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INTRODUCTION 

Myotis velifer incautus. the cave bat or Mexican 

brown bat, is one of the larger species of l^otis. This 

species ranges from southwestern Kansas west through Colo

rado to the southeastern half of Utah, south to Guatemala. 

The eastern boundary is eastern Oklahoma and Texas| the 

western extreme is the western border of Arizona and the 

Colorado River Basin of California. In northwest Texas, 

they are usucULly found in caves or caverns, but occasionally 

have been discovered in houses or bams. They are insectiv

orous, nocturnal, heterothermic mammals of small size (1' 

to Id grams). 

Because of the increased incidence of rabies due to 

bites received from infectious bats of many species, in

vestigators are concentrating their studies upon many as

pects of the natural history of bats. My study has been 

priMBLPlXy concerned with the movement of bats in and euaong 

hibernation caverns. 

Tracing bat movements has been aooonplished by band

ing them with the same type of bands that are used for 

birds. This enables an abserver to locate summer and win

ter quarters. 

Although most bats return to the same quarters each 

year, some deviate from this pattern and move elsewhere. 

Previous studies of bats by investigators indicate that much 
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variation of behavior will occur throughout the range of a 

single apeoies. Often different behavior patterns occur 

in oavems that are separated by distances of less than 

one mile. Occasionally, certain traits will appear to be 

oharaoteristic for a species; for example, Hyotls velifer 

oeeupies the deeper recesses of a cavern. However, one will 

also find clusters of this species in the dimly lit areas 

near the mouth of a cavern. From time to time, many other 

habits are found to conflict with general opinion. Seeking 

the answers to the causes of such differences was one of 

the motivating factors for this research. 

THE CAVERNS 

The caverns of this study are located in the Nes-

quite Plains District of the Kansan Biotlc Province of 

Blair (1950). They are of gypsum origin and usimlly occur 

in surface drainage, although many are located above exist

ing drainage systems and are the result of underground 

seepage. 

Caverns located within one to five miles of each 

other have a large amount of interchange among them; there

fore, these will be considered as containing a single resi

dent population and will be listed as areas. 

Area I. This area is looated approximately 18 Bd.les 

south-southwest of Claude, Armstrong County, on the J. A. 

Hedgecoke Ranch. There are two caverns located within 200 



yards of each other. Sinkhole Cavern is the larger of the 

two, offering many suitable hibernating sites in Its lengthy 

tunnels and large oha]!ft)ers with high ceilings. 

The second cavern. Fissure Cavern, has comparatively 

narrow passages and only two chambers in which bats hiber

nate. The smaller percentage of the resident population is 

found in this cavern. 

Crawlway Cave mentioned by Milstead and Tinkle (1939) 

is now eonsidered as an extension of Sinkhole Cavern as a 

result of a recent cave-in. 

Area II. This area is on the county line between 

Hardeman and Cottle Counties. The center of the area is l4 

miles southwest of Quanah, Hardeman County, or 25 miles 

northeast of Pladucah, Cottle County. There are three work

ing sites (one cave and two caverns) in this area. Valkup 

Cavern on the R. V. Valkup Ranch, is a large cavern popular 

with amateur speleologists. Panther Cave is located two 

miles west of Valkup Cavern on the Floyd Richardson Ranch. 

It is the only true 6ave In this study, that is, it has only 

one oj)ening. Collapse Cavern is located one mile west of 

Panther Cave and is also on the Floyd Richardson Ranch. 

This cavern has the largest percentage of the resident popu

lation. It is by far the largest of the three caverns and 

offers many suitable areas for winter clustering. 

Area III. This area is located 23 miles north of 

Childress, Childress County, on the Sam Vest Ranch. Three 



oavems were investigated for this study. Pothooks Cavern 

is located in the bed of Salt Creek and is often flooded. 

Located one mile southwest of Pothooks is Lost Cavern. It 

has many long, winding passages that vary in size from im

passable tunnels to rooms about 23 feet long with ceilings 

between 23 and 30 feet in height. This caver*n is known to 

be used by hibernating as well as nursery colonies. Ap

proximately 4 to 3 miles west of Lost is Needle-eye Cavern 

which is also used by bats for summer and winter quarters. 

It is similar to Lost Cavern in size, but has one main pas

sage Instead of many small side passages. 

Area IV. This area is located on the Salt Fork 

Branch of the Vichita River, ten miles east of Guthrie, 

King County, on the Bateman Ranch. River Styx Cavez*n is 

the only site in this area. It is utilized by hibernating 

bats, but is too cool for summer colonies. There is a lake 

within the cavern about 130 feet from the entrance which 

has not been crossed by the author because a boat would be 

needed. Since it would require scaling a 200 foot cliff to 

reach the cavern at its closest point of accessibility to 

a road, obtaining a boat was not practicable. 

Area V. This area is located nine miles south of 

Aspermont, Stonewall County, on the W. F. Martin Ranch. 

Bats are found in the two caverns (Creek Cavern and Bat 

Cave) in this area only during the siammer, with the greater 

percentage of the population occurring in Creek Cavern. 



Evidence within Bat Cave suggests that it is utilized only 

as a temporary resting site. Both are short caverns located 

in the drainage systems of the surrounding area. 

Other caves and caverns that were checked for slim

mer colonies of Hyotls in the northwest Texas region arei 

Black Hand Cave, located approximately four miles southeast 

of Newlln, Hall County, on Mr. Helms* property, on.the north 

bank of Red River; Red River Cave, located 20 miles north 

of Childress, Childress County, on the north bank of Red 

Riveri Phillips Cave, located eight miles southwest of 

Quanah, Hardeman County, near the center of a cultivated 

field. 

Five caverns in Central Texas were Investigated for 

migratory bats. These were of limestone origin and located 

in the Balconian Biotlc Province of Blair (op. cit.) which 

includes most of the Edwards Plateau. These five aret 

lionghom Caverns, located approximately ten miles southwest 

of Burnet, Burnet County; Harrell Cavern, located I3 miles 

southeast of San Saba, San Saba County; Beaver Creek Cavern, 

located approximately I3 miles northwest of Burnet, Burnet 

County; Blow*out Cave, located approximately 24 miles north* 

west of Johnson City, Blanco County; Bat Cave Cavern, 

located sixteen miles southwest of Mason, Mason County. 

Seven caves and cavei*ns in Oklahoma were investigated 

for migrant bats from the areas of this study. All of these 

occur in the Mixed-grass Plains District of the Kansas Biotlc 



Province of Blair (op. cit.). These aret Unnamed Cavern, 

located three miles southwest of Carter, Beckham County; 

Reed Caves, looated approximately two and one-half miles 

west-southwest of Reed, Greer County; Jester Caves, located 

three miles north of Jester, Greer County; Longhom Moun

tain Cave, located three miles south of Sedan Kiowa County; 

Vickery Caves, approximately eleven miles north-northwest 

of Chester, Major County; Conner's Cave, located approxi

mately eleven miles north-northeast of Chester, Major County; 

McCowain*s Cave, approximately nine miles south-southeast 

of Sriok, Beckham County. 

MATERIALS AND METHODS 

locations of caves and caverns were obtained through 

public advertisement, talking with landowners, amateur 

speleologists, and conservation offices, and by private in

vestigation of gypsum outcrops and sink holes. 

For exploring caverns and locating bats, a six volt 

headlamp was used. The light was shielded with several 

layers of colored cellophane when working In an area of tor

pid or semi-torpid bats. Red and purple cellophane produced 

a light that seemed to be least irritating to bats. 

Japanese mist nets were placed over the entrances 

of caverns and over drinking areas to catch flying bats. 

Vhen a large cluster was found within a cavern, a small para

chute was held by several persons under the cluster with the 



edges as near the ceiling as i>ossible. Automobile antennas 

with balled-ends were used to remove bats from crevices. 

As the bats were removed from crevices or pulled 

down from cXtisters, they were placed in thin cotton sacks. 

As many as eighteen to twenty sacks, 100 to 130 bats per 

sack, were used to lessen the possibility of asphyxiation. 

The bats were carried outside the cavern where nota< 

tion of recaptures and of newly banded bats were made. It 

is believed that this amount of disturbance was about the 

same as that of banding bats within the cavern. As band 

numbers were recorded, the bats were released at the en

trance to the cavern. 

To mark bats for future recognition, size lA bird 

bands were obtained from the U. S. Fish smd Vildlife Serv

ice. Bands were placed on the forearms of bats and closed 

with the fingers. Care was employed not to close the band 

too tightly and Injure the fleshy membrane of the wing. 

There are advantages to this type of banding* One is that 

bands can be seen lAien the bats are in clusters, for the 

band will slide down to the wrist which is one of the ex

posed portions of a bat when it is in a cluster. In con-» 

trast, bands placed upon the legs cannot be seen without 

extensive handling of the bats. Ving banding was found to 

have caused few injuries to the bats. The injuries that 

did occur were due to uneven baunds or bands that were too 

tight. Uheven bands place pressure upon the tissue over 
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the bone of the forearm and cause swelling. If the band 

is too tintht, the bat will chew on it, obsciire the number, 

and ooeaeionally rip the membrane. 

To check intracavemous movements and cluster break

down and reformation^ model airplane dope was used to paint 

the ears or for between the ears. The latter seemed less 

disturbing to the bat. Airplane dope dried fast, tended 

to stick to the fur, could not be rubbed off by other bats 

crawling over the cluster, and would not dissolve when the 

bats became covered with dew droplets. 

Air temperature records were made with a Tempscribe 

seven«day recorder. Intemal temperatures of bats and bat 

clusters were obtained by using a Schultheis Museum Special 

thermometer, accurate te 0.2^ C. with an equilibrium period 

of 13 seconds. 

BANDING OPERATIONS 

Bat banding in the areas mentioned above was begun 

in 1938 by Dr. Tinkle and Dr. Milstead. Their records were 

accessible to this author. 

During the period from February 1938 to April I96I, 

there have been 11,192 Myotis velifer banded. Of this num

ber, 7183 were females and 4006 were males. There were 

three of xmknown sex. (See Appendix for a list of band 

nujibers for each banding site.) 



The major banding operations were carried out in 

areas I, IX, and III. In area I, 1148 females and 884 males 

were banded during the three year period. In area IX, I380 

feoMkles and 1192 males were beuided during the same period. 

Xh area XXX, which was not located until the suomer of 

i960, 2890 females and 933 males were banded during the one 

year period. 

In area IV, 139 female and 126 male Myotis were 

banded sporadically dtiring the three years proceeding March 

1961. On MajTch 19, I96I (idiich is near the end of the hi

bernating season), there were 1290 Myotis (799 females and 

491 males) banded. This constituted the largest banding 

operation for any one date in this area. The purpose for 

this was to find where these particular bats would go to 

establish nursery colonies. 

In area V, no banding operations have been per* 

formed. 

There were 1004 l^otis velifer (626 females and 378 

males) banded in the central Texas region. These were 

banded to see if there was any migration north, of which 

there was none to any areas covered in this paper. 

TERMS 

In the discussion of banded bat recaptures and mi

grations, whether local or distant, some terms are needed 

to alleviate confusion. 
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Utaraat ias season i This w i l l include the t lae 

tfmrlng wlileli the bate are in hibemati<m« November 1 w i l l 

%e eensitered MI the beginniiic and April 1 as the end of 

HkiM' BMMUkI* 

Mureery oeaaoni This will be i^ppliad to that period 

or tine froB May X9 to aepteatoer 1. 

^M0.Tr > fhTM teiu Will be used fron Nohr (lK»)i 

*̂ tot«unii the taking of a banded bat at or close to 

the pXaee #f bandlns titer the eondluai^n; of the season 

(miner or hibernating) durins which it was banded* • • 

^^^yeatf Meeapture at or close to the plaee of 

hawiing the same eeaaen. • . -*• •• -̂ -̂<'̂  

^^iseovevyt neoapture - flue» enough away frosi the place 

odT tending so that the movement miglit be considered signifi* 

> -^^^r 

RETURNS 

' Nehr (l^'^S) noted that miimtien of bats from sum* 

m r t o winter qiiartere in lilinaylvania began in September 

fot FiipietreUw^ I» Ostoter and emrly IMMrenter for Wyotie 

ImelfUguej and in Pec—fcer far gpteeieua. twente (1999a) 

nsuni In iettthMegt Bmnaas that' Mrotle veXiftr began their 

wmrsswito in October and earif Mvember* Mohr (X9S8) etates 

tlMl̂  eemelnglve pfoef has been found after years of banding 

that tats do retnm tie the same areae in idiieh they were 

prerideuOy banded. Xh lorqpe, l ieentraut (l?'^?) found ttm 
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percentage of returns to be a uniform 60^. In the United 

States, recapture pereentages have not been this high. 

Barbour (19'^7) stated that a study of Iferotis sodalis and 

!!• luolifugtm in 1937# yielded, in following years, a great 

reduction in returns. In February 19^0, he recaptured six 

of 2000 bats originally banded. The following November 

only 27 were found and during March 19^1 he recaptvired 13. 

None of these recoveries was caught more than once. Nohr 

(1942) wortdLng with I!, i. lucifugus* banded 236 in March 

1938. In the four following years he recaptured 24)^ the 

first, l6fi the second, ^ the third, and 4)^ the fourth. He 

states that many of the bats recovered were caught the first 

time two years after tagging and some not until the third 

year. 

Banding operations were begun in areas I cmd II 

during the winter of 1957-58. In these two areas during 

this period, 488 bats were banded. During the first season 

after banding, 17* or 35#85< were recaptured, 43 (9.2^) dur

ing the second, and 40 (8.2J<) during the third. Twelve of 

the 174 bats were caught for the first time two years after 

banding and 21 after three years. The percentage of loss 

of banded bats gets progressively lower from one season to 

the noxt. A total of 64.2^ were lost from initial banding 

period to first season after banding, 23.8^ from first sea

son after banding to second, and 10.8^ from second to third. 
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During the hibernating season of 1938-39 in areas I 

and IX, 2374 Hyotls were banded. Of this number 4l6 (l6.0^) 

were recaptured during the first season after banding and 

^ 1 (9.7)̂ ) during the second season. There were I66 bats 

recaptured for the first time during the second season 

after banding. The annual loss from initial banding to 

first season after banding was 84^, and 39.3^ from the first 

season after banding to the second. 

Folk (1940), Griffin (1940), Twente (1933a) and 

many other workers have reported similar reeults in their 

banding sites. This would lead one to surmise that either 

too many sites exist which are inaccessible or overlooked 

by the investigator, or that the BK>rtality rate of Hyotls 

in North America is relatively high. Because bats were re-

captiared for the first time after two or three seasons, 

the former seems to be the most likely. It seems more prob

able that after disturbance by banding, the bats move to 

hibernation sites that are not under the investigator's 

observation. An example of this can be seen by comparing 

area I with II. 

A susmiary of the returns for the seasons following 

the initial banding in area I is found in Table 1. The 

highest percentage of returns was of the small number of 

bats banded at the beginning of the banding operations in 

this area. This large percentage of recoveries caught dur

ing the hibernation season of 1938*39 is frebably due to 
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the lack of disturbance in this area. 

The percentage of decrease of the 143 Hyotls banded 

during the hibernating season of 1937*98 to the hibernating 

season of 1938*39 was 48.^. But during the two following 

seasons, 1939«6o and 196O-6I, the percentage of decrease 

advanced to 69.35< and 60.9Ĵ , respectively. 

During the hibernating season of 193d*39# 1233 

Wyotis were banded. During the hibernating season of 1939-

60, 22.3^ were recaptured. During the hibernating season 

of 1960-61, 13*3^ of the 1233 were recaptured. The annual 

decrease from the 1939«^0 to the 1960*61 season was 39.31̂ . 

During the hibernating season of 1938*39» 1321 

Hyotls were banded. Only 9.9^ were recaptured during the 

first season after banding* In the season of I96O-6I, only 

6.2^ of the original nuoaber were recaptured. This gave an 

annual decrease from the preceding season of 37.9^« If 

Cellapoe Cavern had not been discovered, a total of 43 of 

the 82 bats would have been recaptured during the I960-6I 

season. This would have made the annual decrease 67.35̂ . 

Oosqparing the percentage of returns during the hi

bernation seasons of 1938-39 and 1939«60 in Tables 1 and 2, 

one can see that either the bats migrated out of the area 

or another cavern existed that was suitable for hibernation 

and unknown to the observer. Since the percentage of re

turns in area X was above 30^ the first season after the 

first banding operations and declined steadily in the 
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following seasons, it is roAMonable to assime that disturb

ance due to banding had a detrimental effect. But in area 

H , another cavern suitable for hibernation was found to 

be the cause of the apparent high percentage of annual loss. 

REPEATS AND THE EFFECTS OF DISTURBANCE 

Disturbing bats cannot be avoided when banding 

them; therefore, this could be one of the most influential 

factors of winter migration or intercavernous movements. 

Although Cockrum (1936) reported that bats in Ari

zona move to other sites after banding, Twente (1933a) found 

that after banding the bats had a tendency to move back into 

the cavern from which they had been removed. Twente*s find

ings suggest that on the day following the banding, the 

percentage of recapture of these bats would be relatively 

high. But it was found in the caverns under observation in 

this particular study that the percentage of repeats has 

been relatively low. An example of this can be seen in the 

data collected in areas I, IX, and III. 

In Tables 1 and 2, the repeats of recaptured bats 

are listed under the same period in which the banding oc

curred in areas I and II. It can be seen that repeats in 

area X are on the average higher than in area II. The 

highest percentage of repeats in area II occurred after 

finding Oellapse Cavern. This suggests an explanatimi for 

the low pez*centage of repeats found in the earlier seasons— 
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other caverns existing in the vicinity of the banding area 

in which bats can hlbez*nate. 

Area III was chosen to verify that Intercavernous 

movements occurred. During eight of nine trips to this 

area, 3823 Hyotls were banded. All major banding opera

tions were restricted to Lost and Pothooks Caverns. Needle-

eye Cavern was known to be used by bats for hibernating 

quarters, therefore, if bats did move to this site from 

other caverns, they could become torpid and remain here 

the rest of the season. On March 4, 196I, Needle-eye 

Cavern was Investigated for banded bats. A total of 203 

(3.4^) of the 3823 banded bats were recaptured. Ihere were 

also 2780 unbended bats found. Since intercavernous migra

tion occiu*red to Needle-eye, the reverse could have occur

red. This would help to explain the appearance of \inbanded 

bats in the other areas. One other possibility may be in

volved. All the bats in the cavern were not found. 

Lost and Needle-eye Caverns have extensive passages. 

Many crevices can be found that are of such structure that 

removal of bats from them Is impossible. There are many 

side tunnels that are isq̂ assable to the investigator and 

many are located in areas where they cannot be seen readily, 

then found only by following flying bats. Although an at

tempt was made to remove every bat in Lost Cavern on each 

banding trip, it was never confidently attained. Confidence 

was lacking because during each trip to this cavern, a new 

file:///inbanded
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recess was found with large numbers of bats, the majority 

unbended. 

Failxire to remove all bats resulted in a low per

centage of returns within Lost Cavern. During five of nine 

field trips to this area, 3790 Hyotls were banded. In the 

latter seven trips, 903 (23.9?̂ ) of these bats were captured 

<moe and 120 (13.2^) twice. 

Failure to remove all bats is a limiting factor in 

the niimber of repeats caught each season. The conditions 

in area III could be found in areas I and II, although, 

most of the caverns in these areas do not have passages that 

are as obscured as those in area III. Nevertheless, bats 

could be hidden in recesses that are unknown or inaccessible 

to the observer. 

The low percentage of repeats during a season could 

be the result of other factors in addition to those men

tioned above. Some of these are exemplified by the data 

collected in area X. 

Area I lies in Palo Dure Canyon which Is approxi

mately 100 miles long and has many outcropping gypsum beds. 

The possibility exists of other caverns lying in the near 

vicinity of area I, but not as near as in areas II and III. 

During the hibernating season of 1960-6I, five field 

trips were made to area I. On November 3, i960, 343 Hyotls 

were caught. Of these, I30 were returns and 193 were un

bended. These were recorded, bcmded, and then released at 
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the entrance to Sinldiole Cavern. 

On November 6, I960, the cavern was re-entered, 

repeating the activities of the previous day. There were 

^ ^ WFGtis found of which 21 were returns which had been 

caught on November 3# 27 were repeats which had been banded 

on November 3« 21 were new returns for the season, and 34 

were unbended. 

On December 3» X960, 122 bats were found of which 

18 were returns which had been caught on November 3j 11 were 

returns which had been caught on November 6, 66 were new 

returns for the season, and 37 were unbended. 

On Deceinber 4, i960, seven bats were found. Two 

were returns which had been caught on December 3, three were 

new returns for the season, and two were unbended. 

On January 22, I96I, 90 bats wez-e found of which 

10 were returns which had been caught on November 3« eight 

were returns which had been caught on November 6, 20 were 

returns which had been caught on December 3, 32 were new 

returns for the season, and 20 were unbended. 

On February 23, 196I, 41 bats were found of which 

10 were returns which had been caught on November 3# eight 

wez*e z*eturns which had been caught on November 6, six were 

returns which had been caught on December 3, nine were re-

t\ims which had been caught on Janiaary 22, seven were new 

returns for the season, and five were unhanded. 



18 

One possible explanation for these inconsistent 

resiilts is that the bats could have moved to temporary 

quarters after being disturbed and then returned to the 

cavern at a later date. For example, nine bats caught on 

November 3 and not November 6 were ca\ight on December 3) 

five not caught November 6 or Deoeaiber 3 were recaptured 

on January 22; and four were not recaptured until February 

23. There were seven bats that were recaptured each date 

in the series ofi November 3# December 3, January 22; Novem

ber 5, January 22, February 23; November 6, December 3, 

January 22; November 6, December 3# January 22, February 

23. There were only five bats that were recaptured on 

three consecutive trips. All this data would seem to sub

stantiate the theory of temporary quarters, since no bat 

was recaptured more than 4 times and no bat was recaptured 

during four consecutive trips. 

There is the possibility that most of the bats 

caught during the trips, especially those bats caught in 

November, were in the process of migration and only tem

porary reeidente, for only 16 bats in area I were caught 

more than twice. Emigration would explain why many of 

these bats were never caught again and immigration would 

explain the presence of new bats found each date. 

RECOVERIES 

Species of Hyotls are not considered migratory bats 

in the same sense as the Red Bat (Lasiurus borealis) or the 



19 

Mexican Free-tailed Bat (Tadarlda brasiliensis). General 

consensus is that the greatest distance Myotis migrate is 

between sunmier and winter colonies, this being 200 miles or 

less. This assumption is based upon their hibernation be

havior and recapture records. 

During banding operations carried on in this study, 

an ocoaaional bat was recaptured that was from another area. 

This ^pe of recovery has been found by other workers. 

Griffin (1943) found that bats may move distances of I68 

miles while loading for a suitable hibernation site. Irap-

ido awl Crowe (1946) stated that some bats were found that 

had traversed a distance up to 200 miles. 

In the dlscxxsslon of foreign returns (Griffin, op. 

cit.) or recoveries (Mohr, 1932), a bat that was recaptured 

out of the original banding area will be considered a re

covery. Griffin (op. cit.) woz4cing Ŵ lth six species of 

ifyotis utilized the radius of ten miles as the minimal dis

tance for a recovery to be regarded as a foreign return. 

Twente (1933a) working with Myotis velifer^ reported that 

two of these bats traveled 21 air miles during the hiberna

tion season. Therefore, this author feels confident in 

regarding the recoveries discussed in the following para

graphs as significant since the shortest distance between 

recovery points was 35 miles. 

A total of 68 Myotis have been recaptured in areas 

other than that in which they were banded. A summary of 

^ 
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distances traveled, the number of bats of each sex making 

the Vdgraticm", and points of banding are shown in Table 

3. The recoveries in areas I, II, and IV were made en

tirely in the winter, for there is no known summer colony 

within a ten mile radius from the center of these areas. 

Area XXX had recoveries made during the siomier as well as 

the winter, for it has both type of quazi^ers within its 

limits« Ar^a V is only a summer z^sidence, therefore, the 

recovered bats were recaptured during the summer season. 

There have been 23 bats recovered in summer colonies 

that were recaptured previously in hibenmting colonies and 

one bat, a female, was recovered in hibernating quarters 

in area XX after being banded in sxmmwr quarters' in area 

XXX« One of the 23 bats, a female, was recovered in summer 

quaz'ters in area H I after spending the preceding hibernat

ing season in area XX. Two females from area II were re

covered in summer quarters in area V for two consecutive 

years. Twenty bats that were banded in area IV on March 

19, 1961 were recovered in area V on Nigr 5« 1961. These 

a4 bats evidently make this migration to next season's 

quarters each year. 

The reason for the movements and how the bats know 

where to go is somewhat obscure in the 44 of the 68 remain

ing recoveries. Sixteen (36.4^) of the 44 were recovered 

after a lapse of at least one hibernating season after 

banding. These bats Hioved to other quarters after they 



21 

were banded and never returned to the cavern in which they 

were first captured. Eleven of these bats could have been 

in the oavems in which they were recovered since their 

last recapture, for they were found in the caverns in area 

XXX and in Collapse Cavern in area II, which were entered 

for the first time in the 1960-6I season. 

Sixteen (36.4^) of the 44 bats were caught during 

the hibernating season that Immediately followed the hiber

nating season in which they were banded. 

Twelve (27.2^) of the 44 bats were recovered during 

the sane season in areas other than the banding areas. Three 

of Uiese recoveriee are not included in this percentage or 

in Table 3 in their entirety. These three bats, one male 

azi4 two females, made flights to and from areas II and I, 

respectively. The male (36tl4l43d} was first captured on 

December 3# 1938 at area XX, recaptured at area X on Novem

ber 5, i960 and recaptured again at area II on February 25, 

1961. One female (56tl4l374) was banded at area IX on 

December 5# 1958, recaptured December I3, 1958 at area I, 

and then recaptured again at area II on February 7# 1959. 

On the latter date it was fo\md dead in the cavern, prob

ably due to the extreme expenditure of energy after making 

the 204 mile flight in two months and two days during the 

colder part of the hibernating season. The second female 

(56tl44321} performed an even more amazing feat in that ahe 

was banded on January 27, i960 at area XX, recaptured at 
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area X January 30, X960, and then recovered again on 

fehraary 14, I960 at area XX. The 204 mile flight was 

made in 17 days. 

One of these 12 bats (a male, 56tl4o6o4) was banded 

in area XX on November 8, 1958 and recovered 13 days later 

at area X on NoveaA>er 21, 1958, a distanoe of 102 air miles. 

Apparently, most of the recovered bats knew the 

exietence of the caves in the areas in which they were re

covered. This would be especially true for the two fesAles 

mentioned above. Ft»* amiMig the remarkable abilities that 

teta have developed in their evolution, memory is notable. 

Griffin (1938) states that bats in unfamiliar surroundings 

fly markedly different from those bats that have been fly-

ii^ in a room in which they have becoeie familiar. Glass 

(1956) found that lOmn a mist net is placed over an en

trance to a cavern the bats will fly headlong into the net. 

Thie would suggest that when the bats enter familiar sur-

remdingSf they ceaee using their echo-location methods of 

guidance* Nsny other workers have found that if an c^Ject 

is placed in the path that la usually flown by bats, the 

bate will fly directly into it. Therefore, the ability of 

a bat to remember could apply in the case of the females 

that flew from area XX to X in the relatively short time. 

Two choices readily present themselves as an explan

ation for the knowledge of a cavern's existence; either the 

cavern lies in the direction of the sunrasr quasrtere, or 
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the caverns lie within the limits of a home or feeding 

range. If the former is correct, the bats possibly could 

interpret the disttirbance as the normal break-up of the 

hibernation colony. Then finding no Insects to feed upon 

or the tenqperature too cold, it would take refuge in the 

most available cavern. Vhen disturbed the second time, it 

then retux*ned to the hibernating area. The possibility 

also exists that the bat returned to its simmier qiiarters 

and finding it unsuitable for hibernation or abandoned, 

returned to the original hibernating cavern. The latter 

possibility could occur at any time unbeknown to the in

vestigator. 

During the winters in northwest Texas, periods of 

spring-like weather occur and prevail for a period of 1 

to 2 weeks. During this period Insects subject to facula-

tive diapause would be available. The bats interpreting 

the warm weather as the end of the hibernating season would 

begin flying over their feeding r̂ anges. If they were 

caught by a sudden weather change, which often occurs, they 

would take refuge in the nearest hibernating site available 

and remain there the rest of ttie season, or as the two fe

males mentioned above, return to the original hibernating 

cavern. 

•« 
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HOME OR FEEDING RANGE 

No method has yet been developed which would allow 

a person to track a particular bat to observe aspects of 

its feeding behavior, such as prevalent direction, distance 

traveled, or width of flight pattern. Therefore, this mat

ter of a home or feeding range is left to be sustained by 

the meager data that was obtained and by speculation. 

Pearson (1947) found that a big brown bat had a 

maximal c<msumption of oxygen at 9 a.m. and 9t30 p.m. with 

a minimal consumption at 12s30 a.m. and noon. Pearson also 

found a predawn rise in metabolism in the little brown bat. 

From thXm data, it appears that the bat might feed for a 

period, rest, feed again, and then return to its cavern at 

dawn. Twente (1955b) describes a predawn flight of Hyotls 

velifer, which began after 2 a.m. In this case, the bats 

had z<etumed to the cavern. In an area where Insects are 

relatively scarce, it would stand to reason that the bats 

would have to make long fillets, possibly many miles from 

the cavern. Xf the resting period is mandatory, the bat 

would probably come to rest in the first sheltered site 

available. This site could be another cavern, an overhang, 

abandoned buildings, or any other site that presented it

self. Xf the bat, flying a certain direction, found enough 

insects to satisfy its hunger one nii^t, it would probably 

fly the same general direction the following night. And 
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if it was satisfied the second night, and repeatedly flew 

the same flight pattern each night thereafter. It would 

thus set up a feeding range. If it has set up this feed

ing range, the probability is rather high that it would use 

the same resting site each night. This resting site could 

be a cavern in any of ^ e areas in this study. There are 

two caverns in area II in which guano can be found. There 

have been no bats seen in these caverns during the sizmmer, 

but they were not entered at the time of night when the 

"manditory" resting period would have had to occur. 

The possibility of a feeding range is even more 

conspicuous if one considers that only 44 out of more than 

11,000 bats have been caught in distant areas. Since none 

of these 44 was caught in more than two areas, it would in

dicate that the bats flew the same paths and knew the exist

ence of the sites along these paths. The probability of 

the bats finding by chance a cavern they did not know existed 

m an area 100 miles distant is almost nil. 

If the observers knew the paths that the bats flew 

on each feeding flight, the probability is rather high that 

the investigator would find many of the bats that have dis

appeared soon after banding in caverns and other sites along 

these paths. But since this cannot be done, the percentage 

of losses from banding areas will continue to be relatively 

high. 
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HIBSRNATI(»i ACTIVITIES AND QUARTERS 

The formation of hibernation colonies in northwest 

Texas begins in late auttinm. Caves in this region maintain 

a temperature that is too high to allow a bat to become and 

remain torpid, therefore, hibernating colonies usually are 

found to occur in caverns in which the temperature is low 

enough to allow bats to survive through the season when 

food is lacking. 

Ten^rature is one of the most critical factors in 

the maintance of lethargy in the bat. Hock (1951) found 

^ >tyotis i. lucifugus that 2.0® C. was the teaqperature at 

which minimal metabolism occurred. If the minimal tempera-

^̂ "̂*® ^^^ ><yotls velifer was approximately that of M. 1. 

lucifugus. a bat in this area would tindoubtedly have a 

dangerously high metabolism of the fat reserves in the early 

porticm of the season. The temperatures within the cavern 

at the sites utilized for roosting seldom reach temperatures 

b.lo» IQO C. until late I>eo«iA>er and early January. 

River Styx Cavern, in area IV, was the site chosen 

for the study of the hibeztiation quarters and the activities 

of bats during the winter season. Three temperature re-

cordere were placed in or near the cavern. One recorder 

was placed at the entrance of the cavern in a well-

ventilated box three feet above the ground. This recorder 

graphed the outside temperatures and was far enough away 
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from the entrance to the cavern not to be influenced by 

currents of air coming out of the cavern. The second re

corder was placed in the passage five feet above the floor, 

near a crevice in which bats were clustered. This recorder 

was subjected to the wind currents in the cavern. The 

third recorder was placed on the ceiling of the main cluster 

room and was not directly In any current of air. Unfortun

ately, all recorders were not working properly until after 

January 7, 1961. But from this date to March 19, 1961, 

te8q;>erature records were made at the three locations. A 

summary of these can be seen In Figure 4. 

Air currents in conjunction with temperature often 

determine the eite utilized by bats for hibernation. Stager 

(1939) stated that Hyotls velifer were crevice dwellers. 

Twente (1955b) states that he found very few of this species 

in crevices and that most formed open clusters. It has been 

found in this study that the type of cluster, whether open 

or in a crevice, is not a particular behavior pattern of 

the species, but a result of the type of atmospheric con

ditions which prevail in the cavern. 

The atmoapheric conditions outside a cavern affect 

the intemal conditions directly. If the cavern is an un

obstructed txinnel, air currents will cause variation in 

the temperature in proportion to that outside the cavern. 

But if the cavern has obstructions, the air currents will 

meet resistance and the velocity will decline, thereby 
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causing little variation in temperature. Velocity of air 

currents is also determined by the width of the cavern; 

the smaller the radius the higher the velocity. 

In area XV, the cavern has no main obstruction to 

air currents. It has been found that on days in which the 

outside temperatxire exceeded the inside temperature, the 

air moved out the mouth of the cavern. If the outside tem

perature was lower than that inside, air moved into the 

cavern. This was caused by the warmer air rising out of 

the natural vents that were of higher elevation than the 

main entrance. In the latter case, the air was of greater 

velocity since warm air would escape faster than if the 

conditions were reversed. This shifting of air would make 

the choice of a clustering site very critical. 

During the hibernation period of 1959-60, large 

open clusters were formed on the ceiling of the main hiber

nating room. During the same period in the 1960-61 season, 

no large clusters were fonned in the open; almost all 

clusters were foxued in crevices. The average tesq>eraturea 

for area IV during the months of January and February of 

the years IS^O and 1961 when compared to each other show 

that the variation was much greater during the latter year. 

(All temperatiires are in degrees Fahrenheit.) 
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w^h 
January 

February 

feay 

i960 

i960 

Average 

men 
61.5 

53a 

Low 

44.0 

28.3 

Year 

1961 

1961 

Average 

High 

54.9 

59.9 

Low 

23.3 

30.6 

During February i960, two days had teaqperatures above 70^ F., 

whereas, during February 196I, eight days had temperatures 

above 70 F. CoBq>aring the daily variation during the two 

months, February I96I had 3.1^ greater variation between 

the highest and the lowest temperature of each day. This 

much variation must have been the factor which forced the 

bats to cluster in crevices in area IV. 

For contrast, in area II, Collapse Cavern has a 

very obscured tunnel. Air n»>vement in the paasages of this 

cavern are hard to detect even with smoke. Bats in this 

cavern did not cluster in crevices as those did in area IV, 

but remained in open clusters. These clusters were often 

in the lower recesses away from the trapped warmer air in 

the upper chambers. This trapped air was warmer due to 

the slow air exchange. 

In area IV, the outside teaqperature remained below 

10^ C. for five days in the latter portion of January. 

After four of these five days the temperature In the ceil

ing of the main hibernating room drof̂ ped 1 C. During 

the following 13 days, the temperature fluctuated between 

3 and 7^ C. Also during this period, a small open cluster 
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formed in this area, but at the end of the 13-day period 

the cluster had disintegrated, with the bats moving into 

crevices. Bats move into crevices because the tesqperature 

there is lower by four or five degrees than that found in 

the higher reeeases of the ceiling. 

The crevices near the passage temperature recorder 

were washed by air currents, but only the wrists and face 

of the bat were exposed, therefore, a current of warm air 

would not affect a bat to the same degree as it would one 

in an open duster. A cluster washed by warm air would 

eventually break down due to the bats on the perimeter be

ing warmed to the point to where they would fly. 

Gypsum, surrounding the bats in a crevice, haa a 

greater conductivity of heat than either water or air. 

Therefore, a bat on the perimeter of a cluster in a crevice, 

having his body preesed against the gypsum, would lose heat 

faster than a bat in an open cluster. If another bat came 

to lie against the first, a heat transfer would be made by 

contact of the bodies. The heat transferred to the torpid 

bat would be dissipated to the gypsum. In this manner a 

cluster can form in a crevice without the new arriving bats 

disturbing the older residents to any great extent. 

Once the crevice cluster is formed, the bats remain 

for great lengttis of time. To check intracavemous move

ment, the ears and the fur between the ears was painted with 

airplane dope. The cavern was divided into sections with 
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different colors for each section. The results were that 

approximately 735< of the bats remained in their respective 

aureas for 36 days after they were painted, at which time 

they were removed and banded. 

The crevice clusters were foiind to shift in depth. 

This would vary with teaqperature extremes and with the width 

of the crevice. In narrow crevices, the bats were one-half 

to one inch from the surface, and In those crevices four 

to eii^t inches wide the bats were three to six Inches deep 

and packed very tightly—so tightly that it was difficult 

to withdraw a banded one. 

In order to maintain the lowest and most constant 

temperature possible, it appears that bats will withdraw 

Into crevices when the overall daily tenqperature varies 

greatly and does not reach a point where it is a low con

stant. The temperat\u*e in the cavern is the result of the 

physical conditions of the cavern and the temperature ex

tremes outside the cavern. These factors in turn have a 

direct effect upon where the clustering site Is located in 

the cavern as well as what type of cluster will be formed. 

VEIGHTS 

In order to see if a significant loss of weight oc

curred during the hibernating season through metabolism of 

food reserves, bats were weighed in November, December, 

January, and February. These weights are graphically 
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illustrated In Figure 2 for the females and Figure 3 for 

the males. 

The most critical loss ef weight occurred in the 

early portion of the season. This can be seen in Table 4 

where the greater differences between means occurred dxir-

ing November and December, 1.21 grams for females and 1.0 

grama for males. These findings indicate that it is of the 

utmost importance that a bat find the coldest portion of a 

cavern as early as possible. 

The great loss of weight between November and De

cember indicates that the temperattires outside fluctuate 

to such a degree that the temperature within the cavern is 

not allowed to decrease as rapidly as is needed to conserve 

body fat. The higher temperatures would allow nocturnal 

activity rhythms to penetrate the stupor and awaken the bats 

to activity. This activity uses the vital reserves. 

Vhen the cavern's temperature is lower than 10 C. 

the rate of metabolism of Iht reserves is not as critical 

as that above 10** C. H*>ck (1951) found that temperatures 

of 20** C. caused five times the metabolic rate as that of 

10*̂  C.I and 10® C. was only double that found at 2® C. For 

a bat to allow itself to be subjected to tenperatures near 

freezing is also a disadvantage, for Hock also found that 

at 0.5® C. the metabolic rate is quadruple that found at 

2.0^ C. If the metabolic rate continued at this rate. Hock 

thought that the bat would soon awaksn. Twente (1953b) 
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found that bat clusters had moved after temperatures of 

freesing or below had occurred. This also occurred in the 

caverns in this study. From this data, it appears that 

some means of protection has evolved in conjunction with 

the ability to hibernate, in order that the hibernating 

bat may survive extremely low temperatures. This would 

possibly explain why there are many bats found flying in 

caves and oavems although the air temperature is below 

freesing. 

SUIOfARY 

1. The research for this paper on Hyotls velifer 

incautus was done in a group of caverns in northwest Texas. 

Other caverns occurring in western (Udahoraa and central 

Texas were entered in search of migratory bats. 

2. In the areas of this study, 11,192 Myotis 

velifer were handed, 10,188 in the northwest Texas region. 

3. It has been found that returns for the first 

year after banding are usiially less than 50fl» with this de

pending upon the amotmt of disturbance and Intercavernous 

movement to unknown caverns. 

4. The low percentage of repeats during a season 

is a possible result of multiple factors such ast dis

turbance, utilization of temporary quarters, emigration, 

Imadgration, and a failure to remove all bats from the 

cavern. 
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3. There were 68 bats recovered that traveled dis

tances not less than 33 miles. One female flew 102 miles in 

less than three days in mid-winter. Her knowledge of the 

caverns could have resulted from the experiences she had 

in her feeding range; a factor that may be Involved in 

those bats that make long mid-winter flights. 

6. The physical characteristics of a cavern deter

mine its type of atmosî Mirio conditions. These conditions 

are dlz*ectly affected by weather extremes outside the cavern. 

Atmospheric conditions also determine what type of cluster 

is formed by the hibernating bats. A bat within a cavern 

with highly fluctuating temperatures will move Into a crevice 

in order to keep its temperature at a minimum and for pro

tection from extreme atmospheric changes. 

^* R|yotis velifer seem to lose the greatest amount 

of weight in the fall and early winter due to the high preva

lent temperature within the cavern and the resulting pene

tration of the stupor by nocturnal rhythms. 
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TABLE 4 

THE MEAN WEIGHT Câ  MYOTIS VELIPER IK ORAMS^ THE DIFFERENCES 
BETWEEN THE KSAllSt AKS W B T-VALUE OF THE DIFFERENCES 

RECORDED DURING THE I96O-6I HIBERNATION SEASON 

Noveaiber 

Deceaiber 

Janiiary 

February 

15.69 

14.48 

13.60 

12.96 

November 

I>ecember 

Januaẑ ^ 

February 

14.70 

13.70 

12.95 

12.91 

Month Mean Differences t-value 

Females 

1.21 4.16 

0.88 3.52 

0.64 2.45 

Males 

1.00 3.94 

0.75 2.67 

0.04 1.33 
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Figure 1 

The location of the area in nor^iwest Texas in irtiich 

the research was perfomed. 
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Figure 2 

A graphic representation of the weight in grams of 

females obtained over a four month period. Each bar dia

gram shows the range of variation^ the mean, two standard 

deviations* and four standard errors. 
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Figure 3 

A graiMLc rei^resentation of the weight in grams of 

males obtained over a fcmr month period. Bach bar diagram 

shcyws the range of variation, the mean* two standard devia

tions and four standard ez*rors. 
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Figure 4 

A summary of the t^nperatures recorded at River Styx 

Cavern showing that the variation outside the cavern also 

caused variation within the cavern. These records cover the 

temperature from January 1, 196I to Iferoh 14* I96I. 
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