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IN'J.'RODUCTION 

This study is part of a program of research begun in 1953 

by the Florida state Board of Health aimed at identifying the reser­

voirs of Wildlife rabies in Florida. Intensive study of the role of 

bats in this relationship was begun in August, 1954, and continued 

through September, 1957, stimulated by a flurry of attacks by rabid 

bats and supported by grants-in-aid from the National Institutes of 

Health. 

In the beginning it wee obvious that a thorough study of the dis-

tribution and ecology of bats was necessary to the logical pursuit of 

the prims.ry goal. It was necessary to know what species of bats were 

found here, whether or not they migrated outside the state, what habi .. 

tats were used for feeding, roosting and other activities, and what 

seasonal movements took place inside our bounde.ries . Data on life 

history, abundance end population dynamics were particularly desired . 

These details were basic requirements for a thorough understand-

ing of rabies epidemiology in our bats in addition to their intrinsic 

value as items of zoological interest. The findings contributing to 

the latter ue presented here. 

Florida is a particularly fortunate locale for this type of in-

vestigation because here the flora em. fauna of boreal North America 

approach the tropics in a region where formidable barriers exclude lDOst 

of the tropical bats found in the Antilles to the south. This selection 

o~ ,~~pec1eB is an example of geographical restriction of range Without 
' .. .... 

" . \ 
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81lY evidence of ecological replacement by other species. It should 

prove conducive to identification of some of the factors affecting bat 

distributional ecology. 

A study covering 15 species inhabiting a state spread over 700 

miles and designed to trace an infection identifiable in only a small 

percentage of the population obviously requires a large collection of 

specimens and a considerable amount of organization of the collecting 

personnel . Both were attained, but not without sacrificing some of the 

niceties of zoological collecting. It was particularly di1'1'icult to ob-

tam data from cooperators on collecting failures, or the quantity of 

effort expended !rui tlessly in searches for bat aggregations suitable 

for collecting by organized groups of bat shooters . These studies may 

be duplicated in other situations with confidence in the conclusions 

revealed by a comparison of results. 

Tbe purpose here is to attempt to utilize the material collected 

so as to elucidate factors affecting the ecological distribution of bats 

in Florida. 

/ 
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"HISTORY OF BAT SWDY IN FLORIDA 

Any historical account o:f' the study of bats in Florida can on.l¥ 

be a summary I with deletions I of the study of marnmeJ ogy in the state. 

Most accounts of ear~ bat observations are contained in general faunal 

studies or in taxonomic works resulting from sporadic collecting tripsl 

often made as working vaca.tions by the familiar pioneers of American 

Good summaries of early mamna10gy in Florida can be found in 

Chapman (1894) and Sherman (1937). Comments on mrumnal studies in the 

historical section of Hrnvell 's (1932) Florida Bird Life are also --. ....... ----
enlightening. 

The earlier students and casual observers of natural history 

were attracted by more spectacular and useful animals than bats. Ribsut 

(Connor I 1927) I Bartram (1791) I Romans (1775) I Williams (1827 and 1837), 

and Aubudon (1831-1839) left no clear descriptions of ba.ts. It was not 

until the last three decades of the nineteenth century that a beginning 

was made on a faunal list Which included bats. Allen (1871) I ~ard 

(1871 and 1873) and Rhoads (1894) made several contributions. ChspDaIl 

(1894) ~eferred to their works and to that of his collecting team and 

compiled a. state list of ten species. Four of these I Pipistrellus 

subflavus, Lasiurus borealis I Nycticeius humeralis and. Eptesicus fuscus 

include two forms each in Florida by present accounting. Thirty years 

passed before this list was expanded. Sherman (1934) added Myotis grises­

~, Barbour (1936) Eumops glaucinus , Rice (1956) Myotis keenii l ~ 

4 



Jennings and Layne (19:51) )!yotiS sodalis. 

A number of memna.J studies, primarily local faunal lists, added 

knowledge of range and natural history of the more conmon species. 

Those of Barrington (1949), Blair (1935), Frye (1948), Moore (1946, 

, 

1949 and 1949'0), Pearson (1954), Pournelle (1950) and Schwartz (1952) 

contributed further to our knowledge of bats in Florida. Sherman's 

lists of Florida mammals (1937 and. 1945) contained locality records of 

bats not published elsewhere. Only four studies were devoted to ecology 

or natural history of bats. Sherman (1937 and 1945) and Rice (1955 and 

1957) reported on Tadarida. brasiliensis I Dasypterus floridanus I Myotis 

austroriparius . :a.nd )(}rotia grisescensrespectiv~ly. 

This was the status of oUr knowiedgewhen the present study began. 

vie had. a reasonably complete faunal list, with some knowledge of the geo­

graphic distribution of species and races from various collections. Good 

studies had been made on the life history ana ecology of two colonial 

species and rather incomplete data were available on two other species. 

Extrapolations were possible from studies in other states but little or 

nothing was known about relative abundance, seasonal movements, popula­

tion structures, or habitats in Florida. 



MEn'HODS AND MATERIALS 

Bats were collected by shooting at dusk, by purchase froni 

SpElnish moss gatherers, and by using hands and nets in colony roosts. 

A few were donated by the interested public who found -them in -a helpless 

condition or confiscated them from pets . 

TABLE 1 

BATS COLLECTED BY VARIOUS MEI'HODS IN FLORIDA DUROO THE S'lUDY 

Shooting Moss Colonies Donated. Total 

Myotis 8Ustroriparius 13 0 1535 2 1550 

MYetis gr1sescens 0 0 203 0 203 

l1yOtis sodalis 0 0 2 0 2 

Pipistrellus subflavus 124 40 142 0 306 

Eptesicus fuscus 6 0 6 0 12 

La.siurus borealis 108 2 0 0 llO 

Lasiurus seminolus 514 69 0 13 596 

Lasiurus cinereus 0 1 0 0 1 

Dasypterus floridsnus 191 1131 0 1 319 

Nlcticeius humeralis 188 3 5 2 19B 

Tadarida brasiliensis 11 0 1220 8 1299 

Eumops glaucinus 0 0 0 3 3 

Unknown Species 1 0 1 0 8 
(Unidentifiable) 

Total 1222 296 3114 35 4661 
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Collection ~ Shootipg 

Shooting at dusk proved to be the most effective method for 

collecting the non-colonial species of bats. More than one hundred 

public bat shoots were organized by the Area SUpervisors of the Game 

and Fresh Water Fish Conmission. These shoots were held under condi­

tions described below and produced ecological information as well as 

large samples of the bats flying at dusk at each shoot locality. 

Each Area Supervisor, of which there were about 20 in the state I 

was asked to search for bats feeding in the two to four counties under 

his admjnistration and to orgsnize public shoots for those concentra­

tionswhich could be shot. No attempt was made to hold shoots in 

every county. The basic collecting unit was the two to four county 

administrative area, four or five of Which made up a region. Most 

supervisors selected one or two -representative counties and spent all 

their efforts sampling bat concentrations in them. 

The term aggregation is applied to most of these large feeding 

concentrations because some elements of social interaction were observed. 

Aggregations contain several species and are stable over long periods of 

time, if the supply of insects lasts. Heavy shooting does not appear to 

decrease the aggregation ' s size I apparently because many bats feed here 

for only a short tine each evening and are replaced by newcomers as 

they leave. Thus an aggregation estimated to contain 40 bats ~ yield 

100 or more to repeated shooting without an apparent decrease in size. 

This Ill8¥ be due to the attraction exerted by the volume of high frequency 

7 
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TABLE 2 

SEASONAL Rm.JRNS FROM COLLEC'l'Im 

Month Shooting Moss Colonies Donated Total 

January 10 4 82 1 97 

FebruB.1'y 43 23 400 1 467 

March 57 12 266 0 335 

April 13 18 203 2 236 

~ 130 9 213 5 357 

June 235 132 273 7 647 

July 223 44 118 8 393 

August 105 4 7 6 122 

September 296 12 367 2 677 

October 53 6 524 2 585 

November 23 12 356 1 392 

December 34 20 305 0 359 

Totals 296 3114 35 4667 



sound produced by several feeding bats on others passing by. Griffin 

(1950) has pointed out that the noise level produced by one bat squeak­

ing a short distance 8M~ exceeds that found in a boiler factory. The 

location of several dozen would appear to be broadcast over a great 

distance I indicating by permanence that a good supp~ of insects is 

found there. 

Ponds, fields, airports" pastures and other sites with open vege­

tation so bats could be seen flying, and sparse ground cover to facili­

tate recovery of downed bats were usually selected. After organizing 

the shooting party and holding a shoot each Area Supervisor filled out 

a shipping tag to accompany the bats giving the number of shooters, 

number of bats shot down but not found, weather, terrain, vegetation 

and other pertinent data. Most of these sites were later visited to 

check on the accuracy of terrain description. Of the shoots held uDder 

this system 93 were organized and recorded so that they could be con­

sidered standard public shoots,. 

Map 1 shows the effort expended in each county and administrative 

region in public shoots, expressed in units of man-evenings. This unit 

indicates the effort of one man, presumab4r an average hunter from the 

county, trying to shoot and pick up bats from the time the first feed­

ing bats appear at dusk until it becomes too dark to shoot them effec­

tive~. The regions indicated on the map are administrative diVisions 

of the Florida Game and Fresh Water Fish Commission, each containing 

four or five administrative are~ supervised by an Area Supervisor. 

Map 2 shows the number of bats recovered from these shoots in 



Map 1. Collecting effort expended in public bat shoots in Florida 

expressed in man-evenings for the counties and regions where success­

ful shoots were held. 
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Map 2. Number of bats of all. species taken by public bat shoots in 

the counties and regions where successful shoots were held. ( Includes 

those bats reported as shot but not picked up.) 



each county and administrative division of Florida. Successful shoots 

were held 1n 33 counties., Map 3 shows the return per unit of collect­

ing effort 1n each county I based, upon total number of bats of all 

species shot down, including tho~ not picked up because of adverse 

terrain features., 

Month 

January 

February 

~iarch 

April 

May 

June 

TABLE 3 

NlJMBEI( OF JUBLIC . SliQ(1.rS HELD EACH M0NTH 

1 

o 

3 

2 

12 

11 

Total - 93 

; 3 ; I 

MOnth 

j114r 

August 

September 

October 

November 

December 

Number 

10 

9 

37 

3 

2 

3 

Tallle 3 shows the number of shoots held each month. It is evi­

dent that bat concentrations are not common in Winter when bats are 

only active during sporadic warm periods. During the five warm months 

bats were abundant and good conce.ntrat1ons were located regularly It. The 

number of shoots. held in September is a result of the increased popuJ.a­

tion a:rter young beg1n to fly as well as a greater tendency to aggregate 



Map 3. Bats taken per man-evening of collecting effort at public 

shoots in each county where successful shoots were held. 
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when the mating season approaches. At that t.ime concentrations ere 

larger and more . of them. are encountered.. 

Table 4 shows the number of each speci:es yielded by these shoots 

in each Whn1nistre..t1ve region. 

'l'ABLE 4 

NUMBER OF lWl'S COI..L8CTED .ltt PUBLIC SJt()(JlS m EACH RFDION 
~ .' . . . 

. Cer-
Species Recovered West North central South glades Total 

Pipistrellus sUbf~ 4 29 19 5 0 57 

Lasiurus boreaJ..1s 32 44 7 5 0 88 

Lasiurus seminolus 54 233 56 52 0 395 

Dasypterusflor1danu8 1 29 2 99 0 131 

Nycticeius humeral is 9 38 10 29 5 91 

Total recovered. 100 373 911- 190 5 762 

Bats not recovered 37 loB 54 93 3 295 

Total bats shot down 137 481 148 283 8 1057 

Data from these shoots have been a.nal¥zed in two WB\Vs . First, it 

~ be reasonably assumed that the Area Supervisors and their Wildl.1fe 

Officers exerted a uniform effort over the state in an attempt to locate 

feeding bats . When these were located, the shooters necessary t Q,.a:dequa'!;e-

l y collect the feeding population were assembled. If this is true then 

the figures in Table 3 and. Map 2 indicate the relative abundance of 



feeding bats, of' each species, at, dusk in variOus sections of FlQrid.e.. 

On tbe' othei:.' haad,,:. it, m&\Y be argued that for various reasons the 

intensity of collecting effort was , neither. ;tSlldom nor uniform over the, 

,mole state.,. If this is true, then the: abundance of bats feeding at 

dusk and the relati~ ebuiJdanee of each , species is indicated more , ac­

cure.tel¥ by the, yield per, man-.veniDg oi' effort, ... Map 3 alld Table 5 

present. these. data by counties, am. by administrative regions _, This 

presentation: p:rwbab~ 1niUea.tes the actual abundance most , &C.<nlratel:y 

the species whioh j~j,n large ~eg .. tionlh Relative abUl'ld$lce in vsr,i ... 

ous habitats is, indicated in the species discussions" 

TABLE 5 

BATS TAKEN PER MAN-EVENOO OF EFFORT IN EACH RIDlON BY PUBLIC SHOC11'S 

Region Total Shot Jml 3J J~ 31 Bats 
Lost 

'£.lest 3 .. 5 .. 1 .B 1.4 .. 0 ~ 1 ... 0 

North 2.2 . 1 . 2 1 eel . 1 . 2 .5 
Central 1.8 .2 .,1 .7 .0 .1 .. 7 
South 1 .. 9 . 0 ..0 .4 .. 7 .2 ~6 

Everglades 2 .. 7 .0 .0 .. 0 .. 0 1.7 1.D 
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The tendency to seek large concentrations end therefore select 

in favor of the species which join feeding aggregations is an important 

factor affecting the aoeuraey of shoot da.ta., ,Figure 1 presents a 

comparison of '~ yield :per unit of effort (bats shot down per man) 

with total eftort (total. number of men shooting)" This curVe reflects 

two variables. First is the accuracy with Which Area Supervisors esti­

mated the numbel", o£ shOotel's necessary to sample adequately the feeding 

aggregation. Observation of shoOts in the field indicated that in few 

if an.y cases was the' number at shooters excessively large when compared 

,·lith the m.ttIiber of bats feed1Dg in the vicinity. Although there was a 

general tendency for decreasE!d return when ten or more shooters were 

used., this ms;y not be significant due to the small number of such large 

shoots held. The significant drop in yield when six shooters partici­

pated is probably due to urging Supervisors to locate large concentra­

tions which would justify employing this-,number" Perhaps in a few cases 

six shooters were used when not cal Jed for by the number of bats present .. 

A second variable is the tendency for some species of bats to 

join large aggregations more readiJ.¥ than others, do. The curves in the 

species discussions indicate, for each species cOllllD~ taken by shoot­

ing, the yield per un! t of effort in public shoots where various numbers 

of bats were shot down. Here it was assumed that the correct number of 

shooters was used to semple adequately the bats present. The number of 

bats taken is an indication of the size of the aggregation if this is 

true. It is evident that, of the species taken by shooting, all but 

Pipistrelius subflavus show a tendency to join aggregations of their 
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Figure 1. Number of bats taken per unit of collecting effort at public 

shoots of various sizes. (Bats reported shot down but not picked up 

were included in the tabulation.) 
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own or other species. 

As data acCUDW.a~ hom shoots, ' c.rta1n sectiOns of the state 

seemed to laCk bat concentrations large enough toet1mul ~ shooting by 
. ' . ' 

Area SUpervisors. ,.se areas we1-•• ~ 1JIQft ,~tenslve~ ,by driv-

ing sloWly aloDg ~. tbJ"Qugb ae1ected habitats, somet1mes watching at 

ponds or other S1tuat1OD8 Wh1Cb · ae.med to ofter ,good bat feeding cond! ... 
• ! ' .. 

tiona. Sim1]ar ~s vel'e run .. ccm.t-~~-> in the Borth Florida 

Region where large sample. _ had heen tek.ep by public ab.oots. These 

transects were run about 200 tD.Je" in IlIOJ'8 tba 50 ~a11t1ee (shown on 
..... ' . . ~ -

Map 4) under conditions of weather, ~J.1ght aDd season favorable to 

bat feeding activity. The reSUlts ' ~~ :uphel4 the previous indi­

cations of rel.ative abundance from public shoots. 

Bats shot in these searches were not included in the Public shoot 

anaJ.;yses. A comparison of speciel!! taken by the two shooting systems is 

presented in Tabl.es 6 and 7. 

'!'he abundance estimated from shooting yields is indicated in two 

w~s on maps accompanying the species discussions. Yield per unit of 

col.lecting effort at public shoots permits an estimate which 1s ex-

pressed in the terms abundant I common and few. Tbese are asSigned -
values according to the following scal.e: 

Abundant - usuaJ. yield more than one per men per shoot. (Three 
bats per man were ' otten taken 8lId eight was the maxi­
nnun number reported for feeding aggregations.) 

Common - usual yield between one-half end one per man per 
shoot. 

Few - usual yield less than one-half per man per shoot. 



Map 4. Location of the bat shoot transects used to supplement data. 

from public shoots. 
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The estimated abundance was extrapolated to coincide with the range of 

plant communities in which shoots were . held when a similar abundance 

in the community was indicated by transect observations, impromptu 

shooting, or other data. ' 

Relative abundance I estimated from yields from all types of 

shooting and enal.yzed by county units I appears on a separate map, which 

also shows the locations where parturient females were collected. Bere 

abundance in comparison with other species collected by shooting in the 

county 1s indicated, accot'cUng to the following scale ot valuesl 

Predominant .. the species made up one-half or. more of the bats 
shot in the county 

Subordinate .. the species made up between one.tenth and one-half 
of . the bats sbot in' the county. 

In the counties where relative abundance is indicated, ten or 

more bats were shot. In half of these, between 25 and 150 bats were 

shot. Relative abundance reflects the frequency with which a species 

is encountered away from aggregations as well as 1 ts abundance in ag-

gregations sampled by public shoots. 

Census 

A census technique designed to estimate the number of bats using 

a. measured area was applied 460 times in 141 localities by some 30 of 

the technical personnel of the Florida Game and Fresh Water Fish Commis-

sion. The first year's results indicated that 70 per cent of the 316 

randomly selected areas had no detectable use by feeding bats while 

more than halt of the remainder were so heavily used that the random ... 

ness of their selection was suspect. The delOOnstrated tendency to 



TABLE 6 

BATS TAKEN m FLORIDA B! PUBLIC SHOO'lS COMPARED Wr.m THOSE TAKEN ON 
~ 

I. 

Public Shoots Transects 
-Number Per Cent 

Pipistrellus sUbflavus 57 7 36 21 

~1urus borealis 88 12 28 17 

Lasiurus seminolus 395 52 65 39 

D6Sypterus floridanus 131 17 , 18 11 

!ycticeius humeralis 91 12 21 12 

Total 762 168 

TABLE 7 

BATS TAKEN IN THE NORTH FLORIDA RIDlON BY RJBLIC SHoors C(»fPARED W1TH 
'l'HmDS TAKEN ON TRANSECTS 

Public Shoots Transects 
Number Per Cerlt Number Per cent 

Pipistrellus sUbflavus 29 8 33 22 

Lasiurus borealis 44 12 24 16 

Lasiurus sem1nolus 233 62 60 41 

Dasypterus floridanus 29 8 17 12 

Nycticeius humerelis 28 10 13 9 

Totals 373 147 



aggregate precluded any reasonable estimate af the total bat population 

Wi th the resources available and so this acti vi ty was not carried beyond 

the field test stage. 

Collecting by PUrchiL$e from Moss Pl.an'ts 

About 179 bats old enough to fly aDd ll7 non-flying young were 

purchased by offering a bounty for 11 ve bats found roosting in Spanish 

moss I Dendropogon usneoides (L) Rat. '!'bis Jll)SS is processed camner­

cie.l.ly in the upper and middle peninsula for packing and upholstery 

materials. Seasonal workers gather moss during periods when other em-

ployment is l.lOt available I while a few people regularly engage in this 

work. The green moss is de1ivered to processing yards" of which there 

are two" one located at Apopka and the other at Bushnell. During the 
" 

first year of purchases the Bushnell yard was moved in from · Plant City. 

Table 8 shows the species received, .. ~pa.rated by sex and age group. 

Table 9 compares the yield ot flying age bats from moss yards with 

that obtained by shooting in the counties fran which moss was purChased. 

Collect!R§ from Bat Colonies 

Collections were made from the bat eolonies located during an 

intensive search for colony roosts in caves and structures. SiX species 

were taken by this method and four of these could be studied effectively 

only at their roosts. More than 25 caves were visited and eight !1Yg:tis 

colonies were located. Four of these were Visited regularly over a 

three-year period. 



TABLE 8 

BATS TAKEN FROM SPANISH MOSS (OOIM)N SPECIES RECEIVED ALIVE ONLY) 

Adults 
Total Total. Male Female , t Babies ,/ Species 

Pipistrellus subflavus 40 25 7 lB 15 

Las1urus sem1no1us 66 51 24 27 15 

Dasypterusflo~id8DUS 161 98 41 57 63 

Nycticeius humeralis 3 3 0 3 0 

TABLE 9 

GROW BATS TAKEN FROM SPANISH }lX)SS COMPARED WITH THOSE SHOO' IN THE SAME 
GENERAL AREA 

Species Moss Shot 
Number Per Cent NwOO~ Per cent 

Pipistrellus subflaws 26 16 28 12 

Eptesicus fusCUB 0 1 

I,.a.siUl'US borealis 0 12 5 

Lasiurus sem1no1us 51 28 116 49 

Lasiurus c41ereus 1 0 

DasYl?terus floridanus 98 55 77 32 

Nycticeius humeralis 3 2 4 1 

Total 179 238 
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Through numerous contacts about 35 bat colonies were located 

in structures such as houses, bridges, power plants, lumber mills, rail­

VlEq stations and. storm sewers. Although some of these were not used 

more than once during the study it was usualJ.¥ possible to identit'y 

the resident bats. Onl¥ a few bats were observed while roosting out· 

side established colony roosts and the details of these encounters are 

prese+lted in the species discussions. 

About 850 bats, taken by the Florida state Boa;rd of Health before 

the study began, were a.vailable for examination, although met of them 

lacked collecting data. Some valuable ecological notes were later ex­

tracted from this material 8lld :from the collectors. 

Since these collections were intended for epidemiological study 

and zoological work was secondary, the coOO1 t10n of specimens and their 

ii tness for exami nation should be described. All of the bats obtained 

by shooting and most of those collected in other W~B were shipped to 

Jacksonville under refrigeration, many actually frozen. There they 

were thawed and the brains were taken out by removing the top of the 

skull. In mat cases salivary glands ~ other attached tissues were 

also removed. The bodies were then preserved in a formalin-phenol­

glycerin solution until identifications COuld be made. At this time 

they were transferred to 40 per cent alcohol. 

These harshly shot insect feeders, subjected to the hazards of 

refrigeration in transit and inelegant surgery upon arrival, tolloved 

by delayed fixation, were often poor zoological specimens. They did 

yield data on reproduction, sex ratios aDd age. Spermatozoa. did not 



survive in recogn!zable fomn 8lld were not found in preserved bats" al-

though they were recovered" almost a.t will, in fresh material. 

Tooth Wear end !Se Estimation 

It was considered desirable to develop a method :::6or determining 

the approximate age of bats collected during the inVestigation. SUch a 

technique would permit some -insight into bat population structures and 

mortaJi ty rates. 
. 

Since almost all young bats of the species studied are born with-

in a period of two months in May and June " it was possible to separate 

the females into two age groups rather easily at any time. Bats shov­

ing no evidence of having borne young 9~ reasonably be assigned to 

the young of the year class, while those females which had enlarged 

mamnae and uterine horns or placental. scua could definitely be con-

sidered older than one year. 

Tooth wear was investigated as a means for, estimating age in the 

older group of bats" following the principles outlined by Anderson 

(-1918). A trial was made with the yellow bat semple because of the 

number available Which had been taken almost simul.taneouslyand because 

of the conveniently l.8rge size of this a.nimaJ.. Females were separated 

into adult and subadult groups based. upon morphological cbsracters. 

Then the upper tooth row was extracted" munted in plasticine ch\V and 

observed through a dissecting m1CZ'G8oope equipped with an ocular micro-

meter. The following measurements were taken: 

1. Incisor length - cingulum to tip. 

2. Incisor wear face - maximum diameter ot the face. 



3. Canine length ' .. c1ngul:\lD1 to tip. 

~.. Canine wear face ... max1mum width of the wear . face .. 

5. Premolar le~ - c'1nguJ.um to tip, first pretOOlar. 

6.. Pr~J.ar wear face • maximum width ot wear :race. 

7. First molar wear face ... length at l~ face on infra-cone. 

8 It. First molar wear face - width ot ,,:-ear face on postcone •. 

9. First molar wear face - length 01: wear face on postcone. 

10.. Second molar wear face .. length of wear face on infra-cone. 

ll. Second IOOlar wear face-width of' wear fe.ce on posteone. 

12 ~ Second molar wear face .. length of "Tear · face on postcone. 
'. 

Plane edges were used as wea;r boundaries rather than the edges 

of visible dentine. 

These measurements were than graphed in pairs to test their con­

stancy with each other and to he.lp select the most useful ones... lvlost 

. of the measurements showed some evidence of age correlated decrements .. 

The two most promising ones I canine wear face and fir'st molar wear face ' 

on ' the postcone, were tested furthel' by plotting the wear measurement 

against month of collection. If the ra.te of wear is relatively uni-

form throUghout life this procedure should result in a. linear arrange-

ment of the bats in order of their eb.ronologioal age. It gl'Ouped into 

discrete wear classes I each one should correspond to a year class. A 

suggestion of this was obtained, but the grouping was not so clea.r~ 

defined beyond the seoond yea:r that actual wear-year correlations eoul.d 

be mad.e.. This portion of the sample w~ divided into arb1tre;ry wear 

classes estimated to contain equal increments of wear., Much of the 



overlap appeared 'to be due to mre rapid wear during the summer and 

fall. than during the winter months. The weer classes used here are 

arbitrary divisions of the wear observed and are not necessa:ril¥ cor­

related with chronological age. Figure 2 shows the midranges of the 

various wear classes assigned to the mlars of all species examined. 

Wear classes were assigned to male yellow bats of two groups 

separated by testis size and these fitted the graph for females con­

vinciDg1;y. Tooth wear is probab1;y equal in the sexes. 

Although it was not possible to separate bats older than one 

year into exclusive groups correlated with yeU8 of age" it was poss­

ible to estimate bat ages more acourate~. A bat older than one year 

can be given an age relative to others of its group. This system per­

mits estimates of comparative mrtality at different ages end between 

the sexes. For the objectives of this study the use of these arbitrary 

tooth wear classes appeared to be satisfactory. 

s~ 

The materials examined included a large sample 01' the bat popula-

tion segment feeding at dusk, with large samples from large feeding 

aggregations as well as bats collected where only a few individuals 

were seen. This sample was supplemented with collections made by tak­

ing advantage of the ecological adaptations of v803.'ious species which 

permitted sampling population segments With d1fferent characteristics. 

Practically all of these bats were accompanied by reliable ecological 

data taken by the collectors and yielded llDre after they were examined 



.--

lingual 
side 

rear 

Fi gm:e 2 . Hear stages of the first upper molar used to separate age 

groups of all bat species . (The amount of '-lear shOw"11 in each class 

example is approximately in the center of the range of '.fear assigned 

to the class.) 
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in the laboratory. Same other ecological information was obtained 

while observing flight habits and colony roosts, without collecting 

any bats.. Interviews with collectors and observations. of public shoots 

were also informative. 



DISTBIl3UTION OF BATS m THE FAUNAL RmIONS OF FLORIDA 

west Florida 

Most of the region forming the panhand1e of Florida is a 

reasonsb4" homogenous unit with a continentalcllmate. ']he plant 

cormDunjties fit easily into three natural groupings. In the northern 

half cl.a8' hills covered with pine or mixed pine 8lld hardwoods are wide­

spread. South of this comnunity" rolling sandhills form a belt char­

acterized by an open vegetation in which longleaf pine and. turkey oak 

are dominant .; Di some areas pine flatwoods lie at lower elevations 

near the coast. In others the sa.ndhills extend to the OOe&n Or to 

sounds" which are protected by barrier islands off shore. Typic~ 

the strand vegetation is composed of the sand pine-dwarf oak commmity 

known as scrub throughout Florida. 

streams of various sizes penetrate these communities, some ex­

tending inland for many miles. .AlJoost all of the larger ones are 

bordered with extensive floodplain swamps of cypress and mixed hard­

woods. In the . upper reaches there are low sandy areas usually covered 

with small cypress trees. 

CiVilization has brought little change to these oomm.mities. 

Timber and pulpwood, cattle grazing, tourism and large air force 

reservations are maJor categories of land use. They make little ob­

vious change in the composition or extent of native vegetation.. Agri­

culture is large4" limited to the red claiY lands and the low sandy 

areas near small stream heads. Here row crops and improved pastUl'eS 

30 



result in extensive clearings, but l8.1'ge areas of natural vegetation 

remain, 

The COIllDOD. bats found here are: 

Las1urus sem1nolus 

Las1urus borealis 

Pipiatrellus subflavus 

Nyeticeius h~a.lis 

Tadarida brasiliensis 
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The first four species were taken in all four plant cOl.lllluni ties 

but they were all scarce in flatwoods. The pine-hardwood covered 

rep. cla¥ hills supported. the largest concentrations of bats and yielded 

most of the specimens taken by shooting. Here Laeiurue borealis most 

neaTly approached Lasiurus seminolus in abundance. 

T8.!larida colonies were cQIlIDOn in bulldings throughout the region 

and one of these yielded !,Ptesicus fuscus when the bats were shot as 

they emerged at dusk. Only two other species ot bats have been taken 

in the region, D~rus floridanus and Las1~ c1nereus, am each is 

represented by a single specimen. 

The Marianna - Appa1sch1cola L1mesink Regi~ 

Near Marianna" Jackson Oounty, and along the Cbattahoochee­

Flint-Appalaebicola River system a region of laTge l.1JDestone caves and 

cool, deep ravines 'With steep sides serves as a refuge for elenents of 

the northern blota. The trees suggest a northern m:1xed hardwoc:d forest 

with beech and Ti'ilUum everywhere. Here alsO are two relics of earlier 

colder forests, the Florida yew I T&lCUS floridana Natt. and the stinking 



cedar, Torrey! taxif'olia' Arn. 

It was in the caverns of this cool forest that lotyot1s keen1i, 

Ml':otis e1sesce!lS and MYotts sode.lis were found, roosting with Ml2t1s 

austro;eipat'ius ancl Pipistrellus subflavus, some 200 miles south of the 

rest of their range. It was in this region that other bats with more 

northern ranges, Lasionycteris noctiVB§$l16, Las1urus c~ereas, and 

Wotis lucii'Ugus, were expected. to appear, but did not. The species 

common in nea;rby regions were scarce or absent here. It is not clear 

whether or not competition from the large numbers of cave bats excluded 

other species. The scarcity of surface water rtJIq have been influential. 

LasiUl'U9 s~lus, ~iurus borealis C91lP2rhinus ratineswii and ~­

sicus fuscus have been taken here but they certainly were not comnon 

during the study and no public shoots were held. Seminole bats were 

abundant nearby, where clearings were made preparatory to ddning the 

AppaJ.a.chicola River. ]Urther studies IIlS¥ yield. interesting data on the 

fauna of this region where so many species reach the extreme southern 

limit of their range. 

North Florida. 

North Florida, east of the panhandle and as far south as Marion 

County, closely resembles the west Florida region in climate, ;plant 

cOlIDllUIlities and bat fauna. The yellow' bat is found in minor abWldance 

and a cavern region simUar to that neer Marianna extends south in the 

western half. Trees '" of the mixed hardwood forest to the nOrth gradu­

ally are replaced by b,roacUeaved evergreen hardwoods untU the dis­

tinctive hammock community of central Florida is predominant. 



Major plant conmmities are hardwood. forests known as hammocks, 

swamp, pine - turkey oak sandhills and pine flatwoods. Both hananock 
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and swamp forests have closed. canopies when undisturbed and bats were 

collected only where an edge of some kind. was found. Tbey were not 

observed to frequent unbroken stands of these conmunities while feed .. 

ing, although Pipistrellus subflavus did enter under the canopy from a 

nearby edge. Several of Pearson' s (1954) Corynorhinus ra:finesgpii were 

collected While roosting in deserted hunting shacks located inside an 

extensive hamDx>ck - swamp canopy, but no other evidence was gathered 

which indicated that the airspace within h&DlaOCkS and swamps is uti .. 

lized by feeding bats. Mist nets set here did not catch any bats. A 

similar situation exists for the area above the canopy, although most 

species taken near hammock edges sanetimes sally QUt above the treetops 

for a short distance. Species collected by shooting in these cOlDmlmi­

ties were observed to confine their flight pattern e.J.mOst entirely to 

clearings or their edges. Small ponds and clearings surrounded by a mile 

or oore of unbroken forest canopy were not frequented by feeding bats. 

Since the feeding habitat of several of our bats, including Tadarida 

brasiliensis and Corynorhinus macrotia is not known, it would be un-

wise to postulate that this habitat, which was so extensive prior to 

the advent of western civilization, is not utilized. Perhaps further 

study will provide mre definite eVidence on this point. 

Although all five species cormnonly collected by shooting were 

taken at edges in these two conmuni ties, laSiurus borealiS proved to 

be JIDlCh less conmon then in Wast Fl.orida while Dasypterus floridanus 



was lOOre abundant here than anywhere outside of its principal range 

near Tampa. Dasypterus probab~ breeds herein limited numbers but 

conclusive evidence on birth and rearing of young was not obtained. 

The pine - turkey oak comnun1ty yielded few bats and no large 

feeding aggregations were found, but Pipistrellue subflavus, Lasi~ 

seminolus and Nycticeius huneral.is were frequent4r collected aJ.ong roads 

through it. Bats were not observed feeding under the canopy of mature 

stands of turkey oak, nor did the mist nets set here capture any. 

Lasiurus seminolus and Nycticeius humera.lis were often observed. f-eed.ing 

above this canopy however. 

Several small feeding aggregations were encountered in the pine 

flatwoods community but a.ll were restricted to cluste;rs of mature pine 

trees or to cypress strands and bay heads. Bats were ra.:re~ observed 

feeding in the extensive open stands of p:i,.ne trees. The few individuals 

~ collected here appemred to be in transit. 

Colonies of Myotisaustroriparius were found in caves and build­

ings in the western half of this region. Caverns are unknown in the 

eastern half and probably are necessary to the continued existence of 

colonies__ Tadarida bras.iliensis colonies were found in buildings 

throughout the North Florida region, as they were in the rest of the 

state. 

1be common bats found here are: 

Myetts austroriparius 

Pipistrellus subflsvus~ 

Lasiurue borealis 



Lasiurus seminolus 

DSSypterus floridanus 

Nycticeius humeralis 

Tadarida brasiliensis 

Central and South Florida 

central and. South Florida, or the region from Marion County 

through Brevard, Highlands and Lee Counties, have a similarity of 

climate, plant conmnmities and bat fauna which makes it desirable to 

treat them as a single unit here. 
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The southern boundary approaches the subtropical in climate, in­

cluding a narrow strip of that zone along the east coast, while the 

climate of the whole peninsula is tempered by the warm waters of the 

Gulf' am. Atlantic Ocean on either side. Numerous marshes and shallow 

la..l{es occur throughout I but especially in the eastern half and. along 

the ridge which forms the central axis from north to south. 

The vegetation of the ridge is primarily of pine - turkey oak 

community, with some admixture of scrub. An extensive area of scrub 

is found in eastern Marion COUhty. To the eastward, the high sandhills 

of the ridge drop off to the broad valleys of the st. Johns end Kissim­

mee rivers. Open vegetational conmnmities predominate here, with sandy 

prairie land. J pine flatwoods end fresh water marches covering wide 

areas. Clumps and strips of hammock vegetation occur along streams, 

where sandy prairie land drops steeply into flood plains, and along 

the ridges of the, coast. All species of bats found here appeu to be 

.-



restricted to these small areas of hamzoock vegetation, since none were 

collected or observed in sandy prairie land, fresh water marsh land or 

the pine flatwoods of the east coast. Collecting was unproduotive in 
" 

the hatmDOck areas of the east coast, but lasiurine bats were observed 

in several locations.. Prevalence of high winds and the intensive real 

estate development restricted feeding aggregations to small size and 

made collecting difficult when bats, were located. Observations indi-

_ cate that Lasiurus seminolus, Dasypterus floridanus and Nycticeius 

humeralis probably occur commonly. Several Tadarida colonies were re-

ported, but no occupied bat roosts were found. The scarcity of bats 

m~ have been more apparent than real, but here we find more plant 

communities, each covering an extensive area, that appear to lack bat 

populations. 

t-lest of the ridge a contrasting abundance of bats was observed. 

Here also the topography is low and flat, but with hamioock and swamp 

vegetation bordering most of the rivers and streams and cov~ring the 

submerged deltas near the coast. Low pine flatwoods cover most of . the 

intervening areas but here, possibly due to the presence of large 

phosphate rock deposits, small clumps of hammock trees ocour frequently. 

This area, and the adjacent portion of the central ridge constitute the 

range of t};le surprisingly abundant population of Dasypterus flol'idanus 

encountered during the studY:l while mst other species are cOlDDOn, at 

least in the northern portion. Lasiurus borealis and Pipistre~us 

subflavus gradually disa~&l' from colle~t1ons in Hillsborough and 

Polk counties, while Lasiurus seminolus was not taken south of Highlands 



and Hardee counties. The last two probably occur I at least sporadically I 

along the Peace and Caloosahatchee rivers I however. rgcticeiUB bumeralis 

maintains its uniformly subordinate abundance southward through the 

region I a.t least along the coastal flatwoods strip. 

Tadarida colonies occur commonly in buildings throughout the 

western half of the region. Myotil3 austroriparius probably reaches its 

southern range limits in the limestone caverns of Pasco and Hernando 

counties I with an isolated and sporadic occurrence in caverns near 

Apopka, Orange County. It has been taken in hollow ma.ngrove trees in 

Tampa Bay and. may breed in the vicinity I perhaps in buildings shelter­

ing Tada.rida colonies I but there is reason to doubt that this species 

of Myetis can maintain itself in regions where caves are not available. 

Eptesicus fuscus osceola is confined to this region, and to the 

~Testern half of the peninsula so far as 1s known. 

This appears to be an ecologically critical region for bats and 

much remains to be learned about the occurrence of various species here. 

Certainly the species with northern affinities decrease in abundance 

and this appears to be correlated with the gradual disappearance of 

broad leaved forest vegetation. 

Conmon bats of Central and South Florida are: 

Myotis austroriparius 

Lasiurus seminolus 

Dasypte~s floridanus 

Nycticei~s humeralts 

Tadarida brasiliensis 



SUbtropical Florida 

The southern tip of the Florida peninsula. differs from the rest 

of the state vegetationally in having a narrow strip · of tropicaJ. vege­

tation bordering a large inland marsh. The coastal str1.p has been 

described by Davis (1943) as a rim of higher land around the Everglades. 

On the east coast this rim is centered ahout a rocky ridge of Miami 

oolite covered with Southern slash pine-dominated Miami Pineland. This 

community has an open aspect~' Seaward, narrow strips of scrub surmount 

t he dune ridges while tropical hammocks, now largely replaced by tropi­

cal dooryards, occupy the lower" more fertile areas. Inland, open 

st ands:.:oiB cypress trees dominate the lower areas with cypress stands 

bordering natural waterw9\Ys. Canals usually are bordered with Austra­

lian pine plantings, often with an understory of guava. and ot...llel" shrubs. 

Bats were observed only in the tree-dominated communities. The 

tropical hammock areas have yielded Dasypterus floridanus, Lasiurus 

seminolus, Eumops glaucinus and Ta.darid~ brasiliensis during the study 

and earlier (Moore,1949 and Schwartz, 1952). Nycticeius humeralis has 

been · taken inland in the flatwoods and in the cypress strands '" 

Poor yields from the shoot organization and observations on 

transects indicate a sparse bat population south of Punta Gorda, Sebring 

and Vero Beach, although it is not uncommon to see Nycticeius circling 

about e. clump of Australian pines or in the gap cut through a cypress 

strand by a highw9\Y~ Schwartz (1952) reports this species roosting in 

hollow pines in typical Miami Pineland. ~ efforts yielded none. The 

bats taken by the natives probably reflect intense human use of the 

bat habitat. 



Both Lasiurus sem1nolu$ 8lld DasY})terus floridanus breed in the 

region and young have been taken, although. all of our specimens were 

found in a moribund condition in dooryards, usually beneath broad­

leaved fruit trees. These tree. - roosting species apparently reacb 

their southern distributional lim1 ts in the broad leaved vegetation 

of residential areas near Miami and Fort Myers. 
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Distribution of tbe freeta11s is less well documented in the 

region. Eumops glaucinus is known from perhaps as many as 20 specimens, 

all taken in residential Miami, Coconut Grove 8lld Coral Gables. Most of 

these were taken from buildings, low shrubbery or similar ruderal situ­

ations but under such conditions that it seems unlikely that they are 

the usual roosting places of the population as a whole. 

Tadarida brasiliensis colonies are found throughout the region 

where suitable roost sites exist. Specif1c records include Opaloeka and 

Marco Island (sChwartz, 1952) but numerous descriptions of large, odor­

iferous bat colonies were received. The more reliable reports were hom 

Kendall, Fort Myers, Fort Bassinger, Okeechobee and South Miami, All of 

these colonies were located in buildings or similar structures. 

Bats of all species are uncommon bere. 

The Florida Keys 

The Florida Keys, whicb offer migrating birds a welcome pathW8¥, 

leading to the tropics, apparently do not function in this ~ for bats. 

None were collected or reported from the area during the study despite 

an intensive search. f.t>re than 20 residents, bird watchers, nurserymen, 



pest control specialists" and others were contacted, some of them re­

peat~, over a period of three years. Transects were run in the town 

of Key West and at a large borrow pit filled with brackish water on Big 

Pine Key, the two local! ties which seemed to represent the most attrac­

tive habitat for bats. No bats were observed. 

There is evidence for isolated occurrences of bats in the Keys. 

~a.rd (1883) identified a drawing of bats he received there as 

Artibeus jamaicensis. He also reported seeing bats flying at dusk over 

Key West. Myotis $llstrollip8!"ius has been reported from Key West 

(Hamilton, 1943) although Rice (1~1) was not able · to s~st8ntiate this 

record in his study of the species in Florida" end considers this a 

record of an extreme wanderer. 

John Curry recalls a bat found dead in Rock Harbor after a hur­

ricane which was shown around town as a curiosity. He had visited the 

Bahamas several. times and thought the dead one very similar to the bats 

found in caves there. Neither he nor his brother have ever seen bats in 

the Keys other than this one although both have lived there zr, than 50 

years. 

stuart Whiting, past president of the Key vlest Audubon Society, 

reported having seen a bat on one occasion in 1950 at the Botanical 

Garden on Stock Island. Ralph Millner, United states Plant Quarantine 

Agent, resident in Key West IOOre than 20 years, recalls seeing a bat 

long ago but has seen none in recent years. 

At least 2500 bats, probably Tadar~da brasUensis from Texas, 

were released at Perky in 1929 as a mosquito co:rm.trol measure by Jack 
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Perky. The tower he constructed to house them and collect their 

guano still stands, although it held n~ither when the writer visited 

it in 1956. The present owner reports that he has never seen bats in 

the vicinity I IDr anywhere else in the Keys. 

These reports indicate sporadic introd'!lction by various agencies 

without successful establishment I in recent years at least. S1m1lar 

accidents are . credited with the successful introduction of iumOpe 

glaucinus into the Miami area and are probably responsible for the 

distribution of various bats in the BahBlDM (Koopnan et ale I 1957). 
. --

Geographically I the Keys are at least as eligible for introduc-

tions from Cuba and the other Antilles as the Florida ma,jn1and, or the 

islands of the Bahamas are. ~tablishment ~ be precluded by the 

absence of open bodies of fresh water suitable for drinking in flight 

and by the tourist boom which concentrates the demand for space and 

for mosquito control in the most attractive bat habitats. These eli-

minate vacant or delapidated buildings and most insects, to the obvious 

detriment of a potential bat population. 



SPECIES DISCUSSIONS 

Artibeus jamaic~is J'&:!Yipes Rebn 

'RAI'CE - Cuba, perhaps extending to Key West, Florida. Races of the 

species are found from Brazil to southern Mexico, in the Antilles and 

Jamaica. 

The Antillean fruit bat has been reported from Florida onl.¥ once 

(~d, 1883). Dr. Harrison Alien identified a drawing of a bat 
-
brought to ~ in Key West as this species. ~ also reported 

seeing bats in flight CI'Ier the Keys during theS8Dle period. Chapman 

(1894) commented: "It is doubtful if this species is more than an ac­

cidental Visitant in Florida. Mr. ~ speaks of seeing high-fly-

1ng bats which he supposed were the same as the specimen brought him, 

but Artibeus is a forest-inhabiting fru1t-eating bat and is r8.l'ely ob-

served in the open even 1n localities where it is abundant. II 

During the study efforts to collect or observe bats in the Key 

West area were profitless. It seems doubtful that this species or any 

other is now resident in the Flotida Keys. 

Myotie austroriparius austroriparius (Rhoads) 

RAmE - The Florida peninsula, southern Alabama. and southwestern Georgia. 

Other races of the species occur in Louisiana, Arkansas, Illinois and 

Indiana. 

The race of Myotis austroriparius found in Florida is abundant 

in the two cavern regions of the state ~ appears to be restricted to 

them. Maternity colonies and hibernating groups vere also found in 
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buildings and beneath bridges. Although this species was not taken 

by systematic collecting sway from the immediate vicinity of caves or 

other colony roosts, feeding individuals were shot at will near Gaines-

ville, weaving sinuously over the surface of pools of water. The feed-

ing flight was never more than a foot above the water and usually began 

so late that a flashlight was necessary for shooting. At a cave about 

eight miles west of Gainesville J and about the same distance from open 

water, this bat fed over the adjoining pastures. 

Map 5 indicates the location of collecting sites where this 

species has been taken in Florida. Most of these are colony roosts 

used during the study but some of them were not near known caves and 

could not be linked to any maternity colony • . 

Roosts and localities where this bat was taken are confined to 

the regions of karst topography and there seems to be no direct rela­

tionship with vegetation. Hammock and pine (PinusJ2!lastris) .. turkey 

oak (Quercus lacvis)* communities are characteristically found near 

caverns in Florida. 

Rice (1957) reports an intensive study of this bat in Florida 

and presents the features of its ecology. In the peninsular cavern 

region maternity colonies are usually in large caverns containing water, 

a1 though some have been located . in attics and under bridges for ID8llY 

years. water seems to be an important feature, since maternity colonies 

often abandon caverns when the watet recedes, leaving the floor dry. In 

*Names of trees from West and ArnoJ.d, The Native Trees of FlorIda. 
Gainesville, Floridal University of Florida ·Press, 1948. 
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Map 5. Looalities where Myotis austro~iP8:rius has been taken 1il Florida. 

The solid circles indicate colonies. 

Figure 3. Sex and age distribution in 633 adult Myotis austror1per1us 

examined. 



these maternity colonies females predominate (more than 70 per cent) 

(Rice, 1957) 'and practically all of them are activel¥ reproducing. Males 

apparently roost outdoors in s\mmel'1i '!'bese caverns· are uniformly warm, 

with temperatures averaging about 700" and successful hibernation is 

probably impossible in them. in winter both s~es leave the caves to 

roost in less temperate situations and become active during periods of 

warm weather. 

In the Marianna cavern region the colder caves permit an acti-

vi ty pattern conm:>nly found in northern climates, with both sexes ... 

hibernating in caves that serve as maternity colony roosts in summer. 

Males appear to roost outdoors during the s'UIlll1er in both regions. 

Rice (~. .£!:!:..) has discussed thoroughly the ecological s1gn1-

ficance of two young pex litter, found in this speCies, rather than the 

single one born to northern species of Myotis. The habit of roosting 

outdoors much of the yea:r and remaining active during the mild winter 

probably results in increased mortality ,in -Flor1da. Evidence of preda-

tion by rat snakes} oppos-sums and owls was secured during the study. 

Most of the caverns available are not used for roosts and so mateI'n1 ty 

roosting s1 tesprobably . are not · a l1mi ting faCtor. 

Ricets estimate Qf7'155,OOO individuals, or One bat per 8.3 

acres of habitat iD. the peninsular cav:ern region, is unique end no 

comparison with other species is possible. 

It is estimated that males 11'JI3.y constitute as much as 40 per cent . 

of the population but often they&.1t'e present in smaller numbers I probably 

because their roosting habits differ from those of females. 



Data from Rice (2E,. £!1.) on this species and stegeman on 

Myotis lucifue (1956) showing estimates of age composition in 

their samples, based on banding data iil the first case and tooth wear 

in the latte; are presented in Table 10. From these comparisons it is 

clear that age distribution and mortal.i ty rates in cavern dwelling bats 

merit further study. It appears, however I that these are relatively 

long-lived bats with higher mortality rates in the juveniles and young 

adults. Data gathered during this study are presented in Figure 3. 

TABLE 10 

COMPARISON OF AGE DISTRIWTION IN MY<J!'IS POPULATIONS 

Age in years 
Myoti( austrori~ius 

Rice, · 1957 
~otis lUCi~ 
stei-emaJ].Jr~ 

per cent per cent 

1 47 33 

2 18 36 

3 plus 35 31 

Males evidently have higher mortality rates and shorter life ex­

pectancy than do females due to roosting outdoors in more exposed situ-

ations. In females the heavy mortality appears to be in the first year, 

with long life expected for those surviving the first winter. 
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TABLE 11 

NUMBER OF MIC1rIS AUSTRORIPARIUS COLLEDTED EACH MONTH 

From Colonies in Caves and structures 
Month Number Month Number 

January 1 July 103 

February 135 August 0 

MarCh 109 September 69 

April 6 October 446 

May 165 November 349 

June 50 December 102 

Total 1535 

Tooth wear is slower in Myotis austz;oriJ?&rius than it is in the 

non-colonial species. Recoveries of banded individuals indicate that 

bats more than four years old. may be common in the population. The 

tooth wear classes in Figure 3 probably contain decrements representing 

more than ~ne year of wear . For' this reason the data are not comparable 

with other species and are onl¥ intended to permit comparison of the age 

structures and indicate differences in mortality rates between the sexes . 

Myotts gr1seScens Howell 

RANGE - Cavern areas fran southern Indiana and Illinois south to Tennes-

see, Georgia, northwestern Florida and central Alabama west to south-

western Missouri and northern Arkansas. 
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The status of our lalowledge of the ,lorida population of Myotis 
J .' 

grisescens has been accurately summarized by Rice (1955). An addi-

tio!1aJ. eave used as a breeding site was loea;t;ed during the study I but 

the f1eld work genereJ.ly substant~ated Rice's observations. 

The known Florida population of this species does not exceed 8000 

adult individuals just before young are born in ~, assuming a 50:-50 

sex ratio (Smitp, 1957). Band retUrns indicate that bats banded in one 

cave mB\Y appear in any of the other caves frequented by this species, . all. 

of which 11e in the cavern region of Jackson County. 

Males older than a few months are. rarely found ' in the nursery 

ca.ves but more than 2000 of these, together with about 800 females, 

were found in Old Indian Cave in October 1956. Adult females are in 

the minority in the hibernating caves but apparently roost elsewhere 

during the winter since I have never found , mOre than 800 hibernating 

females of this s.pec1es. 

These features seeJ1). consistent. nth tho~ expected in a stable 
. \ 

population resident 1n Florida and relatively isolated from the Tennes-

see-Alabama. population some 200 miles. to the north. Limited Winter band .. 

ing of hibernating bats has not produc'ed any returns to indicate migra­

tion across the intervening coastal plain, but larger banding efforts 

will be necessary before the degree ' of isolation can be determined. 

Old Indian Cave bas uruque features not found in most Florida 

caverns and these probably account for Myotis of several species hiber .. 

nating in it alone of the numerous caverns.. available. The most 1m-

portent difference fran other caverns is in elevation, since it is a 
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Map 6. Location of Myotis tp;isescens colony roosts in Florida. 



hollow chamber 1na hill' of ~~nc;t ' ~CoV$rea; . Witl'tn9"rtbern forest 
.I,. ... t ," '. , • 

trees. Three -entrancE':s .lead to th~ ,bat, ,chamber '-through passages of 

different. lengths 8114' permit 'a tl:.tN of air 'With almost every wind. In 
, ~ • I " • ;' • • 

winter th1~ produces ~atul'es. ~t h:!ut as low as 460, in the bat 

chamber ,al..JooSt unknown ~ 1n, lPlorid.$ caverns I which average 

from 680 to 730 in all season$,e' ThiS-, one · physical cha.;'acteristic ~ 

be responsible for the establ1shD:lellt Gt ~is Fi~sqens in Florida .. 

Perhaps it also is responsible for the records of two other species" 
J . 

known o~ from hibernating individuals collected in Old Indian Cave. 

MYetis keen1i septentr10nalis (Trouessart) 

RANGE - Eastern North America west to M8nit9ba, North Dakota, Nebraska, 

Missouri and Arkansas and south to Tennessee, Georgia and Florida. 

The sole Florida spec~ of Byot,~$~eni! ~~E!1m1(riOnaJ.1s was 
, .-, 

taken in Old Indian Cave, JackQOn COUl'lty by Riee(1955). He emphasizes 
~, ., .. ; - . '" 

the single occurrence ~ the. many bats he eX4m1n$'i in the area. Sub-
, . . . 

• :. i'·'".' ._.1.. ..: . I' ...... . 

sequent collections duriDg tha ;~ter liIDD.tl!ib-,have t'ailed to yield ad-
- , ' - . -

a wandere:r, not a repre'~tat1'Y • . of ,'. ,,~.a. ,~~~ res1jf1eted to 
" -, . 

the Marianna eavu.n regton., 

In its 11IJU&i t;i~ ',this is a' cavem"l'OQstingC(1)lon1al bat, most 

often encountered 111 . ...u. groups; or singl.y in caves wi~ colonies of 

other species. It appears .to breed outside of caves (Bamilton, 1943). 

Kyotis sodalis Miller and. G,. M. Allen 

RANGE - Eastern United states from Arkansas . and Missouri to western New 
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Map 1. Locality where Myotis keeni1 has been taken in Florida. 

Map 8. Locality where Myotis sode.l1s has been taken in Florida. 



• 
England. and south to northern Alabama. 1_ 

ThiS bat has been tak-en once in Florida. as a _winter h1bernant 

in the Marianna cavern region of Jackson County (Jennings and ~e" 1956). 

Two specimens were taken from Old Indian Cave on October 14; 1955. Both 

were females I one _ an aduJ.t with spe~ in the uterus and. the other I 

recognized after an extended -period in preservative, 8.-pparent~ a 
, ' 

young of the year from which sperm were not recovered. 

More than twenty trips to bat caves in Jacltson County did not 

produce any other specimens although more than a thousand. Myotis were 

examined cri tical.ly. Nor did Rice collect any in his careful study of 

Myotis austroriparius in this area .. although he did collect the only 
-

Florida specimen of !$Yotis keenii eeEteptrionalls from this same cave 

(Rice" 1955).; ~(~~ted .occll!'1"ence in a cave previously demon ... 
') , . 

strated to shelter bats with northern affiJ;lities implies that Myotis 

sodaJ.isoccurs in Florida only as an· irregul.a.:r visitor in winter and 

not as a functional species popUlation like that of Mletis grisescens. 

The pecuJ.iar ecologica,l features of Old Indian Cave are discussed 

elsewhere. 

Pipistre.,llu~ ~flavus aubt~ (F ~ CUVier) 

Pipistre.llus spptlavus floridBnus Davis 

RAInE - Pennsylvania to Kansas south to Florida and. Texas. The Florida 

race is restricted to peninsular Florida and southeastern Georgia. 

In Florida the pipistrel occurs commo~ throughout the northern 

hali' of the state and it was taken as far south as Hillsborough and 

Polk counties. In this study about 10 per cent of the bats collected 
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""-. 

" 

from caVes ~ 40 ':per cent were' .Shot :wbiie , f~Ul/l and 13 'per cent came 

from Sp8.n1sh mosS plfmts:,o " Cave coneettmi$' were ~e onq during fall 

and Winter,.. Table 12 illustrates the seasonal v.ri$'liion in ~ returns 

from the , colleCting metbcds ,that 'Y1el4ed pip1s'trel1.e'hTbis species 

was taken by shooting in al.mGist , 'every llmlth Wb.en weather warm enough 

to permit activity occi1rred. Seasonal al~t1Qn in use of roosting 
. . , 

s1 tesJ varying between h1'bernat1on in caves du:'ing wAnteI' and sleeping 

in follage and other noo!'"cave si tuat10ns in warmer weather is eharac­

ter1st1c of this bat. 

Although usually founQ. 'Wherever bat shoots yielded reasonab~ 

large samples ' as a rule, p1pistrelles were pJ'esent onl\Y ' in small. 

numbers. ,About ~ per cent 'of the bats taken at ' pub~1e shoots were of 

this species While 1't made 'up 16 per cent ~f-' the bag ~ impromptu 

" ' 

shoots.· Tb~ · curve in F~e 5 iDA1cates the tendency "o£ this 'spee1es 

to be found w1dE1~Y but th1~ dist:r1buted., 'never floc];d.ngto Joitl large 

aggregations' cdntajning feeding bat~ of several ·sPe~:Les. mSble ·13 il­

lustrates -the thin, evenly d1s~sed nature of the p1pistrel population 

1n Florida and cC>!r1pUes: tbe y1eld of p:Lpistrela ·in various regions with 
( 

> ' 

that of sem.1nole bats ·fraII pot.h publie ~ 1mpromptu shoots. 
" 

, ' " 

It is notable that P1pl,streUes are ~at1vely less abundant 
, , ". , 

than Seminoles in l.a'rge ~egationseverywbel'e, even in the South FloX'. 

ida region where the number of Seminoles in feeding flocks is ' over-

shadowed by the abundance of yellow bats. . This scarei ty is less mani.teat 

when collecting isolated -reed.1ng bats and in samples from small, 



TABLE 12 

NUMBER OF PIPISTRELLUS SUBFLAWS COLLECTED EACH K)lfm BY PRODUCTIVE 
Mm'HQl)S 

Month shoOting Per cent MoSB Plant Per Cent Cave 

January 0 0 0 0 21 

February 27 60 2 9 85 

March J 7 11 0 0 0 

April 1 7 5 28 13 

~ 20 15 2 21 0 

June 33 14 20 15 0 

July 12 5 9 20 0 

August 4 0 1 25 0 

September 12 4 0 0 1 

October 6 11 0 0 18 

November 2 9 1 8 3 

December 0 0 0 0 0 

Total 124 40 141 
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Map 9. Range and e~t1mated abundance of Pip1BtrelluB Bubf'lavus in 

Florida. 

. .. 
, '" 

Map 10. Relative abundance of' P1p1strellus 8ubf'lavus in Florida. 

Breeding locallt1es are shown. 
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us~ consider'" a cave bat~ ~Ul"';iGn 'u, not :teeoi"ded from a cave 
I ' 

. , . 

Bu-ths "begm a,.iJJg ~ lan(:~.' ~, tIl)fW.,nd probably 
, , '. ' . _, , 1 .... ~ • .... • 

~ .' ", _ • .)..J , 

eontinue thl-oUgb mat of June~'; '::-~~Ml. __ embryo. ';were .eQDJDOD efter 
..- , .. ' " ~'.. . .~ ,~' , .. ' ~. .; .. ' 

~ 21 , sad wer@ last ~ JunelS. .... lIietatj,ng ' f~ were " 
, , 

collected as ea:rly as __ ~I _ .,e"~ the majority 'urmg female,s 
I '~J . • • ';..~ 

examined by the :f~st ~k--ot JUne .• , lfewbo~ lOUD8i weighing about 2.,5 

gm. imd with forearma me$Sur1:ng 13 tl1: lit. DID. were received from Jll)SS 

plants or born in the l8boJl'atpry June 4, 6', 8, tnd 21 •. Fly:lng young 

with tore,arm measurements of 25 DID. were collected as ear~ as June 

19 I so' it appears that. about a mntho'£ d.,.elopaent is required before 

adult size ,and flying ability are atta1ned. Each of the nine litters 

examined contained two embryos. 

Colieetuig de.t.. ~ a ' c~ relatlOp.8ht,p With water" which l~ 
, , . 

inside the fllgbt pattem ot 49 ,per cent ~:the ptpistl"elles taken by 

shooting-, A si:.tJl1l$1' ~ion was DGtlLced Wi.1Iill b~ leaved forest 

vegetation, 47 p$r' c_t of the p1111aweUee s~t ~ *om hlillllrXX;k 

, communities. , Alth~ ~ pel! ~t of 'tbe$ein"OUl' $8II1ple were shot in 

fle.tWOQds I. e.l.zJ¥:)st, a:u ot :theee were teuD4Wb~e b1sb~ tU!(l)ssed cypress 

strm¥1s or stream border vegetationot b~)eave4 ~ree • .• , trbis bat u~- , 

aJ.ly flies low and tnE\Y enter the, CIUlOp,y of' dease h8lll:lOek. 9.'Wc p1p1s-. 
trelles were observed one. warm D.ecElll!.bar evening near Gainesville, feed'"' 

~~ , 

1ng beneath a luge live oak 1ibich tormed. a part of a h8DJ'llOCk canopy 

some 30 yards from the ,edge of a stDall leke it, «'he en~1re feeding area 

of these bats was w:l.de the hammck canopy.' Jit)st of their flying was 

• 
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confined to the open space belOw the '~$t.:, l.imbS of the dominant 
.=-" , ::.; I 

tJj'ees aDd aDov.e the tope et the lGW'V, scat~ed sbrUbsltThey were 
. . ,', - '. 

. . ... - . ~. ' ~ . .. • . I " . 

not observed to take 'iDM.Cts ~ fol1ase at tIDY t1me, but apparentl¥ . 
fed on flying inseCt_., '. 

Pipistrel ),"OOsting habi'tat Yal'1EKl With the season" es, was . Uldi.· 

cated abO¥'e., During the. 'W1J1~ months ,t~' .We," fOund. in caves, with 
: J '.' .' _ '" 

nUDi>ers }varying f;rom a tIN .to U ~ as 50 eft- 60 ~ a ch$m't>er., 'l'bey 
, ' 

. . 

hung singly or in pairs, never wtth bats Of, another species, and al-

D)st e:very cave contained ~t least one p1pistrel during ' the coldest 

months. Several accounts desc~1be the hibernating habits, emphasizillg 

the relative :i.Dm:>bUity of hibernating individuals, often seen gleam­

ing with the mol,stllft. wiUc}l cOD<lenses on their fur I ca,using them to 

sparkle like jewels in the gl.SI'e from a he$Uigbt. By late Mar.ch most 

pip1streUes lett the caves tnFlor1da ~ they. were not found roosting 

in them duriflg the S\lDlDer JDOI\'ths •. '~ roosts 1ti.(!~u4ed Spanish moss 
, . j ' . - ' 

and the drainpipe$ ~ 1Jr~s,# 'bllt, ,t911age ~~ aDd cJ"eVices 

were Pl'obab~ also ~., l'ouils W8l"e, ,-e$ol'ed in Sp&aiab mss,., 

The seuqzial use ot cave. by p1p:tGtRlies ~8. ~ exactly' the 

reverse r4 that ob~ in ~fPn ~l'~e!iUS in J'l,orida. ~ in 

the eoJ4er eaves of J$Ckson Qounty '"'" both found roosting in a eave 

during the wintel'... Perh$lls the tenden~ to roost in the cool tvil1ght 

zone of caY,es permits pip1s~eUes to h1b~te suc.cess~ j.n eentr~ 

Florida ca.ves that are thought to be too wum for MDt1e in Winter. 

Figure 6 illustrates the sex and ag~ ,class e~sit1on of the 

pipistrelle semple J as revealed by ana.lysisof tOOth wear. ()n.J¥ in 

", 
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Figure 5. Aggregation response in Pipistrellus subflavus. 
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Figure 6. Sex and age distribut10n in 248 adult ~p18trellus Bubflavu8 

examined. 



this species aDd in Tadal'ida Q1'asi11ensis was there no indication 

of a. significant difference in trl)rtality rates bet11een the sexes. 

Here also males made up 4; per cent of the adult bats collected" 
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the highest proportion observed in non-colonial epecies taken through­

out the year. . It 8ppe81'S from these ~ta on mortali tYBnd seasonal 

variation in roosting habits tba.t l.'OOst1ng sUlgq atldoutdoors is 
I 

correlated with high ~ity rates dU1'~( the t~atw1ntel' of life. 

Higher mrtai1ty associated With roosting outdoOrs ' at 'any season might 
L. 

be uferred from compe.r:1son ot the difference in litter. size between 

colonial and non-colonie.l. species of bats. In roosting habits and 

mortality rates pipistl'elles 8.l"e unique ~ Florida bats" 

wesicus tusc~, t\1sc¥ (Palisot de Beauvais) 

!ptesiQUS fuscus oaceo.la (Bhoad.s) 

RAOOE - Eastern North AIneJ.'Iica from central 'Quebec, Ontm:io and Manitoba 

south to northern Florida and Nuevo Leon, Mexico. 'nle Florida race, 

osceola, is known only from the southern part of the peninsula. 

Of the 12 Ei:gtesicus examined during the study, six were shot 

while feeding, although none were taken by public shoots. Four were 

shot near an Escambis. County beaCh flying outside a building contain-

ing a Tadarida colony and they presumabq roosted in the building. The 

other two weTe feeding over the edges of lakes bordered With h8UllJX)Ck 

type vegetation in Marion and C~ Counties. 

Four of the specimens taken from colonies were netted in a ~ge 

Tadarida roost in an abandoned school building in Hamilton County. 

Three of these were lactating females, taken on June 22, 1955 as they 



flew out at dusk. Another taken in March of the following winter was 

a young femaJ.e. About 100 Tadarida ~ some 30 !\¥Otis austroriparius 

were taken with the first three femaJ.es ,netted.. The surrounding area 

was a wooded residential section in a bend of the SUWannee River. 

Another" a young male" entered a ' Marion County barn hayloft with about 

70 Tadarida after 9, 00. p.m. September 23" 1955. , He att8.ehed himself 
'" t" ' • • 

to a crack in the pla.nks shea;tihirlg the . hip roof about,' 20 feet from the 

nearest group of rest:i.ng I.adar~e.. ~is hayloft was not frequented by 

any bats duriDg the da\Y at ,that time I but served as a midnight roost, 

often for la:rge numbers of 'l'ada7:id~. 

These observations indicate tpat Mesicus occurs 1n the north­

ern portion of Florida" primaril\Y associated with colonies of Tadarida" 

roosting and rearing young in buildings. This affinity for buildings 

has been commented on elsewhere (Hamilton, .1943). Absence from Florida 

caves probably is due to their damp walls and high bumidity since this 

bat is reported to inha);)it only the drier caves in the North (Hamilton, 

~. ill·}· 
Examination of our specimens shows that all lie within the range 

of color variation exhibited by fuscus. The race osceola describe4 by 

Rbo.a.ds (1902) from near Tarpon Springs is reported from most of southern 

Florida but our collections from shoots and Tadarida colonies did not 

yield any. Since only one skin of osceola was available for comparistm 

it is impossible to comment on the relationships of our Marion County 

specimens. Eptesicus does not appear to be abundant anywhere in south­

ern Florida" and is scarce everywhere in the state awe:y from Tadarida 

colonies. 



Map li. Localities where EFt:esicus fusCUB has beenteken in Florida. 



Lasiurus borealis borea;us (Muller) 

RANGE ' . The eastern United States and southern Canada. south to Florida; 

in the west to easterIl Tex.S.sJ eastern Nor.th Daltota and C.olorado. Re-

corded from Bermuda. 

The red bat is relatively cOIllD'lOn in n9rthern Florida whenever 

closed forest canopies are found. About 9 per cent of the .1222 bats 

collected by shooting were of this species.. Map 12 shows the area in 
, . 

vm.ich it was taken and indicates abunGanee ·as reflected by return per 

unit of collecting effort. It is obvious that red bats are taken· less 

frequently in the peninsula and .that collecting returns decrease as one 

moves to the south. Table 15 indicates the relative abundance of this 

species compared with others taken by shoot~. 

Red bate are taken in ' decreaSing proportion to other species 

toward the east and south. This is especi~ true ut th reference to 

the Seminole bat I and in shoots of larger aggregatiQns. The more vaxi-

able data furnished by impromptu shoots 'indicate that red bats show 

less tendency' to join large feeding aggregations. MOre frequent ap-

pearance in collections from small impromptu shoots indica.tes a dis-

persed distribution for the species. It was rarely founa to· be as 

abundant as the con:mnn and unifo~ distributed. seminole bat. 

Map 13 shows the breeding range in FlOrida as revealed. by the 

pregnant and lactating females collected. Young too small to fly were 

not talcen and this species did not roost or rear young in Spanish lOOSS. 

Only two specimens I both hibernating adults, were purchased fram mos!3 . 
plants. 



Map 12. RaJ3ge and estimated abundance of Las1\U'Us borealis in Florida. 
. . . r ~4ke. . 

Map 13. Relative abundance of Lasiurus borealis in Florida. Breeding 

localities are shown. 
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TABLE 14 

NUMBER OF LASnJRUS BOREALIS COLLECTED EACH K>:N'fHBY PRODUCTIVE MIDl'IIODS 

4 5 

Shoot:1ng . Moss Plants 
Month Number Per Cent Number Per Cent 

January 1 10 0 0 

February 1 2 2 9 

March 2 4 0 0 

April 0 0 0 0 

l-IBy 10 8 0 0 

June 21 9 0 0 

July 15 7 0 0 

August 6 6 0 0 

September 38 13 0 0 
-
October 7 13 0 0 

.~ 

November 2 9 0 0 

December 5 ~ 0 0 

Total loB 2 

Table 14 shows the seasonal distribution in numbers of red bats 

collected by vat:iOl!Smethods and iDdicates the relative proportion 

represented by this species in the 1IXmtJU~' samples taken by each method. 

This collection gave some indication of seasonal shifts in population. 

Red bats are known to migrate southward in winter (Allen, 1939, Cockrum, 



1952). They were not taken during colder weather but were collected. 

in f:1Very month except April. Increased. relative abu:o.da.r.Lce in feed­

ing aggregations in the fall suggests an influx fi'om some source. 
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Notes on the vegetation in which red bats were collected while 

feeding reveal an affinity for the edges of closed tree canopies. 

IIighw~s and clearings through harmoooks I clumps of trees in more open 

5i tuations, aDd forest bordered streams and lakes were especially pro­

ductive of this species~ Many individuals were. observed flying along 

the edge of a tree canopy, apparently patrolling an invisible path 

near the foliage, and almost never flying beyond the range of vision. 

This feeding pattern is shared wi tb. the closely related Seminole bat 

and it is almost impossible to distinguish between the two under the 

light conditions tha.t are usually encountered. T"oe high" spiraJ.ing 

flight noted in other parts of the range dvring the ear~ part of even­

ing e..ctivi ties was not observed in Florida .. 

Of the red bats collected while feeding, 51 per cent were in 

hammock conrnunities, 24 per cent were in turkey oak, and II per cent 

were in scrubby flatvloods while the remainder were scattered. alm::>st 

singly among other plant communities. Open water of some kind lay 

within the area patrolled· by 55 per cent of the red bats collected by 

shooting. 

Features of life history of the local red ba.t popv.1a.tion are 

probably similar to those reported elsewhere (Palmer" 1954.). Since 

young were not reared in moss" leafy vegetation is probably used for 

roosting sites. The ten pregnant ferrcl.es collected had a mean litter 



68 

size of 3.4 and five of them contained four embryos at nes.rl¥ :f'ull-term, 

with forearm lengths between 6 and 12 mm. Seven pregnant females with 
~ 

embryos wi thin this size r8Jlge were collected' between May 16 and June 

9. Twelve lactating females were taken between June 7 and June 'i!7, 
i 

while a young mElle just learning to' fq was shot June 23. Although 

this species is reported to carry the young wbile feeding, we obtained 

no young bats from shoots. 

Sex ratios of the large embryos were 12 males l 8 females or 133 
, 

males per 190 females. In the adult semple of 101 examined, a sex 

ratio of 38 males per 100 females was encountered. 

Figure 8 presents the age groups indicated by tooth wear classes 

for each sex. If these classes accurately represent years of life, then 

a median age for the spring population of about 21 months is indicated. 

It is clear that au individuals pass out of the first wear class before 

they are a year old. The annual increment based on our sample of 23 

specimens taken in the fall is roushl¥ 44 ;per cent, although adult 

males probably do nOt appear in the sample in their true abundance. 

The Florida sample of L$.eiurus borealis indicates that the red 

bats found in the' state belong to eo relativel¥ stable breeding popula-

tion and occupy the loc.al plant communities that are southern exten-

sions of those found in the remainder of their range. Al.thougll not as 

abundant as the close3¥ related Seminole bat, they occupy similar eco­

logical situations. The range of red bats does appear to be somewhat 
il 

less extensive and they may be entirely absent from the subtropical por-

tions of the state. This decline in abundance to the southward is more 



Figure 7. Aggreg$.tion response in Las1urus borealis • 
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Figure 8. Sex and age distribution in 56 adult Lasiurus borealis 

examined. 
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rapid than would be inferred from observa.tion of the gradual replace-

ment of broad leaved forest cOJllDUI1ities with those of the tropics. 

~15 . 

RELATIVE RIDIONAL ABUNDANCE OF LASlURUS BOBEALlS IIi FLORmA . , . 

west. 

North 

Central 

South 

Everglades 

Total 

Number 
taken 

42 

46 

12 

8 

0 

108 

Per cent of 
aU bats shot 

19 

10 

7 

3 

0 

. ... 
. . 

Ratio of 1... borealis per 
100 L. $eiijtnolus · 

.Public . . " [lmPromptu 
~ts shoots 

60 28 

19 8 

13 13 

10 U 

Lasiurus seminolus (Rhoads) 

RANJE - South Carolina to Florida and west to southern LoIl1siana.. Re. 

corded also from Brownsville" Texas aDd New York. 

In Florida the Sem1nol.e bat 1s the one most conm:mly collected 

by shooting. It made up 42 per cent of aU the bats coll.ected by shoot­

ing and 52 per cent of the bag trcnn public shoots .. 

Validity of the species has been questioned but some data 

gathered during the study support the genetic isolation indicated 
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previous~ by Barkalow (1948) and Coleman (1950). Lasiurue borealis 

and Lasiurus serninolus both occur in the same regioos of Florida • . They 

ueuaJ.1y were taken together in large ~ampJ.es from feediDg aggregations I 

with sem1nolus inval'iab~ in the majority4i NQn~ of our specimens ex .. 

hibit intermediate stages of color although the Wide color vu1$tion 

shown in boretjUis is well J:epresented in the coUection. 1;or were 

litters of young seIrl1nolus observed to. have 11ghte" ~ol.ored medlers, 

indicative of inter .... graa1ng or multiple color }lll$seslJ Further, eco­

logical difference.s were found ill rooeting hab:1t1S, since sem1nolus 

habitually roosts end otten reus young in Spanish moss, features never 

observed in bOJ;'ealis. Por these "$SODS, the two 8.l'e .:treated as 

separate species here •. 

Map 14 shows the sites in Florida wh~ Seminole bats were col­

lected a.nd reflects their . abundan~e as inQ:icated by returns per unit of 
: . 

effort in public shoots.- It is. readiq' apparent that this eninlS] is 
. . 

abundant throughout its principal range iBlld is almost unif();rmly dis-

tributed. In the nOrth half of the state it is the majority member of 

the larger feeding aggregations. Of 66 bats shot at the Lake City air­

port in August of 1955, 90 ~ cent · (5~) wereSem1nole ba.ts. It is un .. 

cOJIlD¥)nly encountered south of the Vere Beach, Sebring, Punta Gorda. area 

as us most bats, but a few records do exist. Specific looalities where 

Seminole bats were collected are Miami (Schwartz I 19;2) ' and West Palm 

Beach. 

Breeding records exist tor the localities shown on Map 15 which 

also indicates relative abundance among the bats collected by shooting. 
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Map 14. Range and estimated abu.nd.anee of Lpi1,lrU8sem1nolus in Florida. 

Map 15. Relative abundance of Lasiurus sem1nolus in Florida. Breeding 

localities are indicated. 



TABLE 16 

NUMBER OF USIt,JRUS SEMINOWS COLliEC'l'ED, EACH KlNl'H BY PRODUCTIVE MEl'HQDS 

_. 
Shooting ' Moss Plants 

Month Number Per een~ Number Per cent 

January 9 90 3 75 ., 
.:,".: ... 

February 6 14 10 43 

March . 23 40 9 .- 75 

April 2 15 6 33 

May 25 18 ~ 22 

June 103 44 21 16 

Ju4r 108. 48 0 0 

"1 
August 61 58 0 0 

September 113 38 0 0 

October . 22 42 3 50 

November 17 74 6 50 

- December ' 25 73 9 45 
, 
, J 

Total 514 69 

Table 17 indicates the proportion of the bats collected in each region 

identified as this species~ 

This table indicates a uniformly high relative abundance in 

general. In the South Florida region 1 t is obvious that the overwhelm­

ing numbers of yellow bats in the larger aggregations tend to reduce 
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the proportion of the bag made up by Seminole bats but this does not 

indicate that Seminoles are less abundant there. 

Table 16 ~ows the seasonal returns obtained by various collect .... 

ing methods used for seminole bats;' 

TABLE 17 

RELATIVE RIDIONAL A.BJND.ANeE OF ~IURU$ SJMll'«)WS IN FLORmA 

Per · cent by type of 
shoot taken in 

Number Per cent of Public . Impromptu 
taken all bats shot shoots shoots 

\Vest 96 40 54 29 

North 258 54 63 24 

Central 96 56 60 52 

South 70 28 27 43 

Ev'erglades 0 0 0 0 

Total 514 

An obvious decrease in the proportion of seminole bats taken in 

impromptu shooting during August and September reflects the tendency 

for this species to aggregate in large feeding concentrations with 

other species at this season. Its absence from Spanish moss collections 

in July, August and September JD8¥ be a phenomenon correlated With 

weather, with non-random distribution or with adaptations to the rear .. 

ing of the young at that time . certainly there is l'lO decrease in the 



nurtiber present I and the proportion of SeJninole bats in samples from 

large aggregations reaches a maximum at this period. 

There is a tendency :ror this bat to feed. near water and at edges 

of closed canopy forest communities. Of 514 collected by shooting, and 

for which habitat data' were svaU8ble, 49 per cent vere taken in or at 

the edges of hSDJDOCk vegetation and 30 per cent were taken in flatwoods 
, 

most~ near clumps of ~ or along streams.. some were shot while ~­

ing around the crowns ofla.rge pine tree~~ Turkey oak vegetatiOn 

yielded 14 per cent of the Seminole bats eOlleetecl by shooting. water 

was located Within the f11gbt pattern ot 44 per cent of the ·feeding 

Seminole bats collected. 

In general a correlation between feediilg .sem.triale bats and the 

foliage of trees was noticed. In June of 1957 a Seminole bat was ob­

served at Cedar Key as . it fed at dusk on 1usects attracted by a :flower 

spike of a cabbage palm, ~al ~to. It eircled continuall.¥ I but 

each time it passed the palm it landed. fol' a few seconds on a eonvenient 

horizontal frond and qu1ckl.¥ oaptured one of ~ insects gathering nee .. 

tar. On several occasions .tb.is spec:i:es was Observed. swooping regularl.y 

into e. gap in the tree eanopy 1 obviouSly feeding fran ~ ~ of insects 

hovering in this sheltered location. Most of the feeding S$!linOJ.e bats 

observed flew at the level of the tree canopy, rarely over .the top of 

it and never beneath it. 

The tendency to feed upon a single swarm of in$eots, using a 

tight circular flight pattern" was observed often under street lights. 

This gave some da.ta on the feeding periods of Seminole bats. Probably 



a few red ba.ts were involved in the same activity but the light cast 

by the mercury arc made color distinctions in flight tmpossible. 

Most collectors have found bats with their stomachs full of 

insects early in the evening.. So:Im. colonial specie$ even return to 
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the roost and rest during the . middle part of the night, fo~aging again 

before dawn. This has led to a general sp!cule.tion that llDst bats 

emerge early and are thus avaUable for eollecting by shooting~ The 

data. in Figure 1P shoW' the frequency with wbich 1)ats were seen under 

street lights through · the night of April 27, 19S7. The un! t of measure-

ment is the instant of t* after the ob·server looka ~~al1d then looks 

again into the cone shaped, light flooded &:rea. !lhe presence or absence 

of bats was recorded for 100 of thes~ observati~ to yield one of the 

tabulated frequency indices of bat ~1v1ty. ,~ 9 presents the 

curve obtained by plotting these re.sults. ,I'here is an obvious increase 

in the amount of bat activ1 ty una._ the . light between 8fOO p .. m_ and 

midnight, while activity d¢crease4 abOut ltoo e..m,~ Activity inereased 

again shortly before 2·tOO· a.m. b~t gradually diminished about 2:30 & . .m. 

as the air tempera~e reached 6o~ ·and relative huln1dity rapidly 

approe.ehed. 90 per cent ... 

Observe.tions on 40 evenings (iuriDg .. 0001 weather revealed. that 

bats seldom flew when the air temperatures cbropped. as ·loW as 550, and 

activity was much reduced below 640p'. Humidity apparently had less in-

fluence but when the dew point was reached all flight actiVity ceaseCl, 

so far as could be determined. High winds -and rain also reduced bat 

activity. It was not clear whether these weather features act directly 
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Figure 9. Aggregation response in La~1uruS seminolus. 
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upon the bats or upon their insect prey" 

Serainole bats probably roost in foliage as red bats usually do .. 

but they also roost in Spanish ~s~. Of 180 .8dult bats purchased from 

moss plants 1 28 ~r Cel;1t we;re of this species. Males anQ,females used 

this roosting habitat . ip. ~prOxima~ly e~ numbers (24 males to 27 

females or 89 lIl$les: 100 females).. Although a few litters were found, 
, 

the small nUItiber l:lOUght at moss plan~ ts good evidence that Seminole 

bai;s do not re.Br young in Spanish moss in as great numbers as do yellow . 
bats.: 

The sex ratio observed in 588 Seminole bats collea~ by various 

methods was 38 per cent · males or 61 males: 100 females .. Litter size 

averaged 3.3 in litters containing 70 large embJ:YQSi with ten litters 

of four and nine of :tl'lree young each.. The ·~ ~at:to of these young 
r 

was 123 males: 100 f;emQl.es .. · . . __ ._,. 
- . - ., ' ... }~! . . .. / -.. 

NeW bo%'I)J· ~ were, .'taken: ~ .June 12~ but -embzyos about full term . . .. .. . , " 

were common between M$.y .. 2l. $l(1 ~e lS, with _t af the births probably 

occurring before 1;be- see_ wek'.111 J1Dh · Of. 26 f~s shot in Alachua 

and LevY counties on June 7 and 8,· ;1.95.51'. 23 we;r.e obV,1eusly lactat1Dg 

while the other three appeared to have given .~ .. ir.th '~ortlq before. 

YOUl'lg of the year were feeding on the w1Det: in. l8.rge numbers during Jul¥. 

Figure lil. presents the age classes estli\blished by tooth ·wear 

examination for adult bats only, contrasting males and females. There 

appears to be a markedl\Y greater mortality rate for males than for fe ... 

males With a. lesser mean life expectancy for males. This might exple.in 

the disproportionate sex ratios encountered in this and other non-

colonial species. 
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Figure 10. Nocturnal ectivi ty of Lasiurus .~ol\l$ aIld some other bats. 
~ . . . . 

~ . 

.. 

Figure li. Sex and age distribution in 4~3 adult Lasiurus seminolus 

eXamined. 



Lasiurus c1nereus cinereus (Palisot de Beauvois) 

RANGE .. Northern' United. states ~ Canada, migrating south as fa:r as 

northern Florida, centralCh1huahua and. northern Miehoe.canl Mexico. 
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The hoary bat is knoWn in Florida frO.lrl tlUJee specimens, aU 

probabl¥ Wide ranging migrants since they were taken in fall and Winter. 

A similar seasonal occurrence is ~ :tntho&e collected in neighboring 

states also (Cooley 1 1954). Hamil:ton · (1943) states that this bat is 

~ a. winter resident in the south. 

Hoary bats were not taken by shooting during our study but mst 

of the shooting effort was expended in the s\lDIl1er end fall, · before 

migrants could be expected to appear according to the data from preVious 

collections in the SOUth. SOlitary habits and a late flight period also 

reduce the proportion ot our collecti.ngef'fort which l-IOUld be likely to 

yield a specimen. 

One was purcbased at a. Spanish moss plant near APopka on J8IlU&1.'Y 

24, 1955. It was a young male, roost.ins tbrougb. the dW in the moss 

(Sherman, 1956). Cooley·s specimen from Santa Rosa Island was found 

dead October 26, 1952 on the strip of beach 8Qd dune scrub which is 

similar to that found bordering both Flor.1da. · eoasts in long stretches. 

Ecological date. are not available for the individual cOllected near 

Gainesville in FebI'UB.l'Y" ~891 (Chapman, 1891). 

IntenSive collecting dur1ng warm winter evenings might be ex­

pected to yield additional specimens of this magnificent bat. 



Das~erus floridanus Miller 
. . 

RANGE ... Florida and· the Gulf Coast west to eastern 'l'eXaS and north to 

the southern coast ofV1l'ginia and to Arkansas., 

The Florida yellow bat I once considered to be the most uncOJJlll)n-

ly encountered species breeding in the state, was taken in real &bun-

dance by shooting large bat concentrations in the centl"al part of the 

peninsula. In this section, including Polk, HiUsboro, Hardee, and 

Highlands counties, the yellow bat made up 52 per cent of the bats 

taken by shooting. At JDIiIJy shoots this species made up 90 per cent or 

more of the bats taken. Map 16 indicates this area of maximum &bun-

dance and other areas where the species was taken i.n the state. The 

range used by less dense populations of this species extends south 

along the east ~oast ridge '\) .M1am1(Moore, 194-9) where it evidently 

breeds. Young too small to fly were collected by residents of West 

Palm BeSch and Fort Lauderdale. 

North of the area o£ max1mum ~ance the range extends aver 

the whole of the northern part of the state, but yellow bats were 

rarely encountered west of the Aucilla River. Of 206 bats taken by 

shooting in the vestem panhaDEtle, only one was a yellow bat. Since 

this species is reported to be coum?n in Louisiana fLowerY, 1943) this 

thinly populated intervening strip more than 200 miles wide DI8¥ prove 

to have taxonomic signifioance. 

In the area of maximum abundance most concentrations of feeding 

bats contain large numbers of adult female,S and young of this species. 

Despite careful searc~es earlier, large feeding aggregations were not 

. , 



located before the June and July period when young were first flying. 

As many as 100 females and flying young have been shot over a concen'" 

tration area in a single evening. It was quite eODlDlOn to find favored 

feeding areas where from 20 to 50 of these bats were colleeted in one 

night by a group ot experienced bat shooters. 

Adult ~ yellow bats ~ SCUGe in these maternity aggregations, 

but they, too, show a tendency to aggregate. This was noticed. in Febru­

ary of 1956 when a bat feeding area in Jefferson County yielded 23 bats 

taken in two nights of shooting.. Seventeen of them were~ yellow bats and 

all were males. About the same time a collection of eight bats taken in 

Alachua County proved :to be males of th1s species. By contrast, of 130 

yellow bats taken in a series of shoots in feeding 6ggregations near 

Tampa. in July, i953 ~ nine were adult males. Young males of the 

year were present in numbers about equal with young females,. 

It seems doubtfUl that flZ1Y of these aggregations are manifesta­

tions of mating behavior since mating probably occurs during the fall 

months. Sherman (1945) found sperm in a February .:l.e but Dales col­

iacted during this study had enlarged ep1d1ciym.us from ~ until at 

least as late as December. Two females, taken in mid-December and 

examined in fresh condi t10n contained any sperm in the uterus. Tooth 

wear and IJ)81!!II'IAl'Y developDent indicated that one of these was in the 

first year of lite. W. J. RielDer captured a copulating pair, which 

fell in the road bet ore him on November 23, 1957. No aggregation of 

yellow bats composed of equal numbers of 'both sexes was cUscovered in 

the fall months during our study. 
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In its principal range this species characteristically feeds 

over open areas with few shrubs and only scattered -tree clumps. Grassy 

situations such as airports I. improved pastures I. golf courses and lake 

borders were favored. Many bats were Ghat over water, but U~llow bats 

were never abundant unless an open grassy area was 1mmediate~ adJacent .. 

Although scattered individuals were taken in open areas s~rounded by 

hammock vegetation with a closed canopy, .feeding aggregations "'ere 

chara.cteristical.ly near roosting areas I. usual.l;y round in two distinct 

communities of the peninsular flora. 

In the lake ' region of the central Florida ridge a mixture of 

pine and turkey oak origiJl8.Jly covered wide areas. Although most of 

this community in the region has been converted to orange groves or 

improved pastures I. some stands of longleaf pines, thickly festooned 

with Spanish mBS I. are still to be found. stands and patches of 

mature turkey oak trees inherited dominance in thiSCommlDity after 

the pines were timbered off and are more , cGDa)n in the region. They 

also are characteristically shrouded with Sp8I'l1sh IDOSS. It was in this 

. moss that yellow bats were found to roost and bear their young. 

A similar coJ!lDUlli ty is QODIIlOn in the lower andl flatter &:teas 

of the IiJ,Oapnate rock mining region, but the turkey oaks were absent 

asa rule and thick clumps of live oaks, cover~ with mss, serve as 

roosting and nursery ' sites. 

All of the roosting yellow bats collected during the study came 

from Spanish moss but a few individuals we~e found in a moribund cantU­

tion under trees without any moss. All of the flightless young 'examined 



during the study were taken from mss. 

Observations of ten pregnant females with nearl¥ full term em-

brycs indicate that average litter size at birth may approximate 3.5, 

since five Utters had three young and five had four. These young had 

forearm lengths from 8 lIIIl. to 16 mm., which was the length found in 

three newborn young with the umbilical cord still attached~ These new-

born young we1ghed apprOXimately 3 gillS. each. 

11igh postnatal. mortalities might be expected in mammals with a. 

litter size this large but the available data do not indicate that this 

occurs before the first winter. In young with forearms less then 25 DIll. 

of which six litters were observed, average litter size was 2.7 with 

two litters of two and four litters of three babies each. Only three 

II tters were observed with larger young and these had one, three and 

four young each. An over-all mean litter s:!-ze .. before yOtUlg are able 

to fly of 2.7 is estimated. 

Newly b.orn young were taken in mid .. June but some young ' could fly 

short distances. at that time. It is DOst likel¥ that the interval from 

the last week in May through June is the period at which most births 
. . . 

occur. One young bat vas shot while feeding as early as Jul¥ 3.. while 

one takeu from a litter on July 20 had nothing but milk 1n its stomach. 

Young of the year made up about 74 per cent of the sample of 89 

yellow ba.ts from nursery aggregations shot in August 8Dd september.. a 

proportion which allows an estimate of 2.8 for the average litter size 

represented in these aggregations. About 4; per cent of all yellow bats 

shot between July and December were young of the yea:r. 
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Data were not gathered on mrtali ty ta.ctors affecting baby yellow 

bats, but two of 24 ~xam1ned were rabid.. Observations of roosting 

mothers and litters indicate that I whUe Spanish mss offers excellent 

concealment and the plan'b cOlllDUni ty usually selected for the nursery 

roost reduces the probabU1ty of discovery by most carnivorous verte­

brates I discovery of the 11 tter by a predator p1'Obabl¥ results in death 

of all its members. It is obvious that the fibrous tangle . Of DJ)ss, 

especially when pressed or grasped, forms an impenetrable net which 

effectively prevents any member of the litter from escapiilg. This type 

of predation,' bY destroying all uembere of a family ,would. not afl'eot · 

the ratiO of young to edults and could not be detected in the' aDalysis 

of this ra.tio. 

It 1s doubtful tha.t the mother carries her youtl8 while teeding at 

any time since 84 ~'Gat1ng :temales were shot Wh1lefeedillg without 

securing any young too small to fly. Mothers of three captive ~itters 

confined on a screened poJ.'oh lett their YOWl! sleeping quietly in _ss 

used as roosting material,. when they tlW at dusk.. When d.isturbed dur1I18 

the d8¥1 hOWever, all UDtbers curied their young wi'tb them. as they fled. 

Moss gatherers reported observing this on a nuuibu of oeeas1ona.. P'light-

, less young were never received from moss plants unaceompanie4 by their 

mothers. 

Although these bats roost singly as adults, there is a tendency 

for a nUmber of them to roost in the same vicinity. In one instaDce a 

moss gatherer reported c*uring about 20 yellow bats, including JrDthers 

and young, from a live oak grove less thaD an acre in extent. Be 
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lamanted the esoa.pe of more than 30 adult bats J many .of them c~ryiDg 

young J whioh were disturbed here during the same time. Later in the 

season, during July" August and september, when shooting ~eed1ng ag­

gregations, it was usual to see yellow bats flying over, directly and 

very high, all in the same direction and all obviously leaving the 

same grove of p¥)ss oovered trees. 

TABLE 18 

NUMBER OF DASYPl'ERUS FLORtDANUS CGLLEXJTm EACH MONTH BY PRODUCTIVE 
METHODS 

Shooting Moss Plants 
Month Number Per cent Number PerCent 

January 0 0 1 25 

February 5 12 8 35 

Maroh 16 28 3 25 

April 1 8 6 33 

~ 5 9 5 60 

June 30 13 90 68 

July 77 34 35 80 

August 17 16 3 75 

September 31 10 12 100 

October 7 13 3 50 

November 0 0 5 42 

Deoember 2 6 10 50 

Total 191 181 



TABLE 19 

RELATIVE runIONAL AlIJ1'mANOEOJ' DAStPrERUS FLORIDANUS IN FLORIDA 

Ratio of Dasypterus per 
100 L. seminol.us 

Number Per cent of PublIc Impromptu 
taken all bats sbot shoots shoots 

vJest 1 2 0 

North 38 8 12 36 

Central 11 6 4 23 

SOuth 140 57 190 15 

Evergla.des 0 0 

190 

TABLE 20 

SEASONAL DISTRIBUTION 0F AGE GROUPS IN »AaYPl'ERUSFU)RIDARUS 

Jul.¥ - December January - June 
Age Class Number PerCent Number Per cent 

1 59 46 3 11 

2 17 13 8 29 

3 28 22 3 U 

4 13 10 8 29 

5 11 9 6 21. 

lag 28 



Map 16. Renge and estimated abundance of D_.· as...-&~ ... ..... _l'US ..... ....... . t~14~~ 1n 

Florida. 

Map 17. Relative abundance of 1)~Yl!Sut" t-l()i'~~ in Flol'ida .• 

Breeding locali t .ies are SbOWll .. 
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Figu.re 13. S. ewd ·aaed1str1but1on in 273 adult Da.sb~~ fl,()r:idanus 

examined. 



Nlcticeius humeralis humeralis (Rafinesque) 

NYcticeius humeralis sUbtropicalis SChwartz 

RAIDE - Eastern United states, north to sOl1'thwestern Ontario and 
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southwestern Michig~, south through Florida, Alabama, Louisiana and 

southern Texas, west to northeastern' Kansas. The Florida race, ~-

tropicalis, 1s restricted to the southern tip of the peninsula, but 

our sample is not adequate -to ,det1De the r_e lJ.m1 ts. ' 

In Florida the evening ba~ was tc>uD4 thl'OlJ8bOut the _1 n1acd 
, 

portion of the s_te~ M$p 18 shows the, locaUt.1es where it ~ col-
, I 

lected and 1r:Jd1cates 'the abundeDee zreve8led'-by returns from 'public 

shoots. Map 19 shows ~~ breeding locelJ.t~.J'eQorded' during the study 

and indicates relative abundallce, cOmpared with e.l.l other species col­

lected by shooting. lVSticeius lives and breeds throughout the state 

where bats, are found and 'probably is the only bat ecmm:)llly seen fly­

ing in the southern 'plaziinsula. 

Of the 196 &!1=1c.1US collected ~1D8 the study, ,38 per cent 

were shot at public shoots, 58 per cent ' ¢$DIe f~ imp'~\l ' shoots and 

2 per cent came from moss plQ.nts.'!'he r"inder were taken from 

Tadarida colonies 1n buildingS or ~ they emerged noc:mthetn.. Table 20 

indicates the monthly returns tram each ot tbecollect1ng methods. 

It appears that the evenitlg bat occurs JJaC)rE? frequently as iso­

lated individuBls or in small feeding groups than does any Other 

species (Figure 14) but it also joins large feeding aggregations" 

though !n::jsmalJer numbers than yellow and S~ole bats. 

Collecting data for the 188 evening bats taken by shooting, where 



Map lB. Rfinge and estimated abulldanee ot Bz!ti<telqs .h~.u8 in 

Florida. 

Map 19. Relative abundance of Nycticeius bumeral.is in Florida. 

Breeding localities are sbown. 
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habita.t is !mown, indicate that 30 per cent were taken in hammock 

communities, 30 per cent were in scrub and 30 per cent came from flat-

woods including cypress strands and ponds. Only 10 per cent were shot 

in turkey oak vegetation ~ water was in the flight · pattern of 31 per 

cent of the Nyctlcelus taken While feeding • . These data are biased to 

a large degree because at least two shoots 1 inadvertently beld near 

Tadarida colonies, yielded la:rge nuubers of Nyct1ce1us ~ This causes 

a decrease in the apparent importance of · water and $Z1 increase in the 

take in scrU9 vegetation. Harper (1927) bas ind1cated the at't:1rlity this 

species exhibits for cypress trees and for water in the Okeefenokee 

swamp of Georgia. This 1s the CcJmDm1 bat nea:r cypress strat?dS every- . 

where in Flor1da~ 

Nycticeius was found roosting under loose bark of p:lJle- trees, in 

buildingS housing 'l'eda:r1da colonies 1 in ex$erior .~revices of houses, in 

hollow mangrove trees Btld, rarel¥, in Spanish moss. Three adult females 

were received from moss plants and .. check indicated that th1s moss was 

gathered from cypress ' trees bordering a central. Florida 'lake. Lactating 

females were l!etted 1nsid(t a bu.U41ng housing a lal'ge Tadarida colony. 

Newborn young were not collected , during the stw,y e . Young &l'e 

reared in tree crevices, under barki and'tn buildings. Gates (1941) 

reported on a large breeding colony of this species in the attiC!! of a 

church in Auburn, Alabama. 

The young, typicall.y two in number, are born in M8\Y and perhaps 

as late as mid-June. Litters of nearly fulJ. term embryos were collected 

Ma¥ 17, 22, 23, and 26. Newly la.ctating females were collected. MS¥ 14 



Figure 15. Sex and age distribution in 174 sdult!¥cticeiushumeralis 

examined. 

.,. 
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and 30 and June 5, 9 and ll. Of 18 litters examined, 17 had -:two embryos 

and one had three. The embryos in the latter were a.pproximatelY half 

the size of full term young and had. forearms me~uring about 7 nm. 

TABLE 21 

NUMBER OF NYC'l'ICElUS HUMERALIS CO~ EACH MOM'H :sf PRODUCTIVE 
M&fHODS 

, 

.1' . 
Shooting Moss Plants 

Number Per cent Number Per cent 

January 0 0 0 0 

Februa:t'Y 4 9 0 0 

March 0 0 0 0 

April 8 60 1 6 

May 26 20 0 0 

June 30 12 1 1 

July 7 3 0 0 

August 17 16 0 0 

September 90 30 0 0 

october· 5 9 0 0 

November 1 4 0 0 

December 0 0 1 5 

Totals 188 3 



The sex ratio observed. in 114 NIctica1us shot while feeding was 

32 per cent males or 41 males per 100 females. Figure 15 iUustrates 

the sex·.ani age distribution in the adult sample. Beret again the struc­

ture is as would be expected if the males have a higher mortality rate 

and a shorter life expectancy than do females. A collecting phenomenon 

is reflected in the apparent small number of young of tile year in the . 

first class. This is due to the small number of !yct1ceius taken dur­

ing July and August and may a.lso reflect a faster rate of tooth wear. 

This would result in many of the young ot the year reaching a stage of 

wear which would cause them to be placed in age class two by September 

or October. 

TABLE 22 

RELATIVE RIDIONAL A.BUNDANCE OF NYCTICEIUS HUMERAJ:,IS IN FIJ)RlDA 

Ratlo of Iflcticeius per 
100 L. sem1nolus 

Number Per cent of . Public . Impromptu 
taken all bats shot shoots shoots 

vlest 64 28 11 153 

North 13 15 16 140 

Central 15 9 18 13 

South 28 U 56 0 

Everglades 8 100 

Total 188 



99 

Corynorhinus rafinesquii (Lesson) 

RANGE - Southeastern United states, from West Virginia to northwestern 

Tennessee west to Arkansas and south as far as central Florida and 

probably eastern Texas. 

The eastern lump-nosed bat, although not taken by the collecting 

organization during our study, appea:rs to be fairly COImlDn in suitabl.e 

habitat in Florida. It is recorded from MicanoPY', Alachua County (Allen 

1893), Marianna, Jackson County (Sherman, 1945), Zellwood, Orange 

County (Moore, 1949), S'atsuma I Putnam County (Moore, 1949b), Silver ' 

Springs, Marion County (Neill, 1953) and various localities in Levy 

County (Pearson, 1954 h 

Ecological data furnished with four otthsse collections indicate 

the.t roosts are used repeatedly, often by several individuals. 1hese 

roosts combine semi-darkness with high humidity ' in situations such as 

culverts, basem:mts, hunting shacks and artificial grottoes I. usually 

located in hammock type vegetation. S1milu situations are found. in 

roosts reported from other parts of the range. Goodpaster and ·Hoff­

meister (1952) described a roost in Tennessee used regularly for at 

least ten months, located in a cistern reaching a depth of 20 feet 

below ground surface. It had an entrance 'two and one-half feet in 

diameter three feet above ground. Parturition was not recorded in this 

roost. 

Florida records are from the months of June, July 1 September 1 Oc­

tober and November. Although most of the s~cimens were males, females 

were taken in June I september and November. Birth of the single young 
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has never been recorded in Florida, nor is the feeding habitat known. 

It is not surprising that bats of this species were not taken at shoots 

since they habitually leave the roost after dark (Palmel', 1954) and 

shooting is a poor collecting method tor them.e It seems likely, how­

ever, that this species may emulate Corynorhinus townsendii, hovering 

a.bout low vegetation or even alighting on it in search of soft bodied 

prey ~ The ability to hoVer in flight and maneuver in close quarters is 

probably an adaptation for this type of activity (Hamilton, 1943). 

It is so~.fuat disturbing that this bat~ with a propensity for 

selecting roosts having the characteristics furnished by so many Florida 

caves; has not been recorded from them" despite the intensive speleologi­

cal activity of the last few years. A breedinS record is needed before 

COrynorhinus can be definitely considered to have a :t\tnctional popula­

tion in the state, although the number and seasorial distribution of the 

records nOW' available indicate that the species is certainJ$ more than 

an occasional wanderer visiting Florida. 
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Eumops sJ;aucinus (Wagner) 

RANGE - Colombia, Eeuador and Brazil north through Central America to 

Yucatan and Morelos in Mexico; CUba and Jamaica in the west Indies and 

Miami, Florida. 

The mastiff bat, not abundant anywhere in its circum-G8i'ibQe8n 

range, was first noticed in Miami in 1936 (Barbour, 1936). Since tha~'1 

time a total. of about 20 have been taken. Collecting data indicate that 

only injured, young or confused individuals fall into the hands of the 

informed citizens of greater Miami who sSV'e them for collections. 

The range in Flo,id:a is limited. to parts of Coral Gables, Coconut 

Grove and Miami intensively develo~ as residential areas , with lush 

growths of tropical flowers and shrubs. Some indiViduals were taken in 

low shrubbery by ~ers J some fleW into hC?uses at dusk and other iao-
'" "" lated individuals were taken under conditions indicating injury of some 

kind. 

Through the generosity of Mr. OWre of the University of Miami, who 

is accumulating specimens for a careful study of this species, the writer 

''ISS able to examine three fresbly collected Euinops, one a sub-adult male 

which was taken alive in June of 1955. This individual was still in the 

dark juvenile coat but could alread;y:. fly short distances. 

It appears that Eumops is encountered more often by the natives 

than are other bat species known to frequent the area. Al.though this 

mavr indicate a denser popula.tion, it seems more likely tba.t the habits 

of this species are m:>re conducive to its discove.ry by man. 
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Tedarida brasiliensis cynocephala. (...Leconte) 

RAmE - louisiana, the coastal. plain in Mississippi, Alabama, Georgia 

and SOuth Carolina and all of the Florida ma.:Jnl.Glld. Tbe species range 

covers the Caribbean islands and includes the area from southern Bra.zil 

and Chile to Oregon and Nebraska. 

The fl'eetail bat j Te.dar1da brasU1~is 9'!!ocepha4 is abundant 

throughout the Florida mainland but has not been taken in the Keys. 

Breeding colonies were found only in man-made structures such as houses 

and bridges,. COlonies estimated to have 50,000 individuals are common 

and some m8¥ be much larger. The number of roosts located during the 

study make it obvious that almost every town. with abandoned buildings 

m£J;f shelter a Tadarida colony. wadarida ~ be the most abundant bat 

in Florida. 

This bat was not taken while feeding and was never shot during 

the study E!May from the 1umediate vicinity of a colony roost. 'It was 

not observed in caves and has never been recorded f':rom a ca:ve in the 

southeast. This is in marked contrast to the closely related Tada.rida 

brasiliensis mexicana, which is also found in houses but characteris­

tica.lly roosts in caves in western North America.. Map 21 shows the 

colony roosts located during the study. 

Of 31 roosting sites located during the study, 25 were in walls 

and attics of houses, barns, power plants I railway stations, lumber 

mills or similar roofed buildings. Two were beneath the t1IIibers and 

in cracks of bridges. The remainder were in zoore exposed places, be­

hind window blinds, signboards or ornamental. parts of buildings. Mr. 
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Map 21. Location of Tadar1da brasiliensis CQloms in Florida. 
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Lester Piper described a bat I probabJ¥ of this species, roosting in 

the conc~e underside of a telephone insulator. All of these sites 

are products of human developnent. 

Hamilton (1941) has described an incident when bats which he 

identified as this species vere higbtened from inside the thatch 

formed by deed and dJjQpPing fronds sheathing the trunk of a Washintonia. 

palm in Fort Myers. Mr. E. B. ChaDitH,!rlain, Jr. told the writer of a 

similar observa.tion he had made in Punta Gorda. Although the trees 

were exOtic species found onl¥ in cities in Florida, this m8¥ furnish 

a clue to one type of natural roost. Fargo (1929) described roosts · of 

this species in hollow mangroves on Old Indian Key in Tampa Bay. Sub­

sequent to the introduation of the root rat and destruetion of the man .. 

groves by hurricanes the bats disappeared. Since that time, although 

hollow trees in this and various other localities haVe been watched 

and examined, Taderide. have not been found. 

All of the breeding colonies · of Tadarida known in Florida ere in 

situations that did not exiSt 500 years ago. Apparently human struc­

tures were so adm:I.rab.1y suited to the living requirements of this bat 

that natural breeding sites were entirely abandoned. t-lhile it mEl\Y be 

that houses are mere.1y a superior substitute for hollow trees, it may 

be reasonably argued that changes in the fauna following the advent of 

western civilization made the original breeding sites untenable. 

Whatever the reason m&\Y have been for abandonment of natural 

roosts I a pa.raJ.J.el may be seen in the habits of ~ane other species. 

Myotis austrorieius, prima.ri.1y a c~e breeder !I has also accepted 
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dry. It ~ be that the high rela.ti ve humidity, usually 100 per cent, 

keeps Tadarid-a. from using Florida eaves as roost sites. 

Observations on the sex and e.gegroups in. roosts at various 

seasons indicate that Tadarik populations have a number of auxiliary 

roosts. Females outnumber males in breeding colonies I but up to 42 per 

cent of the colony rJJB:1 be males. SmaJ.l groups of from 30 to 100 males 

may be found a.t auxiliary roosts at any season, but these IIlB\Y contain a 

few females also. Breeding roosts are usual.l\Y deserted in cold weather 

but sometimes a small remnant of the colony ~ be found hibernating in 

a protected crevice. 

Recovery of banded individuals indicated that tooth wear is 

s1mTer than it is in non-colonial species and that the five age classes 

recognized by this character probably cover an age span much longer than 

:four years. Samples :from one large maternity coloriy after the young were 

completely independent indicated that those born in the current yee:r may 

make up 43 per cent of the colony, with as many as 51 per cent of the 

females being young of the year. Since only one young is born per year 

and. the sex ratio is very nearly even, it is probable that the adult 

females leave the roost af'ter weaning their young. PracticaJ.l¥ all of 

the females in a colony in M~y and June are ei tber pregnant or lactat­

ing. Only 8 per cent of 120 examined in one instance ehen-Ted no evidence 

of breeding activity. 

study of the age distribution in Figure 16 indicates tha.t Tadaride. 

like Pipistre11us Bubflavus, 'fD8\f have no diffe~ential DX>rtali ty between 



• 108 

Figure 16. Sex and age distribution in 311 adult Tadarida. brasiliensis 

examined. 
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sexes.. In this species alone the available data indicate uniform 

mortality, "lithout regard for sex or age, at't7r maturity is attained. 
·1 

This characteristic, considering the low birth rate and the flourish-

ing population in Florida, probably reveals the benefits attained by 

rapid adaptation to the cha~ges of civilization. 



DISCUSSION AND SUMMARY 

The Florida bat fauna is composed of 15 species and 18 races. 

Four species appear to be accidental or seasonal. visitors, not breed­

ing in the state. Of these, Artibeus jamaicens.is has a tropiaal range, 

while the others, Myotis keenii, Myotis sodal1s and Lasiurus cinereus 

appear to be irregular winter visitors to the northern half of the 

state from mre northern populations. One species, Corynorhinus 

rafinesCfl:ii, is not known to breed here, but the number end dates of 

collecting records suggest that a f'unctilonal population does exist, em. 

that it has habits which make the usual collecting methods ineffective, 

especia.lly for parturient females. Ten species are known to occur as 

breeding populations in Florida but the ranges of two, Ewoops glaucinus 

and MYotis e;risescens, are small and they appear to be restricted to 

isolated and ecologically unique habitats. 

The eight species remaining have breeding populations found over 

a large portion of the state. Four of them, Myotis austroriJl81"ius , 

Lasiurus borealis, Lasiurus seminolus, and Pipistrellus subflavus are 

associated with the h8lIlDOCk commmities, which are similar ecologicall.y 

to the deciduous hardwood forests of the North. Tadarida brasiliensis 

is not limited by h8UllDck community distribution and its abundance 

probabl¥ is influenced more by the ~ailabUity of roosts than by the 

type of plant community. Nycticeius bumeralis is CODlDOn in cypress 

swamps and in pine flatwoods, both typically Flor~da c0JJmlll1ties, but 
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it also occurs in moderate abWldance in hammock communities. Dasrpterus 

floridanus is abundant only in the open parkland conrnunities of the 

central peninsula" which are also typically Floridian. These three 

species have related forms ranging to the west and south and" at least 

in their principal 8bundance, are restricted to the lower austral life 

zone, occurring sparsely in the deciduous forest biome. Eptesicus~­

~ probably bas an equally wlde rBllge in Florida, but was not well 

represented in the bats collected. It may have habits which shield. it 

from the collecting methods employed. 

Four species, Myotis austror1parius" Pipistrellus subflavus, . 

~tesicus fuscus and N,ycticeius humeralis" have recognized races 

restricted. to Florida or the imnediately adjacent areas of the Coastal 

Plain. 

~ro distinctive and widespread plant communities which appear to 

lack a bat population are the fresh water marsh and sandy prairie com­

munities, both of which are level, open areas devoid of trees. '!hey are 

poorly drained and become covered with water during the rainy season. 

t~ben dry there is a striking superficial resemble.nce to dry prairies of 

the west. 

It is germane to mention here some of the species not collected 

in Florida, but whose range and ecology make it possible for them to 

appear" at least as wanderers, in the future. The JOOst promising source 

of new species is in the north, which has so many species already repre­

sented in the state, has other likely candidates ,_ and is not isolated 

by barriers to bat movement. 
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M;{otis luci~ and Lasiorq;cteris noctiVage.ns have already been 

mentioned.. Both range over wide areas and have been taken within 200 

miles of Florida. Winter collections in the northern and western parts 

of the state may eventually yield specimans. 

To the south, CUba and the Bahamas have tropical species prob­

ably adapted to the southern coasts of Florida.. -Absence of caves and of 

rain forest vegetation preclude establishment . of !!Ost of these 1£ they 

appear I but inQ.ividuals "lDIA1' cross the narrow intervening stretch of 

wa.ter at any time, although this seems to be a formidable ber:der when 

present distributions are considered. Most of the bats of the south­

'\-Testern United states are cave roosting species ada.pted to arid 

conditions. 

Differ~nt collecting methods gave divergent impressions of oc­

currence and abundance of several species. Tadarida brasiliensis, al ... 

though quite abundant and widel¥ distributed, was not taken by shooting 

SMa;y from the roosting sites. 'Ibis was al.ao true of M;ygtis austroripa,rius 

until the late flight, low and well out over the surface 01' ponds aDd 

lakes, was discovered. In contrast, most other species only appeared 

to be abundant when coUecting was by shooting, although Lasiurus 

seminolus and Das;ypterus floridanus were taken in considerable xnmibers 

from the Spanish IOOSS in which they roosted.. Pipistrellus subi'lavus . was 

taken effectively from roosting sites in caves and Spanish D'DSS and also 

by shooting, but did not seem abundant by any of these methods when com­

pared with the nUDibers of other species taken. Oorynorn1nus rafineei 

and Mesicus fusCUB did not appear to be abundant when coUected by 
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any method, although the latter demonstrated a tendency to roost and 

breed in buildings housing Tadarida colonies. A species combining the 

roosting habits of Lasiurus borealis or NYcticeius humeralis with the 

flight and feeding habits of Tadarida brasiliensis would certainly ap­

pear to be scarce, if it were collected at all. Corynorhinus rafines­

~ is the onl¥ Florida bat which a:ppearsto approach these conditions. 

The caves of Florida influence the distribution of several bat 

species to a remarkable degree. There are two cavern regions, one in 

Jackson County and the other in the western half of the peninsula, be­

tween Hamilton and Hernando counties. Florida caverns are character­

istically warm and humid, with almost constant temperatures of from 680 

to 73~, and humidity uniformly near the saturation point. The high 

temperatures apparently make successful hibernation ~ossible because 

energy loss through metabolism is too great. Some lOOre exposed caves 

~ have lower temperatures, but in general Myotis austroriparius, in 

the southern cavern region at least, roosts outside caves in winter. 

Most PlpistrelluB subtlavus hibernate in caverns but they usually select 

roosts near the entrance, where temperatures fluctuate over a wider 

range, allowing successful hibernation in cold weather and feeding 

flights during warm :periods. In the Marianna reglon one large cavern, 

Old Indian Cave, has three entrances exposed so that winds from almost 

any quarter pass fresh air from outside through the bat chamber, pro­

ducing rapid changes and temperatures approaching the 400 mark in cold 

weather. Here five species of bats, Myotis austroriparius, Myetis 

grisescens, Myetie keenii, Myotis sodalls and Piplstrellus subflaws 

have been found hibernating. 



The high humidity in ·all these caverns seem~ to be the factor 

eXclu41ngother s~c1e8, espeCially J.§P'!!fJieus. ~C\l~ and re4az:~Q 

br.aaUieDs~ ~ which roost ill arier eaves ~ othe~ parts . of the country. 

'l'hesp!actes which roost s1n.glf 01' in smaJ.l" incoM~:¢uQUS groups, 

di8pel'se4 1n vegetation OJ' in small crevices, were ceUee~ by shoot ... 

iBg the population segment ree41ng at twtllght _ It does net meces$8;1'1l¥ 

follow that this methcct pro4uces a · reps-es.~".~ ,Ample ot the non ... 

colonial bats, but this was the orU.y Pl'od\Utt1ve SOlU'ce t:ot some of them. 

A fev species, pal'ticularJ¥ f1pist;-4tUUS ~Qt!t!8, ~1~ ~iw;" 

an4 l)asDteJrUS . tlor~ 1 were eollected floein Spanish moss processing 

plants beC$USe they \lee this materi8,laa a rcOs1;inS site aM it 1$ 

gatb.ere4 in quantity by a labG1' forae Whlcb ~e$po.ded to mincr economic 

stimUlation. 

When feetUDg aggregationtJ were feuD4 8t~ collecting met.hods 

were employed., us1ns volute. shoOtel"$# sO tbatleiJ"gesampl.$.s wh:t.Cb 

eoul4 be dupll<:ated were o~. The 'bats of each speeies taken pel' 

Willt ot effort were CO$p\fted .. tbese tigUrH. were used as Uldioes to 

their abwideace. . Bats were $lsO' 'cc»1lectea bysboetinS where only one, 

or a few I wel'e "una 1n fUgb;t. Compe.r;!eO!1 of tbese with the cQUee­

~ions ' of b-.ts from publie shoots revealed informa.t1on about; · the tenaenc:r 

to aggJ'~te, or to avoid aggHgat1ons. 

it ",U obv1ous tbat ~l~. $~lue and Jtt4m~s. f:~ .. 1l4_~ 

were eS);1eC1e.l.l¥ inolined to J.OUl aggregatl.ou,whlle ~$1~ "r~1141. 
t· . . _ 

8Ild !l!t"'e:et~ b,~s were less so. f!PtetM.Uu~ subt;J4vus dtd not 

appear to 3$!tn .... ept1ons .'t; all and tDa¥ &veid ~m.-
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Lasiurus borealis was found to be limited in abundance to the 

northern border region of Florida, while Pipistrellus subflavus and 

and Lasiurus seminolus decreased concurrently with the hammock vegeta­

tion. Dasypterus floridanus was only abundant in the western half of 

the central peninsula, where it outnumbered all other species in 

large aggregations, while NYcticeius humeralis was almost uniformly 

common in all forested parts of the state. 

The data on life history available in the sample were presented 

in the species discussions. 

Tooth wear was measured in eight species, six of which were col­

lected in sufficient numbers to yield reliable information about popu­

lation age composition and mortality rates. These -data, permit evalua .. 

tion of the status of . the populations in the state and the effects of 

different roosting and hibernating habits on survival. Precise correla­

tion of various stages of wear with chronological age proved to be im­

practical beyond the first year. Individuals of each species were 

grouped into five classes of wear, based upon observation of the first 

upper molar, and the results were reduced to per cent of the sample ob­

served, separating sexes. Most interpretations from these data were based 

upon comparison of the results observed between the sexes assuming an 

even wear rate throughout life similar in both sexes. Bats with extreme 

amounts of wear were unusual. Appa.rently most Florida bats do not at ... 

tain the physiological life eA~ctancy indicated by completely worn-out 

teeth. 

Observation of the data presented in the tooth wear charts 
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revealed information about mortality rates. There was no significant 

difference in age composition of the male and female Tadarida brasili· 

eneia and Pipistrellus subflavus samples. Tadarida roost and. hibernate 

in colonies, usua.lly in buildings, and mortality appears to be uniform, 

wi thout regard to age or sex. Pipistrellus, however J hibernate in 

caves in winter and. roost outdoors in foliage during the summer. Al-

though similar for the sexes, high mortality rates occur, apparently 

in the first summer and fall of adulthood, with very low 1'OOrtal1ty 

rates therea.fter. It appears, therefore, that when the sexes have 

similar roosting aDd hibernating habi,ts, mrtali ty is about equal. 

Roosting outdoors seems to increase mortal1 ty, probably through in· 

creased predation while the bats sleep during the d8¥. A c.ontre.sting 

situation was observed in Myot1s austroriparius, in which roost males 

roost outdoors all year wnile females join large cavern colonies to 

bear and rear young in summer. Here males have a. higher mOrtality 

rate which appears to be independent of age, while females have a very 

low one, also independent of age. It seems, therefore, that summer is 

the season of highest mrtali ty for bats which roost outdoors. 

Female La.siurus seminolus and Dasypterus floridanus, which roost 

outdoors all year, have low mortality rates increasing late in life., 

while males a.ppear to have higher ones, and earlier in life than the 

females do. In maJ.e D¥YEterus the crit~ceJ. period. is the first winter, 
. . I 

wi th good survival afterward until very old age, while males of Lasiurus 

seminolus seem to have a uniform mortality rate , without regard for age. 

It is not clear how differences between the two species, it s1gnU1cant, 
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can be explained by the known differences in habits, the roost promising 

of which is the tendency for each sex of Dasypterus to aggregate in 

separate groups 1 some of which may move about over wide ranges . 

Nycticeius humeraJ.is, roosting mostly outdoors, but in small groups 

containing both sexes in sheltered places, bas a high mortality rate 

:for both sexes during the ffrst summer as an adult . It decreases there­

after in both sexes . 

Data on length of life were not obtained for the non-colonial 

species with large litters and heavy mortalities, but banding indi-

cated that Tadarida brasiliensis and Myotis austroriparius spend more 

time, possibly as much as two years, in each of the earlier wear classes 

and hence live longer . The correlation between litter size and roost-

ing habits is very close . Tadar1da, having low morta.lity 'rates and 

roosting indoors all year has one young per litter. P~otis austroriparius 

and Pipistrellus subflavus 1 roosting outdoors at least half of the yeaz 

have two young, While Lasiurus seminolus and Dasypterus floridanus, 

roosting outdoors all year have three or four young per litter. 

Nyct i ce i us . humeralis, with two young per litter ,probably illus­

trates the benefits of the cover offered by crevice type shelters on 

mortality rates . It is significant that species of Myotis Which hiber­

na.te iu caves in northern ' states typically have but one young par 

litter. 



CONCWSIONS 

1. Data gathered during a study of more than five thousand 

bats collected in Florida reveal that the fauna contains 15 species, 

four of which occur irregularly. Only ten species are known to breed 

in the state. 

2. Maps showing geographical variation of abundance for non-
: J 

colonial species indicate a correlation with the distribution of plant 

communities. Four species are camnon only in broad-leaved forest com-

muni ties. The distribution of Tadarida brasiliensis is not correlated 

with vegetation. At least two important plant communities apparently 

lack a bat fauna. 

3. Six of the species breediDg in Florida roost in colonies, 

three of them usuaJ.ly in caves 1 while four species roost in buildings. 

Myotis austroriparius, M,yotis grisescens, Myotis keenii, Myotis sodalis, , 

and Pipistrellus subflaws roost in caves in Florida and the first two 

rear young in them. MYotis austroriparius, l!ycticeius humeralis, Eptesi­

~ fus~us I Tedarida brasiliensis and corznorhinus rafinesqui1 roost in 

buildings and all but the last species rear young in them. Eptes1cus 

fuscus, COrynorhinus rafinesg,uii, _and Tadar1da brasiliensis roost out­

side caves in Florida although they are typically cave bats in other 

parts of their ranges. Florida caverns are warm and damp. Hibernation 

is limited to a few colder ones which shelter large numbers of bats. 

4. Pipistrellus subflaws, DuMerus floridanus, Lasiurus !!!!!.­

nolus, Lasiurus borealis, and Lasiurus cinereus roost in foliage and the 

u8 
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first three cODJJDOnJ.¥ roost and rear young in Spanish moss. 

5 ~ Four of the five species usuall¥ collected by shooting at 

dusk Join feeding aggregation.s of bats. Pipistr~llus subflavus alone 

ignores or avoids aggregations of other species. 

6. Population structures and mortal1 ty rates I estimated from 

tooth wear I reveal. a good correlation between mortal1 ty rates I litter 

size and roosting habits. Species Whioh roost in caves and buildings 

have smaller litters I lower mortal! ty rates and greater life expec­

tancy than those which roost in foliage. Mortality rates are greater 

in suumer, in younger adults and in spec1es which roost singly in foli­

age. When both sexes have similar roosting habits mortal1ty rates are 

equal for males and females. 

7 • Availability of sui table roosting and hibernating sites is 

an important feature which mB\Y determine whether or not a population of 

any bat species can maintain itself in a plant community or faunal 

region. 

8. The only indication of seasonal m1gration 1s in the speoies 

found to the north. Bats from the tropics and from western North 

America reach Florida irregularly aDd probabl;y accidentally. 
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