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Karyotypes of Bats of the Subfamily Carolliinae (Mammalia; Phyllostomatidae) and Their Evolu-

tionary Implications?

The North American leaf-nosed bats of the family
Phyllostomatidae are a most complex group of animals.
Some members are adapted to feeding on other verte-
brates, insects, fruit, nectar, blood (Desmodontinac, see
FormaN et al.?}, and we have obscerved Carollia feeding
on tender stems of plants. Even though scveral extreme
morphological modifications are found and form the
basis for the several subfamilies, the phylogenetic affi-
nities of most groups are not easily understood. Karyo-
typic characteristics were used by Baker? to hypothesize
phylogenetic affinities and to delineate several lines of
cvolution within the family. One line of evolution
involved the Carolliinae and part of the Glossophaginae.
At that time karyotypic data for the Carolliinae were
based on two species of Carollia.

In this present communication we describe the chro-
mosomes of another species of Carollia and two species
of the other genus (RAinophylia) of the Carolliinae.

Methads and Materials. Specimens were collected from
natural populations with the aid of mistnets. Chromo-
somal preparations were made at nearby field stations.
A 2 hour in vivo culture of bone marrow was followed by
treatment with a 19 sodium citrate sclution. Fixation
was by methanol, acetic acid (3:1). Mitotic slides were
blaze dried and stained with Giemsa’s blood stain,
Testicular mciotic preparations were by the aceto-orcein
squash technique. Voucher specimens are deposited in
the collection of mammals, Department of Biology,

Size of the X chromosome to the autosomal genome

Texas Tech University. To measure the relative size of
the X to the autosomes, microphotographs were made
and the length of the chromosomes were measured with
a pair of dial calipers.

The total length of the X chromosome was devided
by the total length of the haploid autosemal comple-
ment. The X chromosome is easilv determined in
species of Carollia because of its secondary constric-
tion*% The X of Rhinophylla cannot be positively
determined by comparing the karyotypes of males and
females, but the determination of the general size of the
largest heteromorphic element in males is reasonably
accurate. Fundamental number is considered to be the
number of arms of the autosomal complement.
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Karvotype Catalogue Sex Locality Size of X in relationship to haploid autosomal No,
Number and Species in Colombia size expressed as a percentage of cells
measured
Low Mean High

Z75  Caroliia castanea ¥ Villavicencio 15.64 16.44 17.10 6

Z137  Carollia subrufa -l Leticia 14.94 17.32 18.71 6

43 Carollia perspiciliata ¥ Restrepo 16.17 17.70 18.31 8

Z146  Carollic perspicillaia = Leticia 15.44 16.31 19,61 5

Z&2  Carollia perspicillata 3 Leticia 16.82 18.25 19.92 8

72124 Rhinophylla fischerae 3 Leticia 6.04 6.94 8.31 7

4125 Rhinophylla pumilio % Leticia 5.36 6.34 7.86 8

Z192  Rhinophylla pumilio 3 Leticia 5.02 5.39 5.65 4

See text for method of determination,
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Results. A brief deseription ot the chromosmnes ot the
species studied 15 as follows: Careliia castanea H. Allen
{Fignre 1), 2N 21 .33, 2099 FN = 36.

The karvotype of this species is like that reported for
Carollio subrufa and C. perspicillota®. The autosomes
consist of a very large pair of submetacentric elements,
2 large pairs of subtelocentric elements and & pairs of
smaller biarmed clements, The X is a subtelocentric
clement with a distinet secondary constriction on the
longer arm, The larger Y is a medium sized acrocentric
and the smaller Y is dot sized. In 6 spreads the size of
the X chromosome to the haploid autosomal complement
varies from 13,64 Lo 17.10 with @ mean value of 16,44
{Tabley Similar values were found lor C. perspicillata
and C. spbrufa fsee Table). Meiotic studies on 4 male
C. peyspicillata revealed a meiotic pattern identical to
that described by Hsv ot al.b? for that species.

Riinophylia fischerae Carter (Figure 2} 2N - 34,
N = 56, The autosomes consist of 10 pairs of meta-
centric or submetacentric elements, 2 pairs of subtele-
centric elements, 3 pairs of acroceniric elements, plus
a very small pair of chromosomes. The X is o medium
sized submetacentric, and the Y ois a small acrocentric.
[n 7 spreads the size of the X chromosome to the haploid
autosomal complement was from 6,04 o 831 with a
mean value of 6,94,

Rhinophylla  pumilio DPeters (Figure 3). 2N - 3G,
FXN . 62, The autesomes consist of 14 pairs of meta-
centric or submetacentric clements plus 2 pairs of
medium sized and one pair of small acrocentrics. The X
is 4 medivm sized metacentric, and the Y ois a small
acrocentric, In 12 spreads from 2 animals the size of the
X chromosome to the haploid autosomal complement
was 3.02-7.86 with a mean 6.02.

Discussion. The chromosomal characteristics of the
hypothesized line of cvolution (Baxkkr's Group B)?
involving Carollia (Subfamily, Carolljiinac) and Choero-
niscus and Cheeronveleris (Subfamily, Glossophaginac)
were a low diploid number (16-21), a low fundamental
number (24 -36), amd an NX/XY Y, sex determining
svalem. The chromosomes of Carellia castanea agree with
these values, but the chromosomes of Rhinophylla fischerae
and K. pumeifio have none of these characteristics. Karyo-
logical differences between the 2 genera are further
demonstrated by the length of the X chromosome to
the total length of the haploid autosomal genome {Table).
The values for Rimophylla are near those reported for
most mammalian species studied, whereas the values lor
Carollia are approximately three time that value. In
light of the lack of variation reported by OuN0S, these
different values appear to be quite significant.

in fact the chromosomes of Rhinophylia are much
more like those of members of two other lines of evolution
{Groups C and T) hypothesized by Baxir? than they
are like Group B. This presents a situation similar to
that found in the subfamily Glossophaginae where two
karvotvpically distinet groups are present.

Interpretation of these data is difficult. The two
logical chotces are: 1. Even though the two genera
(Cavollia and Rhinophylla) are closely related (at the
subfamily level) in the evolution of these genera there
have been so many changes in the chromosomes that
all cvtological similarities have been lost; and 20 The
eviclogical differences show true relationships of the
respective genera (Caroliza 1o the Choervoniscus group, and
Rhinophyila to the Phvllostomatine or Stenedermine
group). The second alternative would mean that the 1wo
genera should not be placed in the same subfamily.

Several authors have suggested that successiul chro-
mosomal changes are unlikely because of the selection
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pressure of mitosis and metosis. Such information favors
the second interpretation of the chromuosomal divergence
in the Carollinac. Conversely, the subfamily taxon within
the Phyllostomatidae is probably guite old which would
allow considerable time for the establishment of such
cvtogenetic divergence.

Specimens Examined: Covollia castanea, Colombia:
Meta: Villavicencio {2y); Amazonas: leticia (2 73
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Fig 10 Representative karvorvpe of o male Carolhia castanea col-
lected from Leticia, Colombia.
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Fig. 2. Representative karyotvpe of o male Rimophylly [ischerac
colleeted from Leticia, Colombia.
Fig, 3. Representative karvotvpe of a ale Ridnaphylla puniilio
collected from Leticia, Colombia.

5 8. Ouxo, in Sex Chromosomes and Sex-linked CGenes (Springer-
Verlug, New York 1967, vol, 1, p. 192,
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Cavollia perspiciliata, Colombia: Meta: Restrepo (1 5 and
1%} Amazonas: Leticin (299); Amazonas: Monkey
Island (1.3); Caroillia subrufa, Colombia: Meta: Villa-
vicencic {1.3); Amazonas: Leticia (132); Rhwmophyiia
fischerae, Colombia: Amazonas: Leticia (13); IKhino-
phyvlia  puwiliv, Colombia: Amazonas: Leticia (3 22
and 3 34).

Zusammenfassung. 1is werden die Kennzeichen der
Chromosomen von Rhinephylla fischeri, 12, pumilio und
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Carollia castanea beschricben. Tir dic Gattung Carollia
ist hei niedriger Diploidzahl (21 2.5, 20 $3) eine niedrige
«nombre fondamentals (34-36) charalkteristisch, Fiir die
Gattung  Rlinephylla wird cine grossere  Diploidzahl
(34-36) und eine grossere snombre fondamentaly (36-67)
gefunden.
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