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TOPAL, Gybrgy
Hungarian Natural History Museum, Budapest

ABSTRACT: Descriptions and figures of bacula of 26 bat species and sub-
species of Rhinolophidae and Hipposideridae in the collections of the Hun-
garian Natural History Museum from the Old World (except Africa and
Europe) with taxonomic notes and considerations.

INTRODUCTION

The importance of the morphology of bacula in the taxonomy of Chiroptera is well
known, and already discussed in works deeling with bacula of European (MATTHEWS,
1937; LANZA, 1959, 1960) and North American (HAMILTON, 1950; KRUTZSCH and
VAUGHAN, 1955) bats. Our knowledge is, however, very limited about the bacula of
bats in the greater part of the Old World. This holds especially for microhiropteran
species (TOPAL, 1970). In this paper, I propose to submit the results on the spe-
cies of the most difficult families (or "genera") of the Hipposideridae and Rhinolo-
phidae. I used the collections of the Hungarian Natural History Museum and the ma-
terial I collected in Vietnam and India. The study covers mostly Asiatic species,
and for comparisons I included a few other bats from New Guinea and Australia
available in the Budapest collection. At present, the African species are fully om-
mitted. I used the alizarin-red staining method (TOPAL, 1958). Due to the state of
preservation, a proper study of the soft parts could not be carried out. This would

need a more adequate, fresh material.

DESCRIPTIONS AND RESULTS

Rhinolophidae

Rhinolophus ferrumequinum proximus ANDERSEN, 1905

I have studied one specimen collected in the Bumzov Cave, Kashmir, India. Total
length of baculum 4,94, width of basal cone 1,72, height of basal cone 1,27, width
of lancet 1,00 mm. The bone is very similar to that of the nominate subspecies,
however, considerably bigger, with' a less bent shaft, with a longer and dorsoven-
trally more flattened basal cone and with a longer lancet when viewed from above.
There is a longitudinal ridge on the dorsal surface of the basal cone. The dorsal
side of the lancet is flat, and a main median ridge runs on its ventral surf: 2. The
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very tip of the lancet is slightly bent ventrally. The emarginations of the basal cone
are as in the nominate subspecies. (Plate I., figs. 1, 2).

Rhinolophus affinis himalayanus ANDERSEN, 1905

I have studied one specimen of this big-bodied subspecies from Darjeeling. A certain
degree of relationship with Rh. rouxi is clearly visible in the morphology of the ba-
culum, and none at all with that of Rh. ferrumesquinum. Measurements: total length
2,45, basal width 0,86, basal height 0,81, length of terminal lobe 0,86 mm. The
penis bone shows a presumed specialization from the less spzscialized bone of Rh.
rouxi, or rather from that of Rh. sinicus. At the same time, one cannot imagine
an evolution of this type of baculum towards that of Rh. ferrumequinum. Such an
evolution was suggested by K. ANDERSEN (1905/b) on the basis of cranial and dental
characters in Rh. affinis and Rh. ferrumequinum. The basal cone is deeply emarginate
in the ventral margin, but less so in the dorsal one. There are still smaller emargina-
tions on the lateral sides. The shaft is roughly circular in cross sections, and
slightly bends towards the ventral side. From the level of the terminal dorsal lobe
(at about two/thirds of the total length) the bone turns sharply ventrally, and at the
very tip dorsally (Plate I., figs. 6,7,8).

Rhinolophus ' affinis macrurus ANDERSEN, 1905

There has been studied one of a small series (three males) collected in Muong son,
Vietnam. The baculum is shorter, with a terminal lobe absolutely longer than in
Rh. a. himalayanus (Plate I., figs. 3, 4, 5). Measurements: total length 1,90,
width of base 0,72, length of base 0,77, length of terminal lobe 1,00 mm. The basal
cone is dorsoventrally higher than wide, in contrast to the specimen of the other
subspecies studied. Its dorsal margin is apparently without an emargination, the
ventral edge with a very deep and comparatively narrow incision, however, the la-
teral emargination appears on each side of the basal cone, as in the former sub-
species. The shaft is considerably shorter and more expressedly bent towards the
ventral side than in Rh. a. himalayanus. The terminal dorsal lobe begins at about
half length of the bone. There is no dorsal curve at the tip.

Rhinolophus rouxi rouxi TEMMINCK, 1835

I studied a small series of this animal (5 specimens), collected at Udaygiri Caves,
Orissa, India, and at Mahableshwar, western part of the Indian Peninsula. Measure-
ments: total length (measurements of subadults in parentheses) 2,41-2,50 (1, 63-1, 81),
width of basal cone 0,81-0,95 (0,45-0,55), height of basal cone 0,77 (0,45), width
of tip 0,18-0,22 mm. The heavily built bone has a simple curvature, that is, ven-
trally bent in the last third to fourth length (Plate II., figs. 4-12). The basal por-
tion is less developed in young animals. In grown up specimens it is slightly pres-
sed dorsoventrally. It has a double dorsal incision on its proximal edge, and with
a protruding dorsal knob. The simple ventral emargination is wide and deeper than
the dorsal one. The ventral surface ot the basal cone shows a wide median depres-
sion. The shaft is somewhat higher than wide, that is, laterally compressed. The
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tip has a lateral widening, rather flat dorsoventrally. It is acutely pointed in most
cases, when viewed laterally. The morphology of the penis bone in this species can

to each other in this respect.

’

. :
Rhinolophus (sinicds JANDERSEN, 1905
—_—

I have studied two specimens from Ta phinh (extrem2 North of Vietnam) and another
one from Cuc phuong, south of Hanoi. All' specimsns were collected by me. There
is a certain degree of similarity in the morphology of the baculum to that of Rh.
rouxi (Plate I., figs. 9-14, Plate II., figs. 1-3). but with well established dif-
ferences. Measurements: total length 2. 31-2, 45, width of basal cone 0,59-0,72, dor-
soventral height of basal cone 0,55-0,59 mm. The bone is a rather lightly built
structure with a double curvature, and is slightly shorter than in Rh. rouxi. The dor-
soventrally flattened basal cone is cvidently smaller than in the former species,
still, the emarginations on the proximal edge are the sam=2, nor are the outer sur-
faces with a dorsal knob and a ventral depression different. The shaft is laterally
compressed. [ts proximal ventral constriction is immadiately at the basal cone. In
the distal portion of the bone, there is another bend, at two-thirds length, and thus
the bone shows an elongated S shape (more pronounced in the Cuc phuong specimen)
from right lateral view. The ventrally bent tip is with a dorsal sagittal widening and
with a double ventral point in the Ta phinh specima2ns, while it is without such in
the Cuc phuong animal. In the dorsal view, the tip is narrowly rounded. All these
differences, along with those in the cranial and dental characters, permit a differen-

the dific runces bztween the animals of the two populations studied.
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Rhinolophus Qt_ii/a_g_.\ ANDERSEN, 1905

I have studied a single speciman collected in the Bumzov Cave. Kashmir., India.
Total length of the bone 3,52, width of hase 0,50, height of base 0,63 mm. The
morphology of the baculum shows a certain similarity to that of Rh. hipposideros,
however, the differences suggest a distinctness at species level (Plate III., figs. 1-3).
The baculum is somewhat longer than the maximum size in Rh. hipposideros studied
previously (TOPAL, 1958). The basal cone is much smaller, higher than wide, with
slight and narrow in:ision on its ventral margin, and a longitudinal median concavity
on the ventral surtace. with two slight ridges. The proximal margins of the basal
cone are thickened. The distal portion of the base is shorter than the ventral
one and bulging into a ridge on the dorsal surface. This continues on the dorsal
surface of the shaft up to its half length. The distal half of the shaft shows a flat
ventral surface. The whole shaft has a lateral compression and a muich stronger
ventral curvature than in Rh. hipposideros. The tip is with a loagish, laterally flat-
tened knob and a slight terminal up-turn at the very end of the boae.
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Rhinolophus cornutus sechwanus ANDERSEN, 1918

There was studied one specimen each from Muong son, North Vietnam (Plate,III.,
figs. 4-6), and from Cherrapunjee, Assam, India (Plate III., figs. 7-9), both col-
lected by the author. Measurements: total length 3,36-3,52, basal width 0,88-0,92,
basal height, 0,92-0,95, height of terminal knob 0,18 mm. The baculum of this spe-
cies is relatively very large among the bacula of the other horseshoe bats. It has a
distinct, but not very strong dorsal bend as in European Rh. hipposideros. The two
specimens show a certain kind of difference, especially in the morpholgy of the basal
cone. It is elongated and conical, with a smooth rounded-off dorsal surface, and
flat on the ventral one in the Cherrapunjee specimen, while it displays flat dorsal
and ventral surfaces in the Muong son animal.- The dorso-proximal edge of the base
is shorter than the ventral margin, with a wide and deep emargination in the Viet-
namese specimen. There is a wide emargination also in the ventral edge, but the
Cherrapunjee animal has a narrow incision. The shaft is roughly cylindrical with a
slight thickening in the middle, when viewed from above. The tip is a laterally
widened knob, wider in the Vietnamese specimen, and also has a dorsal bulge.

Rhinolophus calypso ANDERSEN, 1905

One specimen of the paratypes has been examined. Measurements: total length 3, 77,
width of base 1,00, dorsoventral height of base 1,04, height of tip 0,27 mm. This
relatively small or middle-sized baculum has a certain degree of similarity to that
of both Rh. cornutus sechwanus and (regarding the ventral margin of the basal cone)
Rh. affinis. The basal cone is dorsoventrally higher -than wide. Its dorsal knob
strongly protrudes also proximally. The ventral emargination on the proximal margin
of the base is extremely deep, narrow and distally diverging. On its each lateral
side the basal cone has a proximally protruding protion of the edge, well discernible
laterally. The shaft slightly bends dorsally, however, its ventral profile is almost
straight when viewed laterally. There is a distally lowering ridge on its dorsal
surface, while the ventral surface is rather flat with a proximal depression. In dor-
sal view, there is a slight constriction at the middle of the bone and at its very tip.
The tip is with a longish and dorsally bulging knob. (Plate IV., figs. 1-3).

Rhinolophus lepidus lepidus BLYTH, 1844

Six specimens have been examined from different places ot the Indian Peninsula.
Measurements: (those of young individuals in parentheses)totallength 328-3 77 (2, 59),
width of base 0,90-1,13 (0,55-0, 72), height of base 0, 63-0,81 (0,41-0,50), width of
tip 0,19-0,27 (0,20-0,22) mm. The baculum has an elongated S shape with a dorsal
bend near the basal cone and a ventral turn near the tip, (this double turn is well
discernible in younger specimens, while rather obliterated in adults). The young bone
is with a proximal bifurcation, instead of the normal, dorsoventrally flattened basal
cone of the adult (Plate IV., figs. 4-6; plate V., figs. 1-2). The dorsal edge of the
basal cone is shorter than the ventral one and with a proximally bulging dorsal knob,
otherwise with a wide emargination, just as in the ventral margin. The ventral sur-
face of the base shows a depression. The dorsal knob of the basal cone continues on
the dorsal surface of the shaft, as a ridge diminishing in height. The shaft is nearly
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cylindrical in cross sections and tapering towards the tip. The latter is broadly
rounded off and generally wide from the dorsal view, and with a longish dorsal bulge,
well visible from the lateral aspect. All in all, the baculum of this species re-
sembles that of Rh. hipposideros; however, it is stronger, slinghtly bigger, with
a double bend and with a smaller basal cone.

Rhinolophus pearsoni pearsoni HORSFIELD, 1851

One specimen has been studied, collected by the author at Lopchu, near Darjeeling,
NE India. This big-bodied horseshoe bat has a relatively small and extremely
specialized baculum, widely different from that of all other species studied (Plate V.,
figs. 3-5). Measurements: total length 2,68, width of base 1,09, height of base 1,09,
height of blade 0,52 mm. The basal cone is big, equal of width and height. The
dorso-proximal margin is deeply emarginate, as if dounly emargined owing to the
strongly protruding dorsal knob. The ventral incision of the base has the form of an
equilateral triangle, with a widely rounded-off distal protion. The dorsal knob of the
base is very high and well separated from the other parts of the base, The ventral
surface of the basal cone exhibits a wide median depression with an emerging ridge
on each side of it. The shaft is dorsoventrally expanded, laterally flattened blade-
like structure with its highest point at about 3/4 length of the bone. At this point it
bends 150° in the dorsal profile, while the major part of the ventral profile remains
straight. The whole shaft is as if it were slightly ventrally bent  to the base. The
tip is nearly rounded off in the dorsal view, but with multiple breakings in outline
in the lateral view.

Rhinolophus macrotis episcopus ALLEN, 1923

The specimen studied came from Cherrapunjee, Assam, India, and was collected by
the author. Measurements: total length 3,32, width of base 0,59, width of tip 0,18,
height of tip 0,22 mm. Regarding the morphology of the baculum, this form clearly
belongs to the lepidus-cornutus-hipposideros group, as it reveals primary characters
(Plate V., figs. 6-8). The bone is relatively smaller (as compared to the body-size)
than in cornutus. It has an absolutely smaller basal cone, slightly compressed dor-
soventrally. The dorsal and ventral emarginations on the corresponding prokimal
margins are slight and wide (the ventral margin is more proximal) as compared to
those in Rh. cornutus there is a dorso-proximal knob and an expanded ventral de-
pression on the outer wall of the basal cone. The ventral depression extends on the
shaft as a ventral flat surface up to its middle length. The shaft has a thickening at
the middle, well discernible both superiorly and laterally. It has a very slight dor-
sal bent near the base cone, while it is more pronounced immediately beyond the
thickening. The tip has a narrowly rounded off point, with a lateral widening and a
longish dorsal knob.
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A single specimen was collected for this study in Vietnam. Measurements: total
length 2,54, width of basal cone 0,57, height of basal cone 0,50, width of tip 0,13
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mm. The morphology of the baculum evidently shows differences, as compared to
the baculum of the Assamese subspecies (Plate V., figs.9-11). The difference in
size alone substantiates the existence of two different subspecies, The bone has a
more pronounced upward bend and a smaller basal cone with deeper emarginations than
in the formar subspecies. The rather wide ventral emargination is deeper than the
dorsal one. Th=z dorsal kaob is low, the ventral depression is small in extension.
The shaft and tip are roughly as in the preceding subspecies.

Hipposideridae

Hipposideros speoris speoris SCHNEIDER, 1800

There have been studied one specimen from the Elephanta Caves, near Bombay, In-
dia, and two from Kala Wewa, Sri Lanka. Measurements: total length 0,45-0,50,
width of base 0,09 mm. The bone is extremely small in relation to the body-size
and clearly a radim=ntary structure (Plate VI., figs. 1-4). I have found slight dif-
ferences between the two populations studied. The Ceylonese bones are slightly longer
and narrower than that  of the Indian specimen. Moreover, the tip o’ the Indian
specimzn shows a tendency to being forked instead of the simple knob in the Sri
Lanka animal. Common for all studied specimens is the basal widening. when viewed
from above, It has a dorsally emerging portion and a backwards and downwards
pointing one, when viewed laterally. The shaft is tapering towards the tip and in the
lateral view it displays a continuous upward bend.

Hipposideros larvatus larvatus HORSFIELD, 1823

A small series of this species was used for the present study (three specim=ns),
collected in Tuong linh, North Vietnam. Measurements: total length 1, 86-2, 10, basal
width 0, 63-0, 77, basal height 0,52-0, 59, height of terminal hook 0,59-0,65 mm.
The morphology of the baculum is basicly different from that of all m2mbers of the
bicolor and galeritus groups, as well as from the baculum of H. speoris, in having
an enlarged and spacialized terminal fork and a relatively small basal portion (Plate
VI., figs. 5-13). The results of this study query the homogenity of the coaventional
speoris group too. The basal protion is the widest one of the bone, yet proximally
somewhat narrower than distally. It resembles the basal cone, with undulating dorsal
and ventral edges (the latter is more proximal) and with deep emarginations laterally
Its dorsal portion is heavy with a distally lowering profile, while the ventral one
slender and thin with a median depression. The forks constitute the distal two-thirds
of the total length. The right side branch of the fork is always larger with a bigger
surface, and by a bent portion it always extends below the leaf of ths left side one.
The branches also converge distally. The lateral view of the forks shows a dorso-
distal extension, that is, a hatchet-like shape with a widely rounded off tip. The
whole portion bends upwards to the base.




Hipposideros bicolor sinensis ANDERSEN, 1918

There have been studied 3 specimens of this middle-sized Hipposideros collected at
Tuong linh, North Vietnam. Its baculum is a very simple, small and most probably
rudimentary structure, resembling that of H,galeritus (Plate VI., figs. 14-20). Total
length 0,50-0,61, width of base 0,09-0,15. The proximal end is a more or less
simplex knob with a slight ventral cavity. The shaft is ventrally bent, parallel-sided
or with coavergent margins towards the tip and with a faint flatness or cavity on the
ventral surface. The end portion has a rounded tip. The bone is situated in the very
tip of the glans penis, thus mostly protruded during preparation and the drying of
the skins, and very likely lost in some cases - a probable cause of its absence in
a few other specimens studied - despite the use of the alizarin red staining method.

Hipposideros ater ater TEMPLETON, 1848

There was collected a small series of this species from Konarak, Orissa, India.
Two of them were dissected for this work. Another specimesns were studied from
Gwarighat, Central India, and Hingolgadh, South India. Measurements: total length
for Konarak specimens 1, 68-1,72, for the others 1,50-1,54, basal width 0,31 and
0,25-0,27, respectively. Height of basal cone 0,22-0,25 and 0,25-0,27. In general
the bone well agrees with that of some other spscies in the bicolor group (Plate VII.,
figs. 1-7). It has a more or less developed basal cone (as usual, it is less developed
in younger animals) and a simple, not bifurcating end portion. Among the spe-
cies studied, the bone is most similar to that of H. fulvus, still it can easily be
distinguished. It has a more developed basal cone, its shaft is dorsoventrally flattened
instead of being laterally flat, and its tip is rounded when viewed dorsally instead
of being pointed as in H. fulvus. The ventral bend of the bone is less pronounced
as in H, fulvugs. The dorsal flatness of the tip is well discernible also from the
lateral view. The size differences in the bacula from the three localities are not
well explained, and a study of a greater series may show them to be individual de-
viations.

Hipposideros gilberti JOHNSON, 1959

One specimen was secured in exchange from Australia, collected in the Cutta Cave,
Katherine, N.T. by T.L. MCKEAN & W.WALSH, and identified as H. ater. Over
the differences in the dental characters as shown by H. ater, the morpholgy of the
saculum certainly indicates a quite different and good species. Pending a thorough
study of its taxonomic position, I apply JOHNSON's denomination as geographically
the nearest one. Measurements: total length 0,86, basal width 0,37 mm. The ba-
culum, disregarding its small size, clearly shows the bifurcating type of the Asiatic
species of great body-size, with no relation to the true H. ater, or to any other
species of the bicolor group (Plate VII., figs. 8-10). The basal portion of the bone
is relatively small and narrow, but wider than high dorsoventrally. Its proximal sur-
face is moderately carved out. It is dorsally flat, or rather, with a slight concavity
at the median line. Ventrally, it displays a concave surface in the median line, the
concavity extending to the middle portion of the shaft. The latter is extremely short
‘and its length together with that of the basal portion is less than half of the total

27



length of the bone. The longest protion of the baculum is the terminal fork, with
deviating and then converging and acute branches. In the dorsal view, the branches
are gradually tapering towards the tip. In the lateral view, however, their maximum
height is at the middle. Beginning with thisportion, the branches are strongly curved
upwards, that is, in a dorsal direction.

Hipposideros fulvus fulvus GRAY, 1838

The morphology of the baculum ot this species resembles that of H. ater.(Plate VII.,
figs. 11-17). I have studied two specimens from Mahableshwar, and one from Bhaja
Caves, all from WMaharashtra, India. Msasuremants: total length 1,56-1,81, width
of base 0,23, height of base 0,29 mm. The bone is more or less expressedly ven-
trally bent, a swerd-like structure with a small basal cone and with a simple, point-
ed tip. It has a slight left side turn, when viewed from above. The base shows la-
teral emarginations on each side and a slight but well established proximo-dorsal
lobe. The shaft is subequal in width when viewed from above, with a faint narrowing
near base and at tip. In the lateral view, however, it is high at base, tapering
gradually towards the tip. The shape of the baculum is clearly distinct from that of
H. ater, having a more pronounced ventral curvature, a more expressed lateral
compression, and a pointed tip with no flatness on its dorsal surface.

Hipposideros cineraceus cineraceus BLYTH, 1853

I have studied a small series (5) of this species from Tuong Ilinh, North Vietnam.
Measurements: total length 1, 68-1,90, basal width 0,41-0, 50, basal heigth 0, 27-0,32,
terminal span 0,36 mm. The proximal end of the bone is a well developed, dorso-
ventrally flattened basal cone with a dorsal portion sharply separated by lateral con-
strictions from the lower one. Its proximo-dorsal margin projects backwards and
has a median emargination. Laterally there is an emargination on both sides. The
ventral portion of the basal cone is shorter than the dorsal ome and has a concave
margin. Both dorsal and ventral surfaces of the basal cone display a slight concavi-
ty. The shaft shows a continuous ventral curve from hase to tip, and it is gradually
tapering to the tip, both in the dorsal and lateral views. The shaft is not fully cy-
lindrical in cross-sections, as it has ventral impressions near the base and the tip,
and lateral flat surfaces near the base and in the middle. The tip is a dorsoven-
trally flattened fork with a wide base, a further ventral bend, a slightly concave dor-
sal surface and a more pronounced concavity on the ventral one. The branches of
the fork are widely truncate (Plate VIII., figs. 1-7). On the base of the available
material of the different species in Hipposideri, I consider this type of baculum as
the most complicated and primary one in the Old World Leaf-nosed bats. On the one
hand, the presence of the basal cone indicates a relationship with the Rhinolophidae,
on the other, the existence of a bifurcated tip separates H. cineraceus from them
and suggests a possibility of a common ancestral form in the past from which both
H. cineraceus and the species with an enlarged end portion of the bacula might have
descended. Finally, the cineraceus type of baculum might also have been the pre-
decessor of numerous apparently radimentary bacula with no terminal fork (H. bi-
color sinensis, H. galeritus brachyotis, ect.).
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Hipposideros durgadasi KHAJURIA, 1970

This recently described form has a very characteristic, strongly bent bone, which is
quite different from that of H. cineraceus (Plate VII., figs. 18-20). So we have to
treat H. durgadasi not as a subspecies of H. cineraceus but a distinct and’ good
species. I have studied one specimen from near the type-locality, Gwarighat, Jabal-
pur, Central India. Measurements: distance between tip and basal end 1,27, width of
base 0,18, width of shaft 0,09 mm. The bone can be regarded as a very much spe-
cialized derivate of the cineraceus type. The basal portion is a simple, ventrally
carved widening, instead of a double basal cone with emarginations. The bending of
the shaft is towards the ventral side, and reaches an extreme degree: it describes
a semicircle. The shaft itselt is a dorsoventrally flattened, rather ribbon-like struc-
ture with a pointed tip and a ventral longitudinal depression.

Hipposideros calcaratus (DOBSON, 1877)

A single New Guinean specimen was studied. Measurements: total length 1,86, width
of base 0,45, spread of the terminal fork 0,95 mm. On the basis of the morphology
of the baculum, this species is related to the Asiatic species of the speoris and ar-
miger groups with an enlarged terminal fork (Plate VIII., figs. 8-10). It seems as
if it were a transitional form between a basic type (cineraceus-like) and the larvatus
stage. The bone has a bulky, shovel-shaped basal portion with no trace of a basal
cone. The thickest and narrowest part of it is proximally situated and dorsally
bulges out. The shaft is distally diverging to the terminal fork. It is dorsoventrally
flattened and dorsally bent to the basal pertion. At the transitional point it has a
constriction and a ventral depression. The terminal fork expands with widely round-
tipped branches which are pointing dorsally.

Hipposideros armiger armiger HODGSON, 1835

There have been studied three specimens of a small series collected at Lopchu near
Darjeeling, India. Measurements: total length 1,86-2,08, width of base 0, 55-0, 63,
height of base 0,41-0,59, span of tip 0,72-0,83 mm. The relatively small, short
and stout baculum has a terminal fork. (Plate VIII., figs. 11-16). However it is
straight with a strong ventral bent at the terminal bifurcation. The basal portion is
a moderately wide, thick, dorsoventrally flattened structure with a proximally direct-
ed strong ventral lobe. A faint emargination is on the proximo-ventral margin of
the bone. The dorsal surface of the base is definitely convex, while there is a con-
cavity on the ventral one. The shaft is extremely short. Its narrowest protion, both
from the dorsal and lateral views, is at the middle length of the bone. It is dorso-
ventrally flattened with a convex dorsal surface and a definite longitudinal depression
on the ventral side. The terminal fork shows a wide, ventrally carved-out base; the
ventrally directed as well as laterally flattened tapering branches enfold the urethra
from above.
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Hipposiderosvilongensis BOURRET, 1942

There have been studied two specimens from a series of 21 males collected in Cuc
phunong, Vietnam. The baculum resembles that of H. armiger and H. gilberti, and
shows no close relation to the penis bone of H. larvatus (Plate IX., figs. 1-9).
Thus, BOURRET’ s original assumption has no ground regarding the taxonomic status
of the present animal. Measurems=nts: total length 1, 50-1, 63, basal width 0,45-0, 52,
height of basal portion 0,36-0,40, greatest span of terminal fork 0,55-0,57 mm.
The relatively small bone is situated in the terminal half of the glans penis, with
its narrowest portion at the middle length (just as in H. armiger) but with a shorter
shaft and a longer terminal fork as well as basal portion. It displays a weaker ven-
tral bent than H. armiger, but at middle length (lateral view). The incision on the
proximo-ventral margin is stronger than in the preceding species. The dorsal sur-
face of the basal portion and that of the terminal fork at the bifurcation reveal a
definite concavity. The ventral median depression reaches its deepest section on the
ventral surface of the base. The branches of the terminal fork are roughly cylindri-
cal and tapering towards the bluntly pointed tip. They are deviating distally, then
converging from the minddle length, as in H. gilberti. The main difference between
these two species is in the direction of the terminal fork.

Hipposidros galeritus brachyotus (DOBSON, 1874)

I have studied one specimen from Ajanta, India. The baculum of this animal is a
trifle bigger than that of H. bicolor sinensis, with a resemblance to the latter (Plate
IX., figs. 10-12). Measurements: total length 0,40, width of base 0,13 mm. Its
proximal portion is wide but very low. It shows a trace of a basal conical cavity,
and it is slightly two-lobed when viewed from above. There is a faint asymmetry in
the shaft, having sharp margins both on the upper right side and on the lower left
one. A flat surface can be seen from the base up to the middle height of the shaft
on ventral side. From the lateral view, the bone is almost quite straight. The end
portion exhibits a dorsoventrally flattened, slightly up-turned, knob-like tip.

Aselliscus tricuspidatus (TEMMINCK, 1835)

One specimen, collected in New Guinea, was used for this study. Measurements:
total length 0,95, width of base 0,22, width of tip 0,20 mm. A strong asymmetry
appears in the shape of the baculum unique among the Old World Leaf-nosed Bats
studied, as the bone is S-shaped in the right lateral view while the ventrally pro-
jecting apical lappet turns sharply to the left (Plate IX., figs. 13-14). The basal
portion is dorsoventrally flattened and with a dorsal knob. The shaft is distally
tapering to the widening base of the strongly flattened, truncate apical lappet.

Coelops frithii inflatus MILLER, 1928

A single specimen was studied from a small series collected at Gia phu, North Vi-
etnam. The baculum is similar in some respects to those of H. fulvus and H. ater
(Plate IX., figs. 15-17). Measurements: length 1,95, greatest width 0,13, width of
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tip 0,09 ‘'mm. The bone shows a continuous bend (arcuate) with its tip - towards the ~ -
ventral side. From above the base is narrower than the widest protion of the shaft.
There is a constriction between the base and the shaft. The base has a strongly
protruding proximo-dorsal lobe and a small ventral one. The shaft is slightly flatten-
ed dorsoventrally. Distally it is widening from the base, then, from about one-third
length of the bone, tapering towards the tip which makes a small knob (as seen from
above and also in the lateral view). The ventral surface of the bone exhibits a longi-
tudinal meadian depression, except at the ventral lobe of the base, and at the junction
of the shaft and the tip.

CONCLUSIONS

While in the Hipposideridae there is present a terminal fork or some trace of it in
the majority of species studied, it is always lacking in every Rhinolophus. On the
contrary, the basal cone is a typical feature of all spacies of Rhinolophi, and a rare
phenomenon in Hipposideridae. The grouping of Rhinolophus is possible by the
ventral or dorsal bend of shaft and tip, the flattening of the shaft, that is, by the
attached wings. Hipposiderids seem more diverse. The probable basic type of bacu-
lum is that of H, cineraceus. From this, at least four more groups can be deduced.
The first is a simplified shape with no sharp reduction in measurements. Here
belong some members of the conventional bicolor group and Coelops. The second
group contains bats with a' rudimentary baculum with mostly reduced measurements as -
of H. bicolor, H. speoris, and H.galeritus. The third group made of middle or big-
sized species of the formerly established speoris and armiger groups. and a.small '
species of the bicolor group (H. gilberti). In these the baculum displays a pronounced
and enlarged terminal portion and an apical fork modified as lappets, hooks,
etc. Aselliscus is probably in a separate, fourth group with its strongly asymme-
trical bone, as if representing a transitional stage between the basic (cineraceus)
type and the forkless (bicolor-fulvus) type. All these characters provide proof for -
a more progressed evolution of Hipposideridae as compared to that of Rhinolophidae.

The present study, in many cases, support to accept different subspecies described
-earlier. In these there are differences mostly in size. In other cases, however,
such as in Rh. midas, Rh, sinicus, H. gilberti, H. durgadasi, H. alongensis, there
are enormous :orphological differences, so we have to regard them distinet at a
spacies level.

The author would suggest the extension of this kind of studies on all species of these
two families, both on the bone and on the soft parts of the penis. The future results
might shed a new light on the sofisticated systematics of Hipposideridae, and
offer better basis for the long ago wanted, uptodate revision of Rhinolophidae.
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TOPAL Gy.: Az 6vilagi patkésorrt denevérek (Rhinolophidae és Hipposideridae)

péniszesontjanak vizsgilata

A szerzd ismerteti Azsiai kutatéutjain begylijtétt, valamint a Természettudoményi Mi-
zeum gylijteményében meglévs egyéb dzsiai, Ocednial és ausztraliai Rhinolophidék
és Hipposideriddk péniszcsontjdnak (os penis) alaktani vizsgilatit, de nem foglalkozik
e csalddok eurdpai és afrikai tagjaival. Osszesen 26 fajt és alfajt tanulményozott.

Eredményei aldtdmasztjdk - azt a régebbi, de idjabban némely kutaté 4ltal vitatott
felfogdst, hogy a szoros értelemben vett patkdésorrd denevérek hinolophidae) és
az 6vildgi hartydsorrd denevérek (Hipposideridae) két &néllé csalddot alkotnak. Erre
utal az a tény, hogy a patkésorrd denevérek - méretre iltaldban nagy - os penise
egyontetlien a proximélis kipbél, a nyélbSl és a kiilonbéz8 kifejlodésti, de sohasem
villdsan eldgazé disztilis csidesbdl dll. Ezzel szemben, az 6vildgi hirtydsorrdak pé-
niszcsontjdn a proximdlis kup legfeljebb csak néhény faj esetében van meg, ugyanak-
kor a csdcs igen gyakran villdsan eldgazik. Ez utébbi csalddban az ismertetett alap-
alaktél valé eltérések - tobb fajon tapasztalt hatidrozott méretbeli  csikkenéssel
egylitt - kétségteleniil a csont cstkevényesedésére utalnak. Mindez biztos jele annak,
hogy a Hipposideridik csalddja - fajainak nagyobb viltozatossdga mellett - ebben a
jellegben is feltétleniil evolvéltabb, mint a Rhinolophiddk csoportja.

A vizsgilatok egyes esetekben megerdsitik a mér ismert alfajok elkiilonitésének jo-
gossigdt (itt szinte csgk méretkiilonbségek litszanak), mis esetekben azc:pban, fgy a
Rh. midas, a Rh. {Slr‘x’igusf a H. gilberti, a H. durgadasi és a H. engis  vo-
natkozdsdban az eddig elfogadott térzsalfajtél valé morfolégiai eltérések olyan szem-
bet{fnfek, hogy a felsorolt taxonokat 6ndllé fajoknak kell tekinteniink.

A péniszcsont alakja és mérete a szerzS szerint ezekben a denevércsalddokban ta-
l4n még az orrfiiggeléknél, és a - nagyon gyakran felt{inSen egyontetii - fogazatnil is
megbizhatébb rendszertani bélyeg. A vizsgdlatok kiterjesztését ezért mind az os pe-
nis, mind pedig a kbriilstte levd ldgyrészek tekintetében e két 6vildgi csaldd minden
fajdra feltétleniil kivdnatosnak tartja. A részletesebb és Atfogé vizsgdlatok szerinte
minden bizonnyal Gj megvildgitdsba helyezik a Hipposideriddk bonyolult, s részletei-
ben még mindig kialakulatlan rendszerét. Egyben pedig biztosabb alapokat szolgiltat-
nak majd a Rhinolophiddk évtizedek 6ta hidnyzdé modern revizidjdhoz.

REFERENCES - IRODALOM

1. ANDERSEN, K. (1905/a): On the bats of the Rhinolophus philippinensis group,
with descriptions of five new species. -Ann. Mag. Nat. Hist., 16, (ser 7):

243-257.
2. ANDERSEN, K. (1905/b): On some bats of the genus Rhinolophus, with remarks
on their mutual affinities, and descriptions of twentysix new forms. - Proc.

Zool. Soc. London, 2: 75-145 + 2 Pls.

32




10.

212 B

12,

13.

14.

15.

16.

LT

18,

19.

20.

21.

ANDERSEN, K. (1918): Diagnoses of new bats of the families Rhinolophidae and
Megadermatidae. - Ann. Mag. Nat. Hist., 2, (ser. 9):347-384.

BOURRET, R. (1942): Mammiferes de la collection du Laboratoire de Zoologie
de 1'Ecole Superieure des Sciences. - Not. Trav. Ecole Sup. Sci. Univ. In-
dochinoise, 1:1-44.

BURT, W. H. (1960): Bacula of North American mammals. - Misc. Publ. Mus.
Zool. Univ. Mich., No. 113:1-76 + Pls. I-XXV.

DAVIS, D. D. (1947): The bacula of some fruit bats (Pteropus). - Fieldiana,
Chicago Nat. Hist. Mus., 31:125-131.

ELLERMAN, J. R. MORRISON-SCOTT, T. C. 8. (1951): Palaearctic and In-
dian Mammals (1758-1946). - London:1-810.

HAMILTON, W. J. Jr. (1950): The bacula of some North American vespertilionid
bats. - J. Mamm., 30:97-102.

HILL, J. E. (1963): A revision of the genus Hipposideros. - Bull. Brit. Mus.
(Nat. Hist.), 2, No.1:1-129.
KOOPMAN, K. F. KNOX JONES, J. Jr. (1970): Classification of bats. -

About bats, Slaughter and Walton Eds., Dallas, Texas:22-28.

KRUTZSCH, P. H. VAUGHAN, T. A. (1955): Additional data on the bacula of
North American bats. - J. Mamm., 36:96-100.

LANZA, B. (1959): Notizie sull’ osso peniale dei chirotteri europei e su alcuni
casi di parallelismo morfologico. - Monitore Zool. Ital., 67, 1-2:3-14.

LANZA, B. (1960): Su due specie criptiche di Orecchione: 'Plecotus auritus"
(L) e "P. wardi" Thomas ('Mamm.; Chiroptera). - Monitore Zool. Ital., 68,
1-2:7-23, i

LANZA, B. (1963): Sul baculum e sui genitali esterni maschili di  Pteropus
(Mamm. Megachiroptera). - Monitore Zool. Ital., 70-71:507-542.

MATTHEWS, M. A. (1937): The form of the penis in the British rhinolophid bats,
compared with that of some of vespertilionid bats. - Trans. Zool. Soc. Lon-
don, 23:213-223.

MILLER, G. 8. Jr. (1907): The families and genera of bats. - U. S. Nat. Mus.
Bull., No. 57:1-282. + Pls. I-XIV.

0SGOOD, W. H. (1932): Mammals of the Kelley-Roosevelts and Delacour Asia-
tic Expeditions. - Field Mus. Nat. Hist. Zool. Ser., 18:193-339.

TATE, G. H. H. (1941): Results of the Archbold Expeditions. No. 35. A review
of the genus Hipposideros with special reference to Indo-Australian species.
- Bull. Amer. Mus. Nat. Hist., 78:353-393.

TATE, G. H. H. (1943): Results of the Archbold Expeditions. No. 49. Further
notes on the Rhinolophus philippinensis group (Chiroptera). - Amer. Mus.
Novit., No. 1219:1-7.

TATE,. G. . H. H: ARCHBOLD, R. (1939): Results of the Archbold Expediti-
ons. No. 24. Oriental Rhinolophus, with special reference to material from
the Archbold collections. - Amer. Mus. Novit., No. 1036:1-12.

TOPAL, Gy. (1958): Morphological studies on the os penis of bats in the Car-
pathian Basin. - Ann. Hist.-nat. Mus. Nat. Hung., 50, (ser. nov. 9):331-
342,

33




22, TOPAL, Gy. (1970): The first record of Ia io Thomas, 1902 in Vietnam and
India, and some remarks on the taxonomic position of Parascotomanes beau-
lieui Bourret, 1942, Ia longimana Pen, 1962, and the genus Ia Thomas, 1902
(Chiroptera, Vespertilionidae). - Opusc. Zool. Budapest, 10, 2: 341-347.

23. WOOD, J. E. (1917): Genitalia of Chiroptera. - J. Anat., 51:36-117.

Received: 1 September 1975 TOPAL Gybrgy
Natural History Museum

Zoological Department
H-1088 Budapest, VIII.,
Baross utea 13.







PLATE I. i I. TABLA

Figs. 1-2. = baculum of Rhinolophus ferrumequinum proximus (Coll. No. 445, Bum-
zov Cave, Kashmir, India) 1: dorsal view, 2: right lateral view. Figs. 3-5. = bacu-
lum of Rh. affinis macrurus (Coll. No. 256/71, Muong son, Vietnam) 3: dorsal view,
4: right lateral view, b5: ventral view. Figs. 6-8. = baculum of Rh. affinis hi-
malayanus (Coll. No. 781, Darjeeling, West Bengal, India) 6: dorsal view, 7: right
lateral view, 8: ventral view. Figs. 9-11. = baculum of Rh. sinicus (Coll. No. 41/71,
Tha phinh, Vietnam) 9: dorsal view, 10: right lateral view, 11: ventral view.
Figs. 12-14. = baculum of Rh. sinicus (Coll. No. 378, Cuc phuong, Vietnam) \12:
dorsal view, 13: right lateral view, 14: ventral view.
15494 . 4.1

1-2. dbra = a Rhinolophus ferrumequinum proximus péniszcsontja (Coll. No. 445,
Bumzov bg., Kashmir, India) 1: dorzilis nézet, 2: oldalnézet jobbrél. 3-5. dbra =
a Rh. affinis macrurus péniszcsontja (Coll. No. 256/71, Muong son, Vietnam) 3:
dorzélis nézet, 4: oldalnézet jobbrél, 5: ventridlis nézet. 6-8. fibra = a Rh. affinis
himalayanus péniszcsontja (Coll. No. 781, Darjeeling, West Bengal, India) 6: dorzéd-
lis nézet, 7: oldalnézet jobbrdl, 8: ventrilis nézet. 9-11. fdbra = a Rh. sinicus pé-
niszcsontja (Coll. No. 41/71, Ta phinh, Vietnam) 9: dorzilis nézet, 10: oldalnézet
jobbrél, 11: ventrélis nézet. 12-14. fbra = a Rh. sinicus péniszcsontja (Coll. No.
378, Cuc phuong, Vietnam) 12: dorzéilis nézet, 13: oldalnézet jobbrél, 14: ventrilis
nézet.
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PLATE II. 93 L 5 II. TABLA

s

Figs. 1-3. = baculum of Rhinolophus sinicus (Coll. No. 39/71, Ta phinh, Vietnam)
1: dorsal view, 2: right lateral view, 3: ventral view. Figs. 4-6. = baculum of Rh.
rouxi (Coll. No. 176, Udaygiri Caves, Orissa, India) 4: dorsal view, 5: right late-
ral view, 6: ventral view. Figs. 7-9. = baculum of Rh. rouxi (Coll. No, 181, Uday -
giri Caves, Orissa, India) 7: dorsal view, 8: right lateral view, 9: venrtal view.
Figs. 10-12. = baculum of Rh. rouxi (Coll. No. 652, Mahableshwar, Maharashtra,
India) 10: dorsal view, 11: right lateral view, 12: ventral view.

1-3, dbra = a Rhinolophus sinicus péniszcsontja (Coll. No. 39/71, Ta phinh, Viet-
nam) 1: dorzélis nézet, 2: oldalnézet jobbrdl, 3: ventrélis nézet. 4-6. &bra = a Rh.
rouxi péniszcsontja (Coll. No. 176, Udaygiri barlangok, Orissa, India) 4: dorzilis
nézet, 5: oldalnézet jobbrél, 6: ventrilis nézet. 7-9. fbra = a Rh. rouxi péniszcsont-
ja (Coll. No. 181, Udaygiri barlangok, Orissa, India) 7: dorzilis nézet, 8: oldalné-
zet jobbrél, 9: ventrilis nézet. 10-12. dbra = a Rh. rouxi péniszcsontja (Coll. No.
652, Mahableshwar, Maharashtra, India) 10: dorzidlis nézet, 11: oldalnézet jobbrél,
12: ventrélis nézet.
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PLATE II. III. TABLA

Figs. 1-3. = baculum of Rhinolophus midas (Coll. No. 448, Bumzov Cave, Kashmir,
India) 1: dorsal view, 2: right lateral view, 3: ventral view. Figs. 4-6. = baculum
of Rh. cornutus sechwanus (Coll. No. 264/71, Muong son, Vietnam) 4: dorsal view,
5: right lateral view, 6: ventral view. Figs. 7-9. =baculum of Rh. cornutus sechw-
anus (Coll. No. 908, Cherrapunjee, India) 7: dorsal view, 8: right lateral view, O:
ventral view.

1-3. 4bra = a Rhinolophus midas péniszcsontja (Coll. No. 448, Bumzov bg., Kash-
mir, India) 1: dorzélis nézet, 2: oldalnézet jobbrél, 3: ventrélis nézet. 4-6. dbra =
a Rh. cornutus sechwanus péniszcsontja (Coll. No. 264/71, Muong son, Vietnam) 4:
dorzilis nézet, 5: oldalnézet jobbrél, 6: ventrilis nézet. 7-9. fdbra = a Rh. cornu-
tus sechwanus péniszcsontja (Coll. No. 908, Cherrapunjee, Assam, India) 7: dorzd-
lis nézet, 8: oldalnézet jobbrdl, 9: ventrélis nézet.
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PLATE IV. IV. TABLA

Figs. 1-3. = baculum of Rhinolophus calypso (Inventary No. 2871/2, Enggano Island)
1: dorsal view, 2: right lateral view, 3: ventral view. Figs. 4-6. = baculum of Rh.
lepidus (Coll. No. 543, Lohogad Fort, Maharashtra, India) 4: dorsal view, 5: right
lateral view, 6: ventral view.

1-3. sbra = a Rhinolophus calypso péniszcsontja (Inv. No. 2871/2, Enggano sziget)
1. dorzalis nézet, 2: oldalnézet jobbrél, 3: ventrilis nézet. 4-6. Gbra = a Rh. le-
pidus péniszcsontja (Coll. No. 543, Lohogad er6d, Maharashtra, India) 4: dorzilis
nézet, 5: oldalnézet jobbrél, 6: ventrédlis nézet.
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PLATE V. V. TABLA

Figs. 1-2. = baculum of Rhinolophus lepidus (Coll. No. 934, Daitari, Orissa, India)
1: dorsal view, 2: right lateral view. Figs. 3-5. = baculum of Rh. pearsoni pear-
soni (Coll. No. 854, Lopchu, West Bengal, India) 3: dorsal view, 4: right lateral
view, 5: ventral view. Figs. 6-8. = baculum of Rh. macrotis episcoupus (Coll. No.
909, Cherrapunjee, Assam, India) 6: dorsal view, 7: right lateral view, 8: ventral
view. Figs. 9-11. = baculum of Rh. macrotis caldwelli (Coll. No. 204/71, Minh
xuan, Vietnam) 9: dorsal view, 10: right lateral view, 11: ventral view.

1-2. dbra = a Rhinolophus lepidus péniszcsontja (Coll. No. 934, Daitari, Orissa,
India) 1: dorzélis nézet, 2: oldalnézet jobbrél. 3-5. dbra = a Rh. pearsoni pearsoni
péniszcsontja (Coll. No. 854, Lopchu, West Bengal, India) 3: dorzéilis nézet, 4: ol-
dalnézet jobbrél, 5: ventrdlis nézet. 6-8. dbra = a Rh. macrotis episcopus pénisz-
csontja (Coll. No. 909, Cherrapunjee, Assam, India) 6: dorzéilis nézet, 7: oldalné-
zet jobbrél, 8: ventrilis nézet. 9-11. #dbra = a Rh. macrotis caldwelli péniszcsontja
(Coll. No. 204/71, Minh xuan, Vietnam) 9: dorzilis nézet, 10: oldalnézet jobbrdl,
11: ventréilis nézet.
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PLATE VI. VI. TABLA

Figs. 1-2. = baculum of Hipposideros speoris speoris (Coll. No. 735, Elephanta Caves,
Maharashtra, India) 1: dorsal view, 2: right lateral view. Figs. 3-4. = bacu-
lum of H. speoris speoris (Inventary No. 1972 A 12-1, Kala Wewa, Sri Lanka) 3:
dorsal view, 4: right lateral view. Figs. 5-7. =baculum of H. larvatus larvatus
(Coll. No. 415, Tuong linh, Vietnam) 5: dorsal view, 6: right lateral view, 7: ven-
tral view. Figs. 8-10. = baculum of H. larvatus larvatus (Coll. No. 417, Tuong
linh, Vietnam) 8: dorsal view, 9: right lateral view, 10: ventral view. Figs. 11-13.
= baculum of H. larvatus larvatus (Coll. No. 445, Tuong linh, Vietnam) 11: dorsal
view, 12: right lateral view, 13: ventral view. Figs. 14-15. = baculum of H. bico-
lor sinensis (Coll. No. 468, Tuong linh, Vietnam) 14: dorsal view, 15: right lateral
view. Figs. 16-17. = baculum of H. bicolor sinensis (Coll. No. 518, Tuoag linh, Vi-

‘ etnam) 16: dorsal view, 17: right lateral view. Figs. 18-20. = baculum of H. bico-

lor sinensis (Coll. No. 533, Tuong linh, Vietnam) 18: dorsal view, 19: right lateral
view, 20: ventral view.

1-2. dbra = a Hipposideros speoris speoris péniszcsontja (Coll. No. 735, Elephanta
barlangok, Maharashtra, India) 1: dorzélis nézet, 2: oldalnézet jobbrél. 3-4. &bra =
a H. speoris speoris péniszcsontja (Inv. No. 1972 A 12-1, Kala Wewa, Sri Lanka)
3: dorzélis nézet, 4: oldalnézet jobbrél. 5-7. &bra = a H. larvatus larvatus pénisz-
csontja (Coll. No. 415, Tuong linh, Vietnam) 5: dorzilis nézet, 6: oldalnézet jobb-
r6l, 7: ventrilis nézet. 8-10. 4bra = a H. larvatus larvatus péniszcsontja (Coll. No.
417, Tuong linh, Vietnam) 8: dorzélis nézet, 9: oldalnézet jobbrél, 10: ventrilis né-
zet, 11-13. #bra: a H. larvatus larvatus péniszcsontja (Coll. No. 445, Tuong linh,
Vietnam) 11: dorzéilis nézet, 12: oldalnézet jobbrél, 13: ventrilis nézet. 14-15. &b-
ra = a H. bicolor sinensis péniszcsontja (Coll. No. 468, Tuong linh, Vietnam) 14:
dorzilis nézet, 15: oldalnézet jobbrél. 16-17. dbra = a H. bicolor sinensis pénisz-
csontja (Coll. No. 518, Tuong linh, Vietnam) 16: dorzélis nézet, 17: oldalnézet jobb-
rol. 18-20. dbra = a H. bicolor sinensis péniszcsontja (Coll. No. 533, Tuoag linh,
Vietnam) 18: dorzilis nézet, 19: oldalnézet jobbrél, 20: ventrilis nézet.
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PLATE VII. VII. TABLA

Figs. 1-3. = baculum of Hipposideros ater ater (Coll. No. 70, Konarak, Orissa,
India) 1: dorsal view, 2: right lateral view, 3: ventral view. Figs. 4-5. = H. ater
ater (Invertary No. 65. 22. 1., Hingolgadh, Saurashtra, India) 4: dorsal view, 5:
right lateral view. Figs. 6-7. = baculum of H. ater ater (Coll. No. 282, Gwarighat,
Madhya Pradesh, India) 6: dorsal view, 7: right lateral view. Figs. 8-10: = baculum
of . gilberti (Inventary No. 70. 29, 1., Cutta Cave, Katherine, N. T., Australia)
8: dorsal view, 9: right lateral view, 10: ventral view. Figs. 11-12. = baculum of

12: right lateral view. Figs, 13-14. = baculum of H. fulvus fulvus (Coll. No.
633, Mahableshwar, Maharashtra, India) 13: dorsal view, 14: right lateral view.

dorsal view, 19: right lateral view, 20: ventral view.

1-3. Adbra = a Hipposideros ater ater péniszcsontja (Coll. No. 70, Konarak, Orissa,
India) 1: dorzéilis nézet, 2: oldalnézet jobbrél, 3: ventrdlis nézet. 4-5. dbra = a H.
ater ater péniszcsontja (Inv. No. 65. 22. 1., Hingolgadh, Saurashtra, India) 4: dor-
zflis nézet, 5: oldalnézet jobbrdél. 6-7. &bra = a H. ater ater péniszcsontja (Coll.
No. 282, Gwarighat, Madhya Pradesh, India) 6: dorzilis nézet, 7: oldalnézet jobb-
rél, 8-10. fbra = a H. gilberti péniszcsontja (Inv. No. 70. 29. 1., Cutta bg., Kathe-
rine, N. T., Ausztrilia) 8: dorzéilis nézet, 9: oldalnézet jobbrél, 10: ventrilis
nézet. 11-12. dbra = a H. fulvus fulvus péniszcsontja (Coll. No. 631, Mahableshwar,
Maharashtra, India) 11: dorzilis nézet, 12: oldalnézet jobbrdl. 13-14. dbra = a H.

fulvus_fulvus péniszcsontja (Coll. No. 633, Mahableshwar, Maharashtra, India) 13:
dorzilis nézet, 14: oldalnézet jobbrél. 15-17. &bra =a H. fulvus fulvus péniszcsont-
ja (Coll. No. 588, Bhaja barlangok, Maharashtra, India) 15: dorzélis nézet, 16: ol-
dalnézet jobbrol, 17: ventrélis nézet. 18-20. dbra = a H. durgadasi péniszcsontja
(Coll. No. 281, Gwarighat, Madhya Pradesh, India) 18: dorzéilis nézet, 19: oldalné-

zet jobbrél, 20: ventrilis nézet.
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PLATE VIII. VIII. TABLA

Figs. 1-2. = baculum of Hipposideros cineraceus cineraceus (Coll. No. 500, Tuong
linh, Vietnam) 1: dorsal view, 2: right lateral view. Figs. 3-5. = baculum of H. ci-
neraceus cineraceus (Coll. No. 443, Tuong linh, Vietnam) 3: dorsal view, 4: right
lateral view, 5: ventral view. Figs. 6-7. = baculum of H. cineraceus cineraceus
(Coll. No. 464, Tuong linh, Vietnam) 6: dorsal view, T7: right lateral view. Figs.
8-10. = baculum of H. calcaratus (Inventary No. 2466/b. 9, Stephansort, New Gui-
nea) 8: dorsal view, 9: right lateral view, 10: ventral view. Figs. 11-13. = baculum
of H. armiger armiger (Coll. No. 860, Lopchu, West Bengal, India) 11: dorsal view,
12: right lateral view, 13: ventral view. Figs. 14-16. =baculum of H. armiger
armiger (Coll. No. 861, Lopchu, West Bengal, India) 14: dorsal view, 15: right
lateral view, 16: ventral view.

1-2, fsbra = a Hipposideros cineraceus cineraceus péniszcsontja (Coll. No. 500, Tu-
ong linh, Vietnam) 1: dorzilis nézet, 2: oldalnézet jobbrél. 3-5. fbra = a H. cine-
raceus cineraceus péniszcsontja (Coll. No. 443, Tuong linh, Vietnam) 3: dorzilis
nézet, 4: oldalnézet jobbrdl, 5: ventrilis nézet. 6-7. dbra = a H. cineraceus cine-
raceus péniszcsontja (Coll. No. 464, Tuong linh, Vietnam) 6: dorzilis nézet, 7: ol-
dalnézet jobbrél. 8-10. &bra = a H. calcaratus péniszcsontja (Inv. No. 2466/b. 9,
Stephansort, Uj-Guinea) 8: dorzilis nézet, 9: oldalnézet jobbrél, 10: ventrilis nézet.
11-13. 4bra = a H. armiger armiger péniszcsontja (Coll. No. 860, Lopchu, West
Bengal, India) 11: dorzélis nézet, 12: oldalnézet jobbrél, 13: ventrilis nézet. 14-16.
dbra = a H. armiger armiger péniszcsontja (Coll. No. 861, Lopchu, West Bengal,
India) 14: dorzilis nézet, 15: oldalnézet jobbrdl, 16: ventrflis nézet.
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PLATE IX. IX. TABLA

Figs. 1-3. = baculum of Hipposideros alongensis (Coll. No. 283, Cuc phuong, Vi-
etnam) 1: dorsal view, 2: right lateral view, 3: ventral view. Figs. 4-6. = baculum
of H. alongensis (Coll. No. 286, Cuc phuong, Vietnam) 4: dorsal view, 5: right la-
teral view, 6: ventral view. Figs. 7-9. = baculum of H. alongenis (Coll. No. 298,
Cuc phuong, Vietnam) 7: dorsal view, 8: right lateral view, 9: ventral view. Figs.
10-12, = baculum of H. galeritus brachyotus (Coll. No. 705, Ajanta Caves, Maha-

rashtra, India) 10: dorsal view, 11: right lateral view, 12: ventral view. Figs. 13-

14. = baculum of Aselliscus tricuspidatus (Inventary No. 2397/I, Stephansort, New
Guinea) 13: dorsal view, 14: right lateral view. Figs. 15-17. = baculum of Coelops
frithii inflatus (Coll. No. 151/71, Gia phu, Vietnam) 15: dorsal view, 16: right la-
teral view, 17: ventral view.

1-3. fbra = a Hipposideros alongensis péniézcsontja (Coll. No. 283, Cuc phuong,
Vietnam) 1: dorzilis nézet, 2: oldalnézet jobbrél, 3: ventrilis nézet. 4-6. &bra =
= a H. alongensis péniszcsontja (Coll. No. 286, Cuc phuong, Vietnam), 4: dorzi-
lis nézet, 5: oldalnézet jobbrél, 6: ventrilis nézet. 7-9. dbra = a H. alongensis
péniszcsontja (Coll. No. 298, Cuc phuong, Vietnam) 7: dorzilis nézet, 8: oldalnézet
jobbrél, 9: ventrilis nézet. 10-12. dbra = a H. galeritus brachyotus péniszcsontja
(Coll. No. 705, Ajanta barlangok, Maharashtra, India) 10: dorzilis nézet, 11: oldal-
nézet jobbrél, 12: ventrilis nézet. 13-14. fbra = az Aselliscus tricuspidatus pénisz-
csontja (Inv. No. 2397/I, Stephansort, Uj-Guinea) 13: dorzilis nézet, 14: oldalnézet
jobbrél. 15-17. dbra = a Coelops frithii inflatus péniszcsontja (Coll. No. 151/71,
Gia phu, Vietnam) 15: dorzilis nézet, 16: oldalnézet jobbrél, 17: ventrilis nézet.
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