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TAXONOMICAL VALUE OF THE MORPHOLOGICAL
DIFFERENCES OF THE COXAL BONE IN SIX SOUTH-AMERICAN BAT

SPECIES (CHIROPTERA: EMBALLONURIDAE, MORMOOPIDAE
AND PIIYLLOSTOMIDAE)*

NASTASE RADULET, DUMITRU MURARIU

Abstract, We describe the coxal bone in six South-American bat species: Saccopteryx bilineata
(Temminck, 1838), fam. Emballonuridae; Pteronotus panellii (Gny, 1843), fam. Mormoopidae;
Phyllostomus hastatus (Pallas, 1'16'l), Glossophaga soricina (Pallas, 1766), Carollia perspicillata
(Linnaeus, 1758), Dermodus rotundus (E. Geoffroy, 1810), fam. Phyllotomidae. Coxal bones, having
specific structures, are useful in the identification of the species. The paper is important for
systematists in mammalogy and for omithologists to study some birds of prey as well as for the
paleontologists intqrested in ths knowledge ofthe faunal sfucture ofsome fossil deposits.

R6sum6, On decrit I'os coxal des six espdces sud-amdricaines de chauves-sourisi SaccoDteryx
bilineata rrTemminck 1838), fam. Emballonuridae: Preronotus parnellii (Gray. 1843), fam. Mbrm'o-
opidae; Phyllostomus hastatus (Pallas, 1767), Glossophaga soricina (Pallas, 1766), Carollia perspi-
cil/a/a (Linnaeus, l'758), Desmodus rotund,s (E. Geoffroy, l8l0), fam. Phyllotomidae. Les os coxaux,
ayant des structures specifiques, sont necesaires pour I'identification des espdces. Le tmvaux est
important pour les etudes sur des certaines oiseaux de proie et pour les paleontologistes qui sont
interes6s de la structure faunistique des certaines d€p6ts fossilifdres.

Ke,'words: os coxae, identification keys, Chiroptera, Emballonuridae, Mormoopidae, and Phyllo-
sromlqae

It is known that the value of the characteristic divergences is important in
establishing the statute of different taxa. In order Chiroptera there are keys for the
species identification but they refer to entire specimens and, especially, to
comDarative series.- 

But in some cases only remains of the skeleton have been preserved and for
them comparative reseaches were not made.

However, till the present paper, studies of comparative anatomy in mammals
have been made for: the spine (Domescu and Nilescu, 1965; Nitescu, 1966),
measurements of the coxal bones (Her6i, 1967), pelvic girdle (Her.$, 1968), nasal
ducts (Andreescu, 197-0), coxal bone (Andreescu, ,1971), omoplate (Zalman, 1971),
postcranial skeleton (Cervenli and Zalman, 1974; Cervenli. I 978)

The aim of this paper is to add new anatomical data on the structure of the
coxal bone ofsix species of south-American bat species.

We have chosen the coxal bone because both in the skeleton fragments,
preserved in shelters (caves, attics, cellars, hollows, etc.) and in the prelets of the
birds ofprey, the pelvic girdle is very well preserved, besides the teeth.

The paper is necessary both the mammalogists who study the present bat
species, omithologists interested in knowing the food of some birds ofprey, and the
palaeontologists who study the faunal structure of some fossiliferous deposits.
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* English translation by Mihaela Barcan Achim.
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MATENAL AND WTHOD

The bat species are collected by the authors on the occassion ofthe expedition
organized by "Grigore Antipa" National Museum of Natural History in Brazil, in
1994. The material was obtained bv maceration. mechanical cleanins and treatment
with hydrogen peroxide. The stud-y was made using a stereomicro-scope, and the
drawings, using a camera lucida- For this parper we examined some specimens
belonging to six species of six genera which are included in the following three
fanilies: Emballonuridae, Mormoopidae and Phyllostomidae. Nomenclature is
according to Nomina Anatomica Veterinaria (NAV), used by Cervenf (1978).

RESULTS AND DISCUSS]ONS

Family EMBALLONURIDAE Dobson, 1875

From the 13 present genera and 47 species, we present the description of the
coxal bone in a single species of genus ,Sdccopteryx.

Gen Saccopleryx Illiger, l8l I

SaccopteryDc bilineata (Temminck, I 838)
(Fig. 1)

It was cited by K. F. Koopman (1993), Nowak (1994) with a distribution from
southem Mexico to Bolivia and in south-eastem Brazil, as well as in the Trinidad
and Tobago Islands. The specimens collected by us are from Vila Nova - Amapa
State from northem Brazil. The colony was formed ofabout 7 individuals, sheltered
in a hollow ofa venerable tree. The two white zigzag lines from their back make this
species undoubted.

Coxal bone in the species S. bilineata has the crrrra iliaca (Cl) rounded,
eminentia iliopubica (EIP) is short with a cut tip, almost choped off (Fig. l). Fossa
acetabuli (FA) is like a horseshoe, bordered by facies lunata (FL). Foramen
obturatum (FO) is large and caudiform with an asymetrical tip on the ventral side.
Ramus caudalis ossis pubis (RCOP) and ramus ossis lsc&;l (ROI) are thin and
slightly convex. Spina iliaca dorsalis cranialis (SIDCR) and spina iliaca ventralis
(SIV) without specific structures. Syzp hysis pubica (SP) is long in comparison with
the ilium and pubis. Tabula ossis lscir'i (TAI) and luber ischiadicum (TI) arc
strongly developed and have rugged surfaces. Tuberculum pubicum (TP) has a
pointed tip, curved innerly, which cannot be seen from an outer lateral view (Fig. I
and Tab. l).

Family MORMOOPIDAE Koch, 1862-63

From the two present genera and eight species, we present the description of
the coxal bone for a single species of genus Pteronotus.

Gerus Pteronotus (Gray, 1843)

Pteronotus parnelii (Gray, 1843)
(Fig.2)

The geographical distribution cover the regions from USA (Sonora),
Tamaulipas (Mexico) to Peru, Brazil, Guiana and Venezuela; Cuba, Jamaica, Puerto
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Fig. I - Extemal lateral view ofthe left coxalbone in Saccopteryr bifirearc (Temmink, 1838)

Rico, Hispaniola, Trinidad, Tobago; Margarita Islands (Venezuela), Gonave Islands
(Haiti) - Koopman (1993), Nowak (1994). We collected individuals ofthis species
fiom a cave placed in a forest near locality Serra do Navio, Amapa State (northem
Brazil).

Coxal bone of P. parnelii has crista iliaca (Cl) asymmetrical, widened.
Eminentia iliopubica (EIP) is of about 4 mm long, with a pointed tip (in a lateral
view) (Fig. 2. a, c) ar'd rounded, widened (in an antero-posterior view) (Fig. 2 b).
Also in an antero-posterior view the oblique position of EIP towards the inner side
of the body is is more obvious. Fossa acetabuli (FA\ deep, andfacies lunata (FL) is
well marked. Foramen obturatum (FO) cordiform, in which the anterior cornua of
the coccy is slightly prominent. Ramus caudalis ossis pubis (RCOP) thicker and
wider than ramus ossis ,sclirt (ROD. Spina iliaca dorsalis cranialis (SIDCR) well
individualized, with a clearer outline, in an antero-posterioar view (Fig. 2,b).Tabula
ossis ischii (TAI) prominent, thick, and tuber ischiadicum (Tl) big. Tuberculum
pubicum (TP) is rotnded, with the tip caudally directed.

Family PHYLLOSTOMIDAE Gray, 1825

From the 49 present genera and l4l species we present the description ofthe
coxal bone of four different genera.



Table I
Comparison between the shuctwes ofossis coxae in six bat species of Soulh America

Species
Structure

Saccopetryx
patuellii Hastatut

Glossophdga Carollia Desnodus

CI founoeo big, wide
asvmetrical

oblique dorso-
venralv

slrongly concave slrglltly concav€ developed. slrghtly convex

EIP short, with the
tip straighdy cur

off

cca. 4 mm, rounded tip,
widened (in a antero-
posterioar view), bent

innerly

long around 4 mm
pyramidal,
stlaight tip

slightly bent

conrc, Dent
antero-posteriorly,

outerly

ofabout 2 mm
with the tip
slighdy bent

innerly

of about 5 mm st aight,
with the tip oblique antero-

PosteriorlY

FA horseshoe-
shaD€d

deep deep relatively deep

sli{htly conv€x convex sl ightly convex convex
FL well marked

semicircular
rcniform reniform

FO widely
cordiform

cordiform coidiform in
which th€ comua

anrcnor ts
Drominent

orally elongated ovally elongated ovally elongaled

RCOP mln, convex conv€x, wider, thicker
than ROI

wider, thicker
than ROI

narTow, nlln long, convex narrow, thin

ROI Inln! c0nvex convex nafiow, Inln,
slilhtlv convex

slightly convex

SIDCR visible slishtlv marked bie. rupped bie- rueped
stv visible
SP long

TAI strong, rugged thick big, rugged robusl. rugged fussed with the cocc)r(,
IUgqeo

TI sarong, ruggeo big welldeveloped slightly
dcveloped,

rounded, lhick,
nrsqed

welldeveloped fussed with the cocc,r(,
rugged

TP pointed, curved
innerly

rounded, caudally
directed

visible
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Fig. 2 - fught coxal bone ir Pteronotus parn€ltt (Gray, 1843): a - extemal lateral view; b - antero-
posterior view (profile); c - inner lateral view

Gents Phyllostomas Lac6pBde, 1799

Phyllostomus hastatus (Pallas, 17 67)
(Fig. 3)

It is dishibuted in Honduras, Guiana, Bolivia, eastem Brazil, Paraguay,
northem Argentin4 Peru, Trinidad, Tobago, Margarita Islands (Venezuela) -
Koopman (1993), Nowak (1994).

Coxal bone has an oblique crista iliaca (CI) dorso-ventrally. Eminentia
iliopubica (EIP) is of about 4 mm long, pyramidal, with three mucles and the tip
slightly curved innerly. Facies glutea (FG) has a slight convexity. Foramm
obturatum (FO) cordiform, with the border interrupted by the anterior comua of the
coccy. Ramus caudalis ossis pubr:.s (RCOP) is slightly shorter but more robust, the
thickness and width larger than in ramas ossis iscftii (ROI). The last one has a slight
outer convexity. Spina iliaca dorsalis cranialis (SIDCR) slightly marked. Tabula
ossis ischii (TAI) with the dorsal margin strongly prominent and with the lateral
outer surface Ngged. Tuber ischiadicum (Tl) and tuberculum pubicum (TP) well
individualized (Fig. 3).

Genus Glossophaga E. Geoffroy, l8l8

Glossophaga s oricina (Pallas, 17 66)
(Fig. a)

It is distributed from USA (Sonora), Mexico (Tamaulipas) to Peru, northem
Argentina, south-eastem Brazil; in Tres Marias and Margarita Islands (Venezuela),
Grenada (Lesser Antilles), Jamaica and Bahamas - Koopman (1993), Nowak
(1994). We collected individuals of G. soricina from Serra do Veado, Serra do
Navio.



NASTASE RADULET, DUMITRU MURARIU

TAI

TI

Fig. 3 - Extemal lateral view ofthe left coxalbone in Plryllostomus hastatus (Pall^s,1767)

Coxal bone ofG. soricinahas a crista /raca (CI) strongly concave. Eminentia
iliopubica (EIP) cone-shaped, curved antero-posteriorly and outwards, but with a
straight tip (Fig. 4). Facies glutea (FG) has a shonger convexity than in the previous
species. Facles lunata (FL) narrow, semicircular, with the anterior comua of the
coccy slightly individualized. Foramen obturatum (FO) oval-shaped, elongated
towards the cranio-caudal part. Ramus caudalis ossis pzbls (RCOP) narrow and
thin, longer than ramus ossis ischii (ROI), the last one having a slight convexity
olaterly. Spina iliaca dorsalis cranialis (SIDCR) is strongly developed and with an
outer surface rugged. Tuber ischiadiczn (TI) slightly developed, rounded, thick and
rugged.
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Fig, 4 - Extemal lateral view
ofthe left coxal bone

in G losso phoga soricina
(Pallas, 1766)

Gents Carollia Gray, 1838

Carollia perspicillata (Linnaeus, I 758)
(Fig, s)

It is distributed from southern Mexico (Oaxaca, Veracruz, Yucatan
Peninsula) to Peru, Bolivia, Paraguay, southem Brazil, as well as in the Islands
Trinidad, Tobago, Grenada and Lesser Antilles - Koopman (1993), Nowak (1994).
We collected individuals of C perspicillata from Olivenga.

Coxal bone of C. perspicillata has crista iliaca (Cl) slightly concave.
Eminentia iliopubica (EIP) is thin and short, up to 2 mm, with a pointed tip, slightly
curved innerly. Fossa acetabuli (FA) well marked, deep, bordered by a reniform
facies lunata (FL). Facies glutea (FG) convex. Foramen obturatum (FO) oval
elongated to the cranio-ventral-caudal direction. Ramus caudalis ossis pubis
(RCOP) Iong, convex, thicker in its cranial half. Ramus ossis ischii (ROI) in the
middle, with an obvious outer convexity. Tabula ossis isclli (TAI) robust, with a.
rugged outer surface. Tuber ischiadicuz (TI) well developed and with a rounded tip.
Tuberculum pubican (TP) unindividualized (Fig. 5).

Genvs Desmodus Wied - Neuwied. I 826

Desmodus rotundus (E. Geoffroy, 1810)
(Fig. 6)

It is distributed from USA (Sonora), Mexico (Nuevo Leon, Tamaulipas) to
Uruguay, northem Argenitna, northem Chile and in the islands Trinidad, Margarita
(Venezuela) - Koopman (1993), Nowak (1994). We collected individuals of D.
rotundus fiom Olivenga (mixed polony), two tunnels from the farm Ponte Alta
(Barr6 do Pirai).
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Fig. 5 - Extemal lateral view
ofthe coxal bone
in C aro I I io pe rs p ic i I la ta
(Linnaeus, 1758)

Coxal bone of D. rotundus has crista iliaca (CI) well developed and slightly
convex between SIDCR and SIV. Spiza iliaca doraslis cranialis (SIDCR)
prominent and with a rugged surface. Spina iliaca ventralis (SIV) smaller than
SIDCR. Eminentia iliopubica (EIP) is of about 5 mm, with a thin and oblique tip
towards antero-posterioar side. Fossa acetabuli (FA) relatively deep. Facies glutea
(FG) is convex. Facies lunata (FL) reniform. Foramen obturatum (FO) oval,
elongated to the cranio-ventral-caudal direction, bag-llke. Ramus caudalis ossis
pabrs (RCOP) relatively short and almost uniformly thick, with symphysis pubica
(SP) without specific structure s. Tabula ossis ischii (TAI) and tuber ischiadicum
(TI) are fussed with the coccyx and have a rugged surface (Fig. 6).

Coxal bones of the six bat species from South America have specific
structures, useful in identifications when we have at our disposal only remains ofthe
pelvic girdle. CI, EIP, FA, FG, FL, FO, RCOP, ROI, SIDCR, SlV, SP, TAI, Tl, TP
present important differences in each species, in shape, size, position and relations
with the other structures.

We consider these differences extremely useful for completing the
identification keys ofthe present bat species, only for the above-mentioned species,
for the time beins.
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Fig. 6 - Extemal lateral view
of the right coxal bone
ii Desmodus rolundut

(E. Ceoffioy, 1810)
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VALOAREA TAXONOMICA A DTFERENTELOR MORFOLOGICE ALE OSULUI
COXAL LA $ASE SPECN DE LILIECI SUD-AMERICANI (CHIROPTERA:

EMBALLONI,JRIDAE, MORMOOPIDAE SI PHYLLOSTOMIDAE)

REZUMAT

Materialul cercetat de noi provine din colecttrrile efectuate in teren cu ocazia expediliei
Muzeului Na;ional de Istorie Naturaltr "Grigorc Antipa" in Bnzilia, din 1994. in lucrare sunt
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Fezentate stuchrile caracteristic€ ale osului coxal la lase specii de lilieci sud-americani din trei
familii: Emballonuridae, Momoopidae $i Phyllostomidae.

Compon€nte ca Cl, EIP, FA, Fc, FL, FO, RCOP, ROI, SIDCR, SIV, SP, TAI, TI $i TP diferd
de la o specie la alta in ceea ce privefte forna, dimensiunea, pozilia li relatia cu celelalte structuri,

Pe baza studiului osului coxal se pot completa cheile de determinare ale speciilor de mamifere,
ln general, qi ale celor de lilieci actuali, ln special. Deci lucrarea este necesard mamalogilor,
omitologilor care cerceteaz6 hrana unor piseri ripitoare dar 9i paleontologilor care vor sd stabileasci
struchra faunistica a unor depozite fosilifere.
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