
these, 5710 were taken from roosts. Among these the sex 
ratio is 6l% females to 39% males (figure 7). The remaining 
1195 were taken in mist-nets over various water holes 
throughout the state. In these the sex ratio was 34% fe
males and 66% males (figure 7), a reversal of the ratio 
found among roosting bats. This reversal of sex ratios in
dicates that the females, even when not in maternity colo
nies, have a stronger drive to congregate in day roosts than 
do the males. The increase of males over females taken in 
mist-nets probably results from males roosting singly or in 
small numbers in rock crevices in the vicinity of the many 
watering places while females congregate in only a few roosts.
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This presumed innate drive of the females to clump 

together serves to help maintain a more constant, and war
mer, ambient temperature; an advantageous condition during 
the gestation period and during the early life of the 
young. The disadvantages of the resultant extremely large 
populations, often numbering in the millions, appear to me 
to counteract the advantages attained. Certainly disadvan
tageous are the high levels of ammonia found associated 
with high populations in certain caves; the possibility 
of increased parasitism when millions of individuals are 
packed closely together (paradoxically Ross (1961) found 
that there is relatively little parasitism in these bats); 
increased predation by hawks that actually seem to gather 
and await the evening flight; and the large number of der- 
mestid beetles which preclude the recovery by the adult fe
male of any young that drop off the walls.

Further, populations numbering in the tens of 
millions such as seasonally occurs at Eagle Creek, must 
disperse over a wide area in order to secure food. Es
pecially in seasons of low insect populations, the bats 
must leave the day roost well before sunset and often do 
not return until after sunrise, thus increasing exposure 
to diurnal predators, to say nothing of the energy expended 
in getting to and from feeding areas.

Figure 6 shows by sex and by month of capture the 
number of Tadarida brasiliensis taken in Arizona at other



than maternity colonies. It indicates that beginning in 
March populations increase in Arizona and remain at almost 
the same level until July when they appear to decrease mar
kedly. Populations are again high in August, and gradually 
decrease during September and October, with almost none pre
sent in November and December. Because of a number of fac
tors this figure is not a true representation of population 
levels. For example, the apparent drop in population during 
July results, not from an actual decrease in populations, 
but from inadequate sampling. July is the rainy season dur
ing which roads are bad and little or no field work is done 
and, since there are so many temporary water holes around, 
mist-netting is hardly worth attempting. Probably the num
ber of Tadarida brasiliensis in Arizona during July is not 
much different than that of June.

Further, not as much field work is done during the 
winter as in the spring and fall. Therefore, the ends of 
the curve in figure 6 are quite steep.

More males than females occur in November, December, 
January, February, March and April. Females are more common 
from May through October.

These data suggest that males arrive in Arizona in 
larger numbers earlier than do females, but that females, 
when they do arrive, outnumber the males. This is consis
tent with the concept that adult females require higher tem
peratures (for the development of embryos) than are required
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of the males.

At the Southwestern Research Station near Portal, 
Chiricahua Mountains, 5400 feet, Cochise County, Arizona, 
mist-nets were set over a swimming pool almost every night 
during 1955 through 1958. Figure 8 shows the distribution, 
by sex and month, of the average numbers of T. brasiliensis 
taken. Several differences between this figure and figure 
6 (which is based on data from the whole state) are evident. 
At the Southwestern Research Station the number of males 
doesn’t increase until May and yet in the state as a whole 
they arrive in large numbers during March and April. This 
difference probably results from the fact that the average 
elevation where mist-netting was carried on is lower, and 
therefore warmer than is the case at the Southwestern Re
search Station, and the bats do not move to the higher ele
vation until later in the season when it is warmer. The 
apparent drop in population of both sexes during July and 
August is again the result of the summer rains, with the re
sultant increased number of watering places and decreased 
efficiency of mist-nets. The preponderance of males taken 
at the Southwestern Research Station probably indicates that 
no maternity colonies are in the area.

Between 1955 and 1958 an abandoned tunnel in the 
Tucson Mountains southwest of Tucson, locally known as Bee
hive Mine, was visited a total of 63 times by various stu
dents at the University of Arizona. These trips were made



during each month of the year except March and December. In 
1955 the first visit, on 11 April, revealed that there were 
"1000" Tadarida brasiliensis. On 29 April and 30 April the 
population was estimated at 3000 and 11 days later, on 10 
May, the population had increased to "4000", On 6 September 
approximately 150 bats were collected and banded and it was 
determined that most of the males were juveniles. On Octo
ber 14th and 19th no bats were found.

During 1956, eight visits were made. On 12 May 
seven males and 97 females were present; on 13 May nine 
males and 23 females were banded; yet on 14 May no bats 
were present. On 19 and 25 May an estimated 23 bats were 
in the tunnel.

No bats were found on 21 July, but on 27 September 
about 1500 were present. A sampling of the population re
vealed ten males and 13 females. Five days later on 2 Octo
ber, the tunnel was revisited and the population had de
creased to 150.

In 1957 trips to the cave were initiated on 12 April. 
No bats were found on this or subsequent visits on 15 April, 
17 April, 16 July and 6 August. The first Tadarida recorded 
in 1957 were seen on 24 September when three males and seven 
females were found. The next day none were present. Eleven 
days later, on 5 October, 67 males and 94 females were in 
the tunnel, but two days later only 19 females were found.

During 1956, 21 visits were made to Beehive Mine.

40



On 20 January no bats were found. On 24 April six males and 
24 females were banded out of a population estimated to be 
about 50. Three days later yielded a total of one male and 
four females and two days later only three females were 
found. Visits to the mine in May gave the following results: 
2 May, eight males and 15 females; 4 May, no males and six 
females; 7 May, no males and three females; 11 May, no males 
and one female; 14 May, no males and three females; 18 May, 
no Tadarida; and 25 May, no bats.

On 8 and 23 June and 8 August no bats were found.
The bats reappeared on 16 August when two males and three 
females were found. Eight days later one male and 42 fe
males were found. Four days after this none were found.
On 2 September, five males and 38 females were present; 
and on 5 October, one female was found; and none were found 
on 28 September, 5, 12 and 22 October and 9 November.

In 1959, 11 trips were made to the area. One trip 
in January and two trips on 2 April found no bats. On 4 
April an estimated two to four bats were found. On 20 April 
three females were found. Again on 3 May four females were 
found. On 30 May four females and 23 males were found. No 
bats were found on the only trip to the mine on 6 June. Dur
ing September, one trip was made on the 10th and at that 
time a population estimated to be 100 was found. Two fe
males were captured for banding. Visits to the tunnel on 
7 and 18 October and 3 November found the tunnel uninhabited.
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A visit to the tunnel on 22 February I960 revealed that some
one had attempted to close its entrance and although visited 
since this date no more T. brasiliensis have been found.

In analysing these observations it must be kept in' 
mind the many visits and concurrent banding activities re
sulted in much harassment to these bats. Further, increased 
population in Tucson resulted in the development of housing 
in the surrounding area with concurrent and continuous dis
turbance of the bats in this tunnel by local residents.
These factors probably explain why these bats have de
creased from a population of four to five thousand, as re
corded in 1955 to none at present.

It is evident that this mine was used as both a 
Spring-transient colony and a fall-transient colony (Villa 
and Cockrum 1962) but did not serve as a summer or winter 
roost. In this transient colony, bats appeared in April, 
increased and then decreased until few remained at the end 
of May. During June, July and the first part of August no 
bats were found in this tunnel. In mid-August they re
appeared and reached a fall population peak in September 
and the first half of October. All departed by the latter 
part of October, and none were found until the following 
spring. A comparison of sex ratios in the spring and fall 
populations shows that, although the females are by far the 
most numerous at both times of the year, the spring popula
tion had females and 15% males and the fall population
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had 69$ females and 31% males.

The reason for the larger percentage of males in 
the fall is unclear. Unfortunately the age distribution of 
these bats was not usually indicated, but on 6 September 
1955 when the population was sampled, most of the males 
were indicated as being juveniles. Perhaps, after being 
reared in a maternity colony, the juveniles travelled with 
the adult females on their migration back to Mexico.

In the spring the majority of the bats are females 
for as indicated above the adult males probably do not have 
a strong drive to flock together into large population 
colonies.



Figure 6. Numbers of Tadarida brasiliensis 
banded throughout the year in Arizona at non-maternity 
colonies and over watering places.
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Figure 7. Relative numbers of males and females 
found at roosts and over watering places throughout the
year.
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Figure 8; Average numbers, by month, of Tadarida 
brasiliensis captured by mist-netting over swimming pool 
at Southwestern Research Station in the Chiricahua 
Mountains from 1955 to 1958.
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DIFFERENCES IN REACTIONS DURING FLIGHT EXPERIMENTS
One T. molossa, two T. femorosacca and one T. bra- 

siliensis were captured in a mist-net in Sabino Canyon and 
taken to the University of Arizona for use in some experi
ments concerning speed of flight in bats. In this experi
ment the bats were released at one end of a corridor that 
was 150 feet long and ten feet wide. All had been in cap
tivity for less than 2 k hours when the experiment began.

The Tadarida molossa never completed a flight down 
the length of the hall. It constantly bumped into the 
flourescent lamps on the ceiling, hit the ceiling, or flew 
into the walls. The Tadarida femorosacca did little better, 
reacting in almost the same manner. Only T. brasiliensis 
flew down the hall without too much trouble.

These results are in contrast to results from 
various vespertilionid and phyloslomatid bats that had pre
viously been tried, wherein none had trouble flying down 
the hall. It appears that the echo-location mechanism of 
the molossid bats does not operate in the same way as it 
does in other bats.

This behavior correlates with observations made 
in the field in that molossids make little or no effort to 
avoid a mist-net while the vespertilionid bats, especially 
the genus Myotis. are very adept at dodging and missing the
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net. Whether the lack of avoidance behavior in molossids 
results from an inability to detect the net or from an in 
ability to maneuver their swift, straight flight is not 
known.



DIFFERENCES IN FOOD HABITS
The size of insects taken by a given species of 

Molossid appears to be the only constant in their feeding 
habits. In other words a given species will take any 
flying insect if it is in the right size range. As might 
be expected, the larger Molossids take the larger insects, 
and the smaller Molossids take smaller insects. The fol
lowing is a discussion of the results of stomach analyses 
of the various species of bats taken throughout the course 
of this investigation,
Eumops perotis

There has been only one previous published investi
gation of the food habits of the Greater Mastiff bat (Ross 
1961). The results of this investigation indicated an un
usual preponderance of low flying Hymenoptera that were ap
proximately eight mm. in length. Other Orders found inclu
ded: Odonata, Orthoptera, Hemiptera, Coleoptera and Lepi-
doptera in almost equal amounts. This analysis was based on 
stomachs taken from four bats collected at Secret Pass, Mo
have County, Arizona.

On 31 May 1961, six Eumops perotis were taken in a 
mist-net in Sabino Canyon. All were immediately sacrificed 
to prevent further digestion of the stomach contents. Sub
sequent analyses revealed that, in contrast to the findings
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reported above, these bats had been feeding almost exclu- * 
sively on macrolepidopterans. Apparently only the abdomens 
were consumed and the head capsule, wings, and other hard 
parts were discarded. It is fairly certain that Eumops 
feeds while on the wing. There is no evidence to support 
a conjecture that they hang up and selectively eat only 
certain parts for no wings or other debris are found be
neath their roosts.

The Eumops had chewed the abdomens into very fine 
pieces, making identification below ordinal level almost im
possible. It appeared, however, that the macrolepidopterans 
probably were large Sphingid moths.

Only one specimen contained anything other than 
lepidoptera. In this individual the stomach was empty, and 
one of the pellets contained two Homopteran insects, a 
large cicad, and a Fulgorid or Planthopper.
Eumops underwood!

During the night of 12.June 1961, six specimens of 
Underwood*s.Mastiff bat were taken for the purpose of sto
mach analysis in a mist-net at Los Encinos Wash, Pima County, 
Arizona. These bats were found to have fed on a diverse 
group of insects, both in size and ordinal identity. Co- 
leoptera made up 47% (15 to 70%) of the insects taken by 
the six bats. These beetles ranged in size from six to ten 
mm. in length*



Orthoptera made up 31% (0 to 45%) of the total food. 
Almost all were of the family Acrididae (desert grasshop
pers) that are 40 to 60 mm. in length.

Homopteran insects (mainly Cicadellidae; one Ful- 
goridae) made up 12% (0 to 45%) of the diet. Most were ap
proximately six mm. in length but one bat had eaten mostly 
large Fulgorid insects that are 20 mm. in length.

Only two of the six bats captured had any Lepidop- 
teran insects in their stomachs. In one, Lepidopteran in
sects amounted to 50% of the total, and in another only 
five percent.
Tadarida brasiliensis

This bat is the most opportunistic member of the 
family Molossididae taking any insect that is three to se
ven mm. in length and is swarming in the area. In food 
habits this bat is similar to the Western Pipistrelle with 
the exception that it takes no member of the family Cica
dellidae. This similarity of Tadarida brasiliensis to 
Pipistrellus hesperus is not surprising for they both feed 
early in the evening and have often been observed feeding 
together. Results from analysis of 31 stomachs from four 
different localities are shown in figure 9. From this 
table it becomes evident that differences in numbers and 
kinds of insects taken depends to a large extent on where 
the bat was taken.
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Tadarida molossa

Only one stomach was inspected and only macrolepi- 
dopterans were found. This bat, caught on 31 May 1961, was 
taken on the same night and in the same place as were the 
Eumops perotis. This bat seems to be closest to E. perotis 
in its selection of food.
Tadarida femorosacca

Two specimens were investigated; one contained only 
macrolepidopteran insects and the other 85% microlepidoptera 
and 15% coleopteran insects. Both of these bats were taken 
on the same night and in the same locality as were the 
Eumops perotis and Tadarida molossa.



Figure 9. Percentages of Orders of Insects found 
in stomachs of Tadarida brasiliensis taken at different 
localities.
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Figure 9

Cueva 
del Tigre

Eagle
Creek Cave

Los Encinos 
Wash

Sabino
Canyon

Numbers
analyzed 16 10 2 3
Hymenoptera 73% 14% 9% ' 20%
Lepidoptera 15 33 38 42
Coleoptera 12 50 0 10
Homoptera 0 2 53 0
Hemiptera 0 1 0 0
Neuroptera 0 0 0 28



DISCUSSION
Members of the family Molossidae are not taken in 

equal abundance in mist-nets at the various water holes in 
a given region. In fact Stephen Cross (MS) mist-netted many 
times in Sabino Canyon and never caught a single Molossid. 
Yet netting carried on in the present study yielded four 
different species of Molossids from this canyon. This ab
sence of Molossids where Cross was netting might be due to 
several factors, two of which appear to be most plausible. 
Molossids probably need long, unobstructed stretches of 
water to be able to drink. The small size of pools netted 
by Cross probably prevented Molossids from drinking there. 
Further, these bats probably drink at only one pool, and 
therefore, would not be trying other pools throughout the 
night.

Krutzsch (1955) found that Eumops perotis took 
flight only after complete darkness. This was not the 
case with the colonies of Eumops perotis that I observed 
at Eagle Creek, and at Secret Pass where these bats left 
from five to ten minutes before complete darkness. Howell 
(1920) stated that Eumops perotis took flight at late dusk; 
claimed that this flight lasted for only 45 minutes; and 
assumed that another flight occurred just before dawn. 
Krutzsch (1955) was not in accord with this explanation and
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reported, on the basis of observations made at a roost from 
dusk until midnight, that all the bats had left the roost 
by 9:00 PM and none returned to the roost before midnight.
He thought that the bats foraged until just prior to dawn.

The results of this investigation indicate that 
both the above postulations are, in part, correct. Some 
bats do return to the roost ten or fifteen minutes after 
taking flight, but probably take flight again. Probably 
they return one or more times during the night to hang up 
for awhile. Perhaps not all do this, but great activity 
around the roost leads to the conclusion that the majority 
do so. Some foraging continues until around 4:00 AM when 
all return almost simultaneously. From the data secured 
at watering places periods of activity appear likely three 
hours and eight hours after sunset.

Eumops perotis californicus ranges through the lower 
and upper Sonoran Life Zones in Southern California, south
western Texas, throughout Arizona and in the northern parts 
of Sonora, Chihuahua and Coahuila, Mexico (Cockrum I960).

As discussed previously, Eumops underwood! has been 
taken in Arizona in four different locations all within the 
vicinity of the Baboquivari Mountains. Eumops perotis and 
Eumops underwoodi have never been taken in the same locality 
although Eumops perotis has been taken 15 miles east of the 
Baboquivari Mountains at Arivaca, Pima County.

Eumops underwoodi ranges from La Paz, Honduras, to
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approximately 25 miles north of the United States - Mexico 
border in south-central Arizona, The distributional map 
of this species (Hall and Kelson 1959) seems to indicate 
that it more or less follows the more arid western coast of 
Mexico and Central America down to Honduras, Sumops under- 
woodi is very similar in size and shape to E. perotis.

Eumops perotis is found in the same area as T. 
molossa, T. femorosacca and T. brasiliensis. In fact, all 
four of these species have been taken in the same night over 
the same pool in Sabino Canyon. Tadarida femorosacca and 
Tadarida brasiliensis have been taken at the same place and 
during the same night as Eumops underwood!. Why then are 
Eumops perotis and Eumops underwood! allopatric species?
The Baboquivari Mountains, and surrounding area are not 
superficially ecologically distinct from areas where Eumops 
perotis occurs. The occurrence of Eumops perotis and 
Eumops underwood! in adjacent areas of similar if not iden
tical ecology implies that they are in competition and, be
cause of similar habits, cannot live in the same area. The 
source of this competition is not known but may involve 
roosting sites, food, or both. Much remains to be done 
cerning the relation of E. perotis to E. underwood!.
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SUMMARY AND CONCLUSIONS
This study of the family Molossidae in Arizona was 

made for the most part during the spring and summer of 1961. 
Some data was collected during the winter of 1961. Data 
concerning the differences in behavior and ecology of five 
species of Molossids is presented.

Observational evidence indicates that there are two 
peaks of activity over watering places for all five species, 
but relative times of peaks differ according to the species. 
Data gathered at Eumops perotis roosts suggests that these 
bats leave the roosts five to ten minutes before complete 
darkness, return one or more times throughout the night, 
and return almost simultaneously before sunrise.

Study of the banding records revealed that popula
tions of Tadarida brasiliensis begin to increase in Arizona 
in March, reach a peak number in June through August and 
then gradually decrease during September and October.

Sex ratios of Tadarida brasiliensis as recorded in 
the banding records reveal that females are taken in greater 
amounts in roosts and males are taken in greater numbers 
while mist-netting.

Stomach analysis of the five species revealed that, 
depending on relative size of the bat, insects were taken 
in fairly definite size ranges without respect to species.



Eumops underwood! and Eumops perotis are thought to be allo- 
patric because of non-overlapping in their adjacent areas of
range.
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