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MILD¥ obaervation1 and 1tudi .. have been made on the phenomena of 

reproduction in bat,. Ot th•••, perhap1 the least completely' studied are 

the 1N1onal changes in the JIii.le reproductive glands, which conatitute 

the subject ot this 'report. 
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INTRODUCTION 

The purpose of the present study was to determine the gross mor= 

phology of the male glandular genitalia of three species of bats 9 and 

to chart the cyclic changes that occur in each of the glands through 

the course of the yearo 

'I'he three forms involved in this study were !'.!;Yotis velifer (Allen),> 

Antrozous Fallidus (Le Conte) and Tadarida brasiliensis mexicana 

{Saussure). The first two species are members of the family Vestertil-

ionidae and the latter» a migratory species» is a member of the family 

Molossidae. 

The complete reproductive cycle has been studied ::l.n males of the 

pallid bat$ Antrozous pallidu2.,9 in California» the freetailed bat~ 

'.l'adarida .. brasiliensis !t2oceph:3-la ( Le Conte) f) in Florid.a and two species 

of Myotis» M. l1;!;2ifug}l~ (Le Conte) and Mo grisesaens (Howell)» in 

Missouri. There have been no definite comparisons made between these 

cycles or of the seasonal modifications of the testes and accessory 

glands •. The complete male reproductive cycles of Mr~ velifer and 

Tadarida brasiliensis mexicana have not been studiedo ~-~- ,.,,,. ~~,.,__-----~ 
'!'his paper presents a review of the literature on the subject and 

makes some comparisons between two different species o.f the family 

Vespertilionidae and between representatives o.f the Vespertilionidae 

and Molossidae. 

l 



REVIEW OF THE LITERATURE 

A detailed description of the internal anatomy of several European 

Vespertilionids has been given by Robin (1881) and Cour.r.ier (1927)0 The 

g:ross anatorriy of the speriies studi.ed by Rob::Ln and Cou:r:rler di.ffe:r. only 

slightly f:rom the No:rth American species used in the present study o 

Miller ( 1939) P describing the male reproducttve glands of l"!;y;p~ 

grise/3cHans and Mo lucifugus 1> l:ndicated th~ fc(}llowi!llg 8 The testes 
~~= ---==--~_.,,a..,,c,....., 

lie betwe~n the sk:Ln and the thigh :.muscles just lateral to the anuso Th® 

epididymis consists o.f two portions ll the cap or head which rests on the 

anterior end of the testis and the elongate caudal or tail portion, which 

extends posterior to the testis into the inte:rfemoral membrane,, When 

the testis i:s descendeid the duc:tus deferens arises from the medial side 

of the caudal epididymis and passes anteriorly along the medial side of 

the testi.s :i.nt10 the abdominal cavityo There may or may not be a pig= 

ment,_ed cremaste:r sheath covering po:rti.ons of the testis and !i.tpididymi,si o 

The accessory of glands of veape:r.ti.llc>nids a.111 deao:rlbed by Cm.1.rrie:r. 
i ' 

(1927} 9 consist of the prostate.9 on.e or two pairs of Cowperus glands and 

two pairs of seminal v·esicles designated as the principal and accessory 

seminal vesicles£> respectively., Ea,1h ductli.s defe:rens passes into a 

' 
principal seminal ·vesicle which lies anterior and slightly dorsolateral 

to the urf.nary bladdero The a.ccessory lobe of the seminal ~,esicle is 

sma,ller than the 'principal lobe and adjoins along its lower lateral 

bordero The prostate consists of a la:tge glandular mass that partially 

or completely surrounds the urethra<) The CowperV:s glands lie at the 



base of the penis and posterior to the bladder. The penis is free and 

pendulous. It is covered by a fine skin~ which is usually pigmented, 

and is devoid of hair except at its extreme base (JonesJ 1916). The 

J 

testes, when descended» are held in a scrotum situated at the base of the 

penis. The scrotum is usually pigmented and may be pre- or postanal in 

position. The regression of the testis is periodic in most forms. Dur-

ing the breeding season the descended glands reach remarkable dimensions. 

Most authors agree that the testes of the bats emerging from hiber-

nation in the '!1nter months are small and do not exhibit any sperma.to­

genic activity. At this time the males scatter and live comparatively 

segregated lives. The testes remain inac~iv~ until summer. In early 

sumrner the testes begin to enlarge and reach maximum size in September. 

Pearson (1952)J studying Corynorhinus, referred to the interstitial 
- ' 

tissue of the testis as being remarkably hypertrophied in the young males 

throughout the year» and in adult males only in the summer. Specimens 
,. -

in mid-summer showed the seminiferous tubules to be filled with cells of 
I - ' • • • 

immature stagesJ including a few spermatids but no spermatocytes. Evans 

(1930) found mature epermatocytes in the testis of Eptesicus fuscus 

(Beauvois) ol'lly in late summer or fall. 

In captive male Antrozous, enlargement of the gonads becomes notice-

able toward the latter part of August (OrrJ 1954). 

Miller (1939) stated that spermatogenesis in bats of the genus 

Myotis occurred during the summer llk)nths, at which ti.me the remainder of 

the reproductive system was quiescent. The interstitial cells attain 

their maximum size in the summer, undergo retrogres•ion in the fall and 

remain small until the following spring. Wimsatt (1945) found in a 

specie• of Myotis in the eastern United StatesJ that during the winter 
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the seminiferous tubules undergo involution and become quiescent" 

Generally when the testis regresses in the sumrner 51 the epididymis 

becomes distended with spermatozoao Miller (1939) observed that the 

epididymides of Myot!!_ lucifugus and ~}'isescens contain a great mass 

of spermatozoa throughout the fall~ winter and early springo Pearson 

(1952) described the epididymis of Corynorhinus rafinesquei (Lesson) as 

large and conspfouous in the interfemoral membrane from November to 

March and filled with spermatozoa. A male EEtesicus fuscus was collected 

on De~ember 31 by Evans (1930)y the epididymis after sectioning was 

found to be composed of widely dilated tubules packed with spermatozoao 

In another specimen collected in midsummer~ sectioning revealed the 

epididymis to be empty except for a small amount of secretion from..:the 

lining cellso 

Orr (1954) in his study of A,!!~t:,e~ous E_all~ found the same sea"" 

sonal changes described by Evans in ~tesicus f.,!!.S_£US and added this 

observation concerning· the cremaster sacks nweekly examination of four 

captive bats from October to the end of April showed a steady decrease 

in the size of the cremaster sacko This decrease in the fall is 

associated with a decrease in the size of the testis 9 but not of t,he 

epididymisoo1 The epididymis was filled with motile spermatozoa until 

the end of hibernation and the beginning of spring9 at which time the 

spermatozoa disappeared and the epididymis regressedo 

The accessory glands follow the same sexual cycle as the epididymideso 

Miller (1939) observed i.n Myotis ~fugus and ~" gris~s~ that when 

the testis is quiescent in the winter the accessory glands are at a 

maximum size and functiono Pearson (1952) in his study of ~Jl?rhip2;!-~» 

noted that 11the accessories remain small through the spring and summer 51 
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begin to enlarge in August and achieve their maximum in November nei:t 

the breeding sea.'sono Despite the regression of the testis the accessories 

of adults remain conspicuously large throughout the winter until early 

spring,9 then they regress" o 



PROCEDURES AND METHODS 

.Approximately 150 male bats were examined during the course of thia 

study. Meaaur,ments of the reproduc1;ive glands were made fro11 the major-
1 

ity of these specimens and a mioroecopic examination was made of sectiona 

fro11 selected individuals. A number of epecimens had been collected 

from one to three years, previously by Dr. Glass and his associates. 

Other collections were ~de periodically during the years 1957 and 1958 

~7.-~h! ~;ter_a~d fa;~ov graduate students. The specimens ~ere obtained 

~~m .. va:i~~s- ~~'!'e~--~ocated throughout tpe State of Oklahoma, mostq in 

the western port:ton. 

Bats were collected in summer with mist nets (Glass.i, 1956) strung 

across the openings of caves, with sturdy sweep nets for scraping the bats 

off of the cave walls, and by hand. In winter, hibernating -bats could 

usually be picked off the low ceilings and walls by hand. Because the 

freetailed bat of Oklahoma migrates out of the State in the fall, the 

N.ovember, February and March collections were obtained from Mexico and 

Carlsbad., New Mexicoo .According to Dr. D. a. Constantine of Carlsbad., 

~1>4:9rsonal conmunication to Dr. Olase)l the freetailed bat in New Mexico 

has the s~me _bre~ding season as it has in Oklahoma. The November apeoi• 

mens of T. b. me~cana were secured from the Ti.oini ty of Mexico City and 

therefore may not be exactly comparable to apeoimana from Oklahoma and 

New Mexico. 

Specimens were killed within 48 hours after being received in the 

laborato17. The pelvic region, including the reproductive organs, was 

dissected out and placed in either ten per cent formalin or in Bouin'• 

6 



1 

picro=formal solution for a period of at least 24 hours .. After fix= 

ation they were washed in water or 35 per cent solution of isopropanol 

respectively.. The tetrt.'es 9 epididymides and seminal vesicles were re= 

moved from the other tissues. 

The separate glands were measured to the nearest tenth of a milli= 

meter with calipers and millimeter rulero The length of the testis was 

measured from a point just below the epididyma.l cap to the posterior tip 

of the testiso The width was taken at right angles to the length and at 

the widest point., The length of the epi.didymis was measured from a point 

just below the posterior end of the testis to the posterior end of the 

cauda epididymiso The width was taken at the widest point and at right 
., 

angles to the lengtho The values for the seminal vesicles were made 

from the principal seminal vesicle o The length was taken at the long ... 

est axis and the width was taken at the widest point at right angles 

to the length. These two measurements were multiplied together to 

give a single value whose magnitude was correlated with the state of 

functional activity of the gland., These values, taken at monthly 

inte:rvals 9 were plotted along the ordinate of a graph with the months 
··•··· "' 

of the year forming the abscissao 

Following measurement 9 the glands were dehydrated and cleared by 

the alcohol=xylene method9 infiltrated with paraffin and embeddedo 

Sections for the study of functional activity were cut at 10 microns,. 
... . , 

Sections were stained with Harris 0 Haematoxylin and counterstained 

with triosino 

Observations and photomicrographs were made with a Spen~er com= 

:PC?und ~croscope utilizing both 10.x: and 4hx objectives and a. lOx 

ocula.ro 



OBSERVATIONS 

Testes 

~ anato~~-The testes of adult Mo velifer and Ao pallidus were 

located just outside the abdominal wall posterior to the pelvis in all 

specimens examinedo In adult To b~~ the testes remained with= 

in the abdomen» one on each side of the urinary bladder and anterior to 

the seminal vesicleso Apparently they never descend outside the body 

wall (.figure l) o 

In January the testes of Mo velifer were at a minimum size, averag= 

ing 4o4 mmo in length and 206 mmo in widtho No conspicuous change in 

size occurred until May when enlargement began and continued to a max= 

imum size in September,, averaging 7o3 mmo in length and 4o5 mmo in widtho 

An abrupt d.ecrease in size occurred the following month. (figure 2) o 

The testes of Ao pallidus were decreasing in size in March and· 
. •·· .. -.. ~---~~-· . 

reached a minimum in June~ averaging 4o7 mmo in length and 208 mmo in 

widtho Enlargement began in ,July and reached the greatest dimensions 

in September 9 averaging 5o3 mmo in length and 4o5 mmo in widtho The 

testes decreased abruptly in size the· following month and then diminished 

slowly to near the minimum size in March {figure 3)o 

In February the testes of. To bo mexicana were at a maximum size 

with an average measurement of 5o2 mmo in lengt,h and 3o2 mm~ in widtho 

Regression began in MarClh and reached a minimum size in August.9 averaging 

3o0 mmo in length and 106 mm .. in widtho A noticeable increase in size 

8 
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Myotia velifer 

f'\-~---to ll'--i,_____ e o 

p., 
:4.Ji-,----.,;;=:::..._ SoVo 

9 

Figure lo Ventral view of the testes and a.ocessqry g;J..ancls near peak of 
en.la.rgemento Eiof urinary bladder (empty in all examples)§ p. 9 pro­
state; s .. v~.9 seminal vesicles,; t<> 3 test,esJ e~, epididynti.s. 
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of the testes occurred the following month and enlargement continued 

through the winter (figure 4)e 

Funotional status==From late November to May the testes of M. 

velifer were regressed and inactiveo The seminiferous tubules were 

small and interstitial tissue filled a large portion of the glands 

13 

(figure 5)o In May the seminiferous tubules increased in size but no 

sperrnatogenetic activity was observedo By August the tubules were very 

large 9 spermatogenesis had reached a peak of activity and the interstitial 

tissue had apparently decreased in amount (figure 6)0 Spermatozoa were 

present in the lumen of the tubules during August and Septembero In 

October the spermatogenetic activity had ceased9 only a few spermatozoa 

were left in the seminiferous tubules and the relative amount of inter= 

stitial tissue was increasing (figure 7)e 

In March the testes of A. pallidus were inactive 9 the seminiferous 

tubules were small and there was much interstitial tissue present (figure 

8)0 This inactive status prevailed until July when a few cells began 

spermatogenesis and an apparent decrease in the amount of interstitial 

tissue occurred (figure 9)o Spermatogenetic activity reached a peak in 

August and September but spermatozoa were not noticeable in the lumens 

until October (figure 10),. Sperma.togenesis ceased in October and the 

seminiferous tubules began to regresso As the tubules decreased in 

size the relative amount of interstitial tissue increasedo 

The testes of T" bo mex=::,can§;, were at a peak of spermatogenetlc 

activity in Febru.acyo The seminiferous tubules were large and very little 

interstitial tissue was seene In March the lumens of the tubules were 

filled with spermatozoa (figure ll)o Spermatogenesis ceased in May3 

the tubules began to regress and the interstitial tissue had apparently 



Figure $. Testia of M. velifer in May. Note 
small size of tubules and relatively large 
amount of interstitial tissue. 100:x 

Figure 60 Testis of Mo velifer in August. Note 
spenaatozoa in the lumens and almost complete 
absence of interstitial tissue. lOOX 



Figure 7. Testis of M. velif'er in October. 
Note small size of' tubules and relatively 
1.a.rge amount ot interstitial tissue. lOOx 

Figure Bo Testis of .A.. pallidus in March. Note 
small size of t.ubu1es and large amount of in~ 
terstitial tissueo lOOx 

1; 



Figure 9. Testis of A. P8;11idus in Jul7. Note 
large size of tubules and scarcity of intersti­
tial tissue. 100.x 

. , . 
Figure 10. Testis of A.~llidus in October. 

Note size of tubules a scarcity of inter~ 
stitial tissue. lOOx 

16 



Figure 11. Testis of T. b. mexicana in March. 
Note the size of tubules -and spermatozoa ·1.n 
the lumens. lOOx 

Figure 12. Testis of T. b. mexicana in Mayo 
Note 8111&11 size of tubules and relatively' 
large amount of interstitial tissue. lOOx 

17 
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increased (figure 12). The quiescent state of the testes continued until 

September, then the tubules began to enlarge and the relative amount of . . 

interstitial tissue decreased. In October spermatogenesis was evident 

and the tubules were very large ,(figure 1)). 

l:pididymidee 

Gross anatomz:--The seasonal changes of the epididymides involved 

~rimarily the caudal portion with very' lit~le change oocurring in the 

c~p portion. The c~udae epididymides of M. velifer began to decrease . .. ... 

in size in March and reached a minimum size in July and August, averag~ 

ing 3' •. 0 mm. 1n le~h and 1.5 IIDlle in width. In September the epididymidea . ... . .... 

showed a large increase in size and contiffl:1ed to a maximum size in Dec-
' 

ember, when they averaged ,.o mm. 1n·1ength and 2.8 mm.. in width. A' . . 

slight decrease oc~urred in' January but the onset of full regression 

did not take place until March. 

In February the epidid.ymidee of A. pallidus we~e at a maximum size, 

averaging 5.5 mm: in length and J.4 mm. in width. The epididymidea re-
., . 

mained large through March and in April a sharp decrease in size ocourred. 

A gradual decrease continued until July when a minimum size, averaging . . . 

2.8 mm. in length and 2.0 mm. in width was reached. Enlargement of the 

epididymides began in August and continued at a fairly constant rate 

until a maximum size was restored in January and February. 

The epididymides of T. be mexioana ·were largest in eize in March, 
• , .. . 

averaging 2S mm. in length and 2.0 mm. in width. From April to August, 

a steady decrease in size occurred reaching a minimum size averaging 1.0 - . . . 

mm. in lecgth and o.S mm. in width. A slight enlargement of the epididy-
. . ' 

midas was noted in September and a siie averaging 2.0 mm. in length and 

1.2 11111. in width, which remained the samr u.ntil;.J'ebr.u&1,T, when lllot.her 



Figure 1.3. Testis of T, b1 mexiaana in October. 
Note large size of tubules and soarcit;y of'inJ. 
terstitial tissue. lOOx 

Figure 140 Epididymis of M. velifer in May. 
Note small size of tubules and lack of aper= 
matozoa. lOOx 
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slight increase was notedo The ab0ve ,ob~ervations: are presented graphi= 

cally in figures 2,, J.51 4., 

functional status==In April "the epididymides of Mo velifer had begun 

to regress o From May to July the epididymides were completely regressed 

(figure 14)e In August the epididymides were small but filled with 

spermatozoa. From September to January the tubules of the epididymides 

were packed with spermatozoa (figure 15)., A slight decrease in the num= 

ber of spermatozoa was noted in January and greater decreases occurred 

in F'ebrua.ry and March .. 

The epididymides of Ao pall~.dus in February were filled with sper= 

matozoa (figure 16). In March a slight decrease in the number of sper= 

matozoa was observed and regression was completed in April with few 

sper:matozo~ remaining in the epididyrnides (figure 17). This state of 

regression continued un·til September when a few sperm.atozoa were seen 

in the tubules of the epidid;ymides., In Oe;tober large numbers of sper= 

matozoa filled the tubules. 

The epididymides of T. be mexicana were almost filled with sperma= 

tozoa in February and in March they were packed (figure 18). In April 

and May the number of spermatozoa in the epididymides decreased rapidly. 

F:rom July through November the epididymides were regressed and void 

spermatozoa (figure 19) .. 

Seminal Vesicles 

Gr~ anatorny""=The seminal vesicles of M., velifer began to decrease 

in size in March and continued to decrease stead:Uy until a minimum size 9 

averaging 2o5 mmo in length and 2.,0 mmo in width 9 was reached in August .. 

In September and October a steady increase in the size of the seminal 



Figure l5o Epididymis of M. velifer in Septembero 
Note extremely large size of tubules packed with 
spermatozoa. lOOx 

Figure l6o Bpididymis of Ao pa.llidus in February. 
Note large size of tubules filled with spermatozoao 
lOOx 
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Figure 17. Epididym:1.s of A, pallidus in April. 
Note small size of .tubules and lack 9f sper­
matozoa. lOOJc 

Figure 18. Epididym.18 of T. b. me:xi9ana in March. 
Note large size of tubules filled with spermatozoa. 
lOOJt 
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Figure 19. Epididymia or T. b. mexicana in Ju~. 
Note small size of epididymis and tuoules. lOOx 

Figure 20. Seminal ,vesicle of M. velifer in May. 
Note .. small size of cavities and lack of fluid. 
lOOx 
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vesicles was observed with a maximum size» averaging 5oS mm. in length 

and .3.,7 mm .. in width.9 being reached in November .. A sharp decrease in 

size of the seminal vesicles occurred during December and an average 

size of 4 .. 2 mm., in length and J.l mm., in width was reached in January 

and maintained until March. 

The seminal vesicles of A~allid~ were at a maximum size in Feb= 

ruary9 averaging 8.,6, mm. in length and 4 .. 3 mm .. in width. Between March 

and April a great decrease in the size of the seminal vesicles was noted 

with a gradual decrease continuing until October and a rrJinim:um size was 

reached, averaging 4o2 mm. in length and 2.,.3 mm., in width., 

In February~ the seminal vesicles of T. b., mexi~~. were enlarging., 

A maximum size averaging J.,2 mm., in length and 2 .. 5 mm., in width, was 

reached in April. From May to August a gradual decrease in size of the 

seminal vesicles occurrede From August through November a minimum size,, 

averaging 2e0 mm., in length and 1.,0 mme in width 3 was observed. The 

above Qbservations are presented graphically in figures 2» 3, 4o 

Functional status=coRegression of the seminal vesicles of' Me velifer 

began in March and was completed by late May (figure 20)e An inactive 

status with very little fluid remaining in the cavities 6ontinued until 

Auguste In September the seminal vesicles were filled with fluid and 

remained full and active until March (figure 21)., 

In Ao pallidus,, the seminal vesicles were filled with fluid in 

February and March (figure 22) with a slight reduction in the amount of 

fluid occurring in Ma:rcho By April the seminal vesicles contained only 

small amounts of the fluid and were regressed (figure 23)e Regression of 

the seminal vesicles persisted through October. 

The seminal vesicles of !_e~~!.l!exican~ began filling with fluid in 

late February and were completely filled and in an active state in April 



Figure 21; ·seminal vesicle or M. velifer in 
September. . Note large size of lumens .filled 
vith .fluid. lOOx 

Figur.a 22. Seminal vesicle of A. pallidus in 
· .. Ma.rah. Note large size of lumens filled with 
fluid. lOOx 
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Figure 2.3~ Seminal' vesicle of A, ppllidus in 
May. 'Note small size of lumens and lack of 
fluid. lOOx 

\ 

Figure 24. Seminal vesicle of To bo mexicana. in 
April• Note large size of lwnens filled with 
fluido ·1oox 
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Figure 2.$o Seminal vesicle of T. b. mexicana 
in July. Note small size of cavities and 
lack of fluid. lOOx 

Figure 26. Prostate of T. bo mexioana in 
July. Note lack of fluid in cavities. lOOX 
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(figure 24)'. In May the vesicles were regressing and contained smaller 

amounts of fluid. The seminal vesi~les were regressed and void of fluid 

in July (figure 25) and remained quiescent throughout the summer and fall .. 

Prostate 

The prostate in M. velif'er was small and showed no conspicuous 

changes in size,(£igure 1) during the year. 

In Ao pallidus the prostate r~mained small and no noticeable 
. . .• J . -

changes in size occurred duririg the year. 
- .. .. . . 

The prostate in T~ bo mexicana was small and inaot~ve between June 

~~d Jta.nuary (figure 26). In February enlargement began and in March 
. . n 

"S:Tid··i:prtl a-·Tema:rkable size ·wa"S ·-reaehed ( figure 1). The oavi ties were 

filled with fluid (figure 27). Regression of the prostate began in 
\ 

May and was completed in June. 



Figure 27. Prostate of To b. mQXioana in Aprilo 
Note large size of lumena and copious amounts 
of prostate fluid. lOOx 
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COMPARISONS 

Int::raf amily 

~ anatomy==In'Mo velifer and !o pallidus» species of the family 

Vespertilionidae 9 the seasonal changes in the testes 9 epididymides and 

seminal vesicles were very similar. The main difference was in the times 

that the various glands reached a peak in activity and size (figures 28 9 

29 9 30) o The testes of M., velif~ and Ao pallidus were descended outside 

the body cavity in all adult sped.mens examined (figure l)o Enlargement 

of the testes of M. velifer began in May and in A. pallidu! the testes 

began enlargement in July9 two months later. In both species the testes 

reached a. maximum size in September .. Regression of the testes of M, 

velif~ to a minimum size occurred in January.ll the testes of ~· pallidus 

did not reach a minimum size until June. 

The extension of the !);audae epididymides of both species into the 

inter£ emoral membrane was conspicuous .in t)le fall and winter (figure 

l)o In June and July9 the epididymides were at a minimum size., Enlarge= 

ment o.~ ~he epidld?rrnides of both species began in Auguste Maximum size 

was attained in December for M. velifer» while for A .. pallidu~ it occurred 
.~ .. ,.~·=·~=-

two month~ later. in Februarye 

The seminal vesicles showed the greatest differ12nce in the time when 

they were at a maximum size (figure JO)~ In M., velifer 9 th.e maxim.um size 

of the seminal Yesicles occurred in Novembero Regression of the seminal 

vesicles began in Ma.rich and a minimum size was reached in August.. The 
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seminal vesicles of!! ~llid'!:!_ were at a maximum size in Februaryt 

three months later than those of Mo velifer., A decrease in size of the 

seminal vesicles followed and a m:Lnimu.m size was reached in October., 

Functional status~=The testes of M. velifer were in an inactive 

status between November and May (figure 5). By August the testes were 

·very active {fi."'gUI"e -6).. ·1hrti-irtty·-ceas"Stl "'in Ch:rt,ober o In A~ pa.llidus 9 

the testes were regressed and inactive between October and June ... Sper= 

matoge:netic activity began in late June and reached a peak in August 

{figure 10)., 

In M., velifer the epididymides were :regressed from .April to July. 

Spermatozoa were observed in the epididymides from August to March 

(figure 1.5),. Between September and February full functional status was 

maintained. The epididymides of Ao pal_gdus were in regression from 

April to S,::iptembe::ri:i In September a few spermatozoa were seen in the 

tubules with increasing amounts (figure 16) occurring until March when 

a decrease in the amount of spermatozoa was notedo 

The seminal vesicles of Mo velifer were quiescent between March 

and September,. In September the ioavities we:ve filled with fluid and 

remained full and active until March (figure 21)" The seminal vesicles 

of A~ pallidurs were filled with fluid and active in February and Mar@h 
=="·~~==== 

(figure ) ,, Regression of the seminal vesicles occurred April and 

an inactive :status persisted throt.i.gh October., 

Interfamily 

=-="~ anatomy==Comparisona: on. an interfamily level were made be= 

tween Me velifer 9 of the family Vespe:rtilionidae and To bo mexi~j) 

of the family Molossidae., An extreme difference in the time the vari= 

ous reproductive glands were at a peak of activity and size was noted 
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(figures 28 2 29» 30)e 

The testes of To bo mexicana did not descend outside the body cavity 

as did the testes of Me velifer {figure o Enlargement of the testes of 

M., velife_r began in May and the maximum size was reached in Septembero 

Regression of the testes to a minimum. size was reached by Januaryo The 

testes of To b~ mexica!!! were enlarging and at a· maxirrrwn. size in January 

and February9 the same time regression occurred in the testes of Mo 

velifer., :Regression began in March and a minimmn size was :reached in 

August., 

The same extreme variation was observed between the epididymal 

cycles of !1,~ v~lif~ and T., b., me:x:icana., In ~li~ir t,he cauda~ 

epididymides were enlarged and extended posteriorly into the interfemoral 

membrane from September to Marche Regression occurred between March and 

Augusto The l(;:audae epididymides of ! ,. 1?._L!!!e~ioana did not a:t1 any season 

show any great enlargement and ::remained within the abdominal cayity with 

the testes., A slight enlargement of the epididymides was observed be= 

tween February and March when a :maximum size was reached~ Regression of 

the epididymides occurred between April and September 0 

The cycles of the seminal vesicles of M .. velifer and T,, b., mexicana 
.,,., ...... ,.. == "'""' 

di.ff ered considareibly,.. ,- '.l.'he seminal vesicles of ~ began en= 

largement ii?_Septembersi reached a peak in November and decreased slightly 

in the following months~ Regression occurred from Mar@h to Septembera 
.. 

In To b .. mexicana the seminal vesicles showed only a slight increase as 
,, .. -~-

'Compared to sem::t:nal vesicles of MQ velifer" This slight. lncrease oc:cur:red 
"' ,..,,.,,., .. ,.. .., ..... ,.,,.,, ,.,,. . .. " .. " "'" .... ,, 

i'ror11 February to April.. In May,> regression o.f the seminal vesicles began 

and <eonti.nned through Novembero 

Thl!il prostate gland in To bo mexical!! followed the same cycle as the 
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seminal vesicles.. It showed extreme enlargement,, as did the seminal 

vesicles of Mo velif~ and A_~cl.11.:,~2,~~- (figure l)., The prostate gland 

in !'h__velii'._,~ and !o pall,i~§l remained small throughout the year and 

showed no conspicuous increase in size (figure l)o 

Functiona_l :s:tatulal==The periods of activity of the testes and acces ... 

sory glands in~ mexieana were almost opposite to those in Mo velifero 

The testes of Mo velife~ were active in spermatogenesis in July and by 

August, the seminiferous tubules contained spermatozoa (figure 6).. Re= 

gression occurred from November to May (figure 5)" On the contrary 9 in 

To bo mexic~na spermatogeneti,c activity was at a peak in February and 

,permatozoa were seen in the seminiferous tubules in March (figure 11) .. 

In May the testes began to regress and were inactive until Septembero 

The epididymides of~. veJ}!e~were filled with spermatozoa from 

August to January (figure l.!5)o A decrease in the amount of spermatozoa 

began in January and from May to July the epididymides were regressedo 

In To be; mex?:~ the epidi.dymides were filled with spermatozoa during 

February and March (figure 18) and by April a de@rease in the ntn'Tabe:r of 

spermatozoa was notedo From July through November the epididymides were 

©ompletely regressed and void of spermatozoa. 

From September to March the seminal vesicles of ~~Y~~ were 

Yery large and active (figure 21).. Regression began in late March and 

was completed by June and 10ontin11ed until September.. The ,seminal vesi<Cles 

of T., b,. mexicana enlarged only slightly and were filled with fluid and 

active from late February through April (figure 2~).. In May,, regression 

began and. only a small amount of fluid remained in the cavities., A 

quiescent status prevailed from July through November. 

The prostate gland of !!,..,£.o mexic~.E§, followed the same cy@le as the 
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seminal vesil!'.:les. The extreme enlargement of the prostate in this 
. ' 

. . ;' ' ' . c,. 

species was unique (figure 1)" It has not been reported for any other 

genus of North American bat. This enlargement probably accounts for 

the failure of the seminal vesi~les to increase to large dimensionso 

The period of sexual activity of the reproductive glands of Mo 

velifer and Ao pallidus (family Vespertilionidae) extends from fall to 

early spring, which corresponds to the period of hibernationo The 

period of sexual activity of the reproduct,ive glands of To b., mexicana 

(family Molossidae) is lim:i·ted to the early spring monthso This 

speciies migrates from Oklahoma Southil spending the winter months either •. 

in south Texas or Mexico (Glas.sll in press)) and Villa5l 1956) and there 

is no long period of hibernationo 

It seems probable that the ·cyclic sexual differences between the 

vesperti1ionid species and the molossid species a.re correlated with 

or a result of these prgfound differences in physiology and behavior. 
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