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NONGEOGRAPHIC VARIATION IN
THE LONG-NOSED BAT,
CHOERONISCUS INTERMEDIUS

The genus Choeroniscus (Mammalia; Phyllostomat-
idae) presently contains five species all of which are
rare in collections. Four (inca, intermedius, minor,
and periosus) occur only in northern South America,
whereas Choeroniscus godmani, the commonest spe-
cies of the genus, occurs in Mexico, Central America,
and northern South America. Owing to the apparent
rarity of Choeroniscus, no comprehensive systematic
work has been undertaken on the genus (Handley,
1966); before detailed studies of geographic variation
and interspecific variation are attempted, however, a
better understanding of nongeographic variation in
member species is needed. Therefore, when a large
series of Choeroniscus intermedius from Trinidad be-
came available for study, we undertook analysis of
nongeographic variation within this species, the re-
sults of which are discussed below.

All statistical analyses were performed on the IBM
360-50 computer at Texas Tech University. The uni-
variate statistical program that was used yielded stan-
dard statistics (mean, range, standard deviation, stan-
dard error of the mean, variance, and coefficient of
variation) and employed single-classification analysis
of variance (F-test, significance level .05) to test for
significant differences between the means for males
and females (Sokal and Rohlf, 1969). Similar anal-
yses have been used by Genoways and Jones (1971)
and Jones, Genoways, and Baker (1971) in studies
of other mammalian groups. Standard external mea-
surements that were used were those recorded on the
specimen label by the preparator; cranial measure-
ments and length of forearm were taken in the labo-
ratory by means of dial calipers. All measurements
are recorded in millimeters. All specimens available
to us were adults (phalangeal epiphyses fused). They
were obtained by Baker in the course of a study of
karyotypic variation in bats supported by a grant (GN
29132X1) from the National Science Foundation.
Laboratory phases of the study were supported by the
Institute of Museum Research, Texas Tech University.

Individual variation—For the five external mea-
surements studied (Table 1), the range of coefficients
of variation were from 2.5 (total length for males)
to 25.4 (length of tail vertebrae for females). Values
for females were higher than those for males for all
five external measurements. Coefficients of variation
were unusually high (Long 1968, 1969; Smith 1972)
for length of hind foot for females and length of tail
vertebrae for both sexes. The high value for the
former probably resulted from differences in the
method of taking this measurement by individual
preparators. Variation in tail length could be related
to this also, but possibly resulted from individual

variation in this structure. The tail of Choeroniscus
is relatively short, not reaching the posterior border
of the interfemoral membrane, and probably is of
little structural value.

Mastoid breadth of females had the lowest coef-
ficient of variation (1.9) for the seven cranial mea-
surements analyzed, whereas postorbital breadth for
males had the highest value (6.8). Coefficients of
variation were lower for females than for males in
all seven cranial measurements. Postorbital constric-
tion was the most variable measurement in both
sexes. This measurement proved to be extremely dif-

TasLE 1. External and cranial measurements for
Choeroniscus intermedius (10 males and 26 females)
from Trinidad. 1, Total length; 2, length of tail verte-
brae; 3, length of hind foot; 4, length of ear; 5, length
of forearm; 6, greatest length of skull; 7, condylo-
basal length; 8, mastoid breadth; 9, breadth of brain-
case; 10, postorbital constriction; 11, length of maxil-
lary toothrow; 12, breadth across upper molars. An
asterisk indicates that the sexes are significantly
different at the .05 level.

Sex Mean (Range) + SE Ccv
1. & 63.1 (61.0-66.0) = 0.50 2.5
Q 64.3 (56.0-71.0) = 0.68 54
2. & 7.8 ( 6.0- 9.0) = 0.32 12.8
? 7.6 ( 40-11.0) £ 0.38 254
3. 8 8.5 (7.5-90) = 0.18 6.8
Q 8.8 ( 7.0-11.0) = 0.18 10.3
4. & 12.8 (11.0-14.0) = 0.31 7.8
? 12.1 (10.0-14.0) =+ 0.22 9.3
5. & 34.1 (32.5-35.7) = 0.34 3.2
? 34.7 (26.5-38.4) = 0.39 5.8
6. &* 21.8 (21.2-22.9) = 0.19 2.7
Q 23.1 (22.3-24.1) = 0.10 2.1
7. 8% 21.2 (20.5-22.0) = 0.17 2.5
? 22.5 (21.6-23.4) = 0.10 2.3
8. &* 8.3 ( 8.0- 8.6) = 0.07 2.6
? 8.6 ( 8.4- 9.0) =+ 0.03 1.9
9. &* 8.3 ( 8.1- 8.8) = 0.07 2.5
? 8.5 ( 8.1- 8.9) % 0.04 2.1
10. & 3.6 ( 3.3- 4.1) = 0.08 6.8
? 3.7 ( 3.3- 4.1) = 0.05 6.4
11. &* 7.5 ( 7.0- 7.9) = 0.09 3.6
? 8.1 ( 7.5- 87) = 0.05 3.0
12. & 4.3 ( 4.0- 4.7) = 0.07 52
? 4.3 ( 42- 4.7) = 0.03 3.5
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ficult to take with dial calipers, undoubtedly resulting
in the high values.

Secondary sexual variation.—Analysis of variance
revealed that males were significantly different from
females in five (greatest length of skull, condylobasal
length, mastoid breadth, breadth of braincase, and
length of maxillary toothrow) of the 12 measure-
ments tested (Table 1). Females were larger than the
males in all of these measurements. In the remaining
seven, males averaged larger in two (length of tail
vertebrae and length of ear) and females were larger
in five (total length, length of hind foot, length of
forearm, postorbital constriction, and breadth across
upper molars).

Conclusions.—Of the 12 measurements analyzed,
only length of tail exhibited enough individual varia-
tion to warrant its deletion in analysis of geographic
or interspecific variation in the genus Choeroniscus.
Also, because of the difficulty in consistently taking
the measurement, we also suggest elimination of post-
orbital constriction.

Specimens of Choeroniscus intermedius were found
to exhibit significant secondary sexual variation in five
of the 12 measurements studied. Therefore, it is clear
that males and females should be separated in anal-
yses of variation within members of the genus. Fe-
males were found to be the larger in 10 of the 12
measurements—similar to the situation found in sev-
eral other groups of bats (see for example, Jones and
Schwartz, 1967; Jones ef al., 1971; Peterson, 1965).

Specimens examined. — TRINIDAD:Blanchisseuse,
5; Guayaguayare, 12; Las Cueves, 14; Maracas Val-
ley, 1; San Rafael, 4.
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