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ABSTRACT.-We examined most available specimens of the phyllostomid bat species Dermanura hartii (Chi- 
roptera: Phyllostomidae) to assess its intraspecific variation and evaluate the phenetic affinities of the species. 
Twenty-two mensural characters were utilized and univariate and multivariate analyses were used for testing 
variation among populations and between sexes. Little variation was detected between sexes or among popu- 
lations. A few geographically variable characters appear generally to conform to Bergmann's rule. Our find- 
ings support the monotypic status for this bat species. Cluster and ordination analyses of D. hartii with other 
Dermanura species and Kooprnania concolor show D. hartii to be the most distinct phenetically of this assem- 
blage. These data and other recently published evidence are consistent with inclusion of D. hartii in the mono- 
typic genus Enchisthenes. Reapplication of the specific name Enchisthenes hartii is proposed, and the 
synonomy is provided. 
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The New World frugivorous bat Dermanura harfii is 
a widespread species,  occurring from north-central 
Mexico (and an extralimital record from Arizona) through 
Central and South America, and south to Bolivia (Fig. 1). 
Although it more commonly inhabits densely forested 
highlands, it has been found in localities near sea level. It 
is considered uncommon or rare in most of its range, al- 
though it has been found abundantly in a few localities in 
South America. It is unclear whether the distribution is 
continuous throughout its range, or whether the reported 
populations are in fact disjunct, as is suggested by the ab- 
sence of specimens from Nicaragua, northern Colombia, 
and north-central Peni. 

An intriguing aspect of this species is the possibil- 
ity that very little variability exists among populations, 
notwithstanding the large size of its distribution. Baker 
and Lopez (1 968) found little difference between speci- 
mens from Trinidad and northeastern MCxico, and sug- 
gested that little geographic variation occurs in the 
species. Should this prove to be the case after all speci- 
mens have been examined, this may be the most uniform 
small mammal species known, with such an extensive 
distribution. However, Goodwin (I 940) mentioned that 
some individuals out of a large series of specimens col- 
lected from owl pellets in southern Ecuador were smaller 

-= _ and with slight cranial differences than a specimen from 
. - 

Honduras. Nonetheless, neither Goodwin nor any other 
authors have identified intraspecific variation deemed 
worthy of taxonomic distinction, and no subspecies have 
been described. 

Since the species was described as Arribeus hartii, 
based on one specimen from Trinidad (Thomas, 1892), 
-the generic assignment of the species has been unstable. 
Andersen (1906) erected the monotypic genus Enchis- 
fhenes for this taxon; other authors have regarded the 
species either as comprising the monotypic Enchisthenes 

(Hall and Kelson, 1959; Jones and Carter, 1976; Hall, 
1981), or as included in the species-rich Artibeus (Good- 
win, 1969; Honacki et al., 1982; Koopman, 1978, 1993). 
Owen (1 987), in following Koopman's (1 978) assign- 
ment of hartii to the genus Artibeus, allocated the species 
to Dermanura, which he considered to be the appropiate 
genus for the small Artibeus-type bats. Most recently, 
Van Den Bussche et al. (1993) stated that Enchisthenes 
could be best characterized as a genus, based upon their 
analysis of nuclear satellite DNA and mitochondria1 cy- 
tochrome b sequence data. It is not clear whether they in- 
tended to resurrect use of the name Enchisthenes hartii; 
however, their analyses do not provide synapomorphic 
support for recognition of Enchisthenes, and  they in- 
cluded no formal taxonomic proposal for recognition of 
generic status for the taxon. We therefore follow the us- 

Pp. 67 - 81, Contributions in Mammalogy: A Memorial Volume Honoring Dr. J. Knox Jones, Jr. 
Museum of Texas Tech University, 1996, il + 315 pp. 
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Fig. 1 .  Maps for North and Central America (A), and South America (B, opposite page), showing the 
localities of provenance of the specimens examined (filled circles) ofDennunura hartii. Open circles indi- 
cate localities from where specimens are known, but which were not examined. 

age of the last revision of this taxon (Owen, 1987), and 
refer to the species as Demanura hartii. 

We have undertaken the study of this bat species 
for two reasons: first, these bats represent a widely dis- 
tributed species for which no thorough study of intraspe- 
cific variation (either geographic or sexual) has been 
performed; and second, the phenetic affinities of the spe- 
cies need to be evaluated in relation to those species with 
which it most closely shares phylogenetic affinity, spe- 
cies of the genera Koopmania a n d  Dermanura (Owen, 
1987, 1991). 

MATERIAL AND METHODS 

We examined 4 12 museum specimens representing 
the entire known range of Dermanura hartii, and includ- 
ing most of the available specimens in North American 
collections (Canada, U.S.A., and Mexico-see Appendix 
I). Only 41 specimens that we are aware of from the lit- 
erature were not examined (Appendix 2). Twenty-two 

skull characters were measured with a Fowler Ultra-Cal 
I1 caliper (to 0. lmm) for each adult specimen (i.e., speci- 
mens with all cranial sutures completely fused). The 
characters are: skull length (SKULL), postorbital width 
(POST), lacrimal width (LACR), zygomatic width 
(ZYGO), mastoid width (MAST), braincase width 
(BRAINB), braincase height (BRAINH), braincase 
length (BRAINL), palatal length (PALAT), maxillary 
toothrow length (MAXIL), palatal width at second molar 
(WMOL), upper first molar length (UMlL), upper first 
molar width (UM1 W), dentary length (DENTL), condy- 
locanine length (CONCAN), mandibular toothrow 
length (TOOTH), condylomolar length (CONMOL), 
temporal moment arm length (TEMMOM), masseter 
moment arm length (MASMOM), coronoid height 
(CORONH), dentary thickness (DENTH), and condyle 
length (CONDL). A binocular microscope was used to 
enhance measurement precision for the following charac- 
ters: MAXIL, U M l  L, U M l  W, DENTL, CONCAN, 
TOOTH, CONMOL, TEMMOM, and MASMOM. 
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Measurements were taken according to their description 
in Appendix 3 from Owen-(1987). External measure- 
ments were excluded from our analyses because of the 
high variability that these characters usually exhibit due 
to measuring by many individuals. Sex was recorded for 
most specimens, except a large series from Ecuador 
(Loja) collected from owl pellets (Goodwin, 1940). 

Analyses were conducted using the Statistical 
Analysis System (SAS Institute, Inc., 1985), and the Nu- 
merical Taxonomy Programs (NT-SYS) (Rohlf, 1993). 
The measurements were transformed to their natural 
logarithms, to linearize the allometric component of the 
data, and thereby to legitimize linear operations on the 
data (Owen, 1988). Because sexual dimorphism is 
known for a number of stenodermatine species (Swane- 
poel and Genoways, 1979), the mean value ofeach char- 
acter was calculated separately for each sex. 

Geographic and Secondary Sexual Variation 

Preliminary analyses of individual variation 
showed not differences in grouping the populations by 

. either political boundaries or geographical regions. Be- 
~ - 

cause we were able to determine boundaries rather than 
physiographic provenance, analysis of intraspecific vari- 
ation within D. hartii was performed using a UPGMA 
clustering of individuals and of populations by country, 
based on the matrix of average taxonomic distances com- 
puted from the log-transformed data matrix. This al- 
lowed us  to ascertain the presence of any c lear  
morphometric group, as well as its geographic identity. 
Also, the data were subjected to a principal components 
analysis (PCA) of the character variance-covariance ma- 
trix of the log-transformed data matrix by country. This 
procedure allows ordination of samples on a minimum 
number of axes accounting for a maximum amount of the 
data variance, in order to determine visually the groups 
that may occur within the overall sample. We generated 
a three-dimensional diagram from the first three principal 
components. Onto this we superimposed the minimum 
spanning tree generated from the average taxonomic dis- 
tance matrix. 

To examine the possibility of a morphometric pat- 
tern corresponding to the geographic distribution of the 
species, we conducted a two-way (country versus sex) 
multiple analysis of variance (MANOVA) of the five 
populations with largest samples, covering most of the 
distribution of this species. Each of the five samples rep- 
resents a population collected from one locality, or very 
nearby localities, as follows: Mexico (Chiapas), Costa 
Rica, Colombia (Meta), Venezuela (Distrito Federal), 
and Peni (Hubnuco). 

In addition, we conducted a univariate two-way 
ANOVA for each character separately, to examine the ef- 
fects of sex and locality for each morphometric character 
and the interaction between those two primary effects. A 
Duncan's multiple range test was used to examine mor- 
phometric variation among localities. In order to view 
graphically the results from the ANOVA analyses, we 
plotted the mean values of those characters that have sig- 
nificant differences in the univariate two-way tests. Fi- 
nally, in order to ascertain geographic patterns of 
secondaq sexual variation, a one-way ANOVA was per- 
formed by sex for each one of the five largest popula- 
tions. 

Phenetic Aflnities 

We examined the phenetic affinities of this species 
to its congeners and to Koopmania concolor. Species 
and specimens examined for this are listed in Appendix 
3; when possible, 10 males and 10 females were studied. 
For D. hartii, each of the five largest samples was in- 
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Fig. 2. Dendrogram showing the result of the cluster analysis of the populations ofDermanura hartii 
separated by country of provenance. Cophenetic correlation coefficient = 0.958. 

cluded separately in the analyses, in order to evaluate in- The principal components analysis of the speci- 
terspecific affinities in the context of D. hartii intraspeci- mens by country also did not show any clear groupings 
fic variation. The log-transformed character values were (Fig. 3). The first three components together accounted 
standardized to a mean of zero and standard deviation of for more than 80 percent of the phenetic variation (41.7, 
one, to equalize influence among characters. For the 27.2, and 12.3 percent, respectively). There is no appar- 
cluster analysis, the unweighted pair-group method using ent separation of any geographic group, nor is there any 
arithmetic averages (UPGMA) was performed on the ma- consistent relationship among geographically -close 
trix of correlations among taxa. For the principal compo- 
nents analysis (PCA), the matrix of pair-wise character 
correlations was calculated, and eigenvectors were ex- 
tracted from this matrix. The standardized characters 
were projected onto the first three eigenvectors to visual- 
ize intertaxon relationships in a reduced component 
space. Finally, a minimum spanning tree (MST) was cal- 
culated from the intertaxon correlation matrix, and super- 
imposed onto the three-dimensional diagram from the 
PCA. 

RESULTS 

Geographic and Secondary Sexual Variation 

The phenogram based on the cluster analysis (Fig. 
Fig. 3 .  3-dimensional plot of  principal components analysis 

2, provides a summary of the phenetic from character correlation matrix forD. hartii oo~ulat ions  bv . . 
among the populations of Dermanura hartii divided by country. For character loadings see Table 1. Minimun spanning tree 
country, The results show no distinctive geographic calculated from taxon correlation matrix. Country codes are as 

follows: 1 ,  U. S. A,; 2, Mixico; 4,  Guatemala; 5, El Salvador; 8, 
groupings, and from as far apart as costa Rita; 9, Panamti, 10, Colombia; 1 1 ,  Venezuela; 12, Trinidad, 

.= Panam6, and Ecuador are phenetically quite similar. 13, Ecuador, 14, Perk 15, Bolivia. 
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Table I .  Character loadings andpercent variance for the three principal componentsfrom principal 
component analysis based on the character variance-covariance matrix. Value in bold-face is the highest 
loadi'ng for that character on any component. 

VARIABLE 
SKULL 
POST 
LACR 
ZYGO 
MAST 
BRAINB 
BRAlNH 
BRAINL 
PAL AT 
MAXIL 
WMOL 
UMlL 
UMlW 
DENTL 
CONCAN 
TOOTH 
CONMOL 
TEMMOM 
MASMOM 
CORONH 
DENTH 
CONDL 

COMPONENTS 
1 2 3 4 5 
0.0000 0.0043 -0.0033 0.0032 -0.0046 
0.0100 0.0036 -0.0033 -0.0087 0.0107 
0.0096 0.0087 -0.0041 -0.0147 0.0040 
0.0046 -0.0077 -0.0072 -0.0029 0.0025 
0.0063 0.0019 -0.0117 -0.0035 -0.0005 
0.0073 -0.0056 -0.0059 0.0006 0.0028 
0.0013 0.0000 -0.0031 0.0018 0.0024 
0.0026 0.0037 -0.0023 -0.0003 -0.0070 

-0.0050 0.0023 -0.00 19 -0.0019 -0.0047 - 
-0.0106 0.0003 0.0079 0.0054 0.0009 
0.0108 -0.0060 -0.0059 0.0046 0.0115 
4.0560 -0.0145 -0.0043 -0.0015 -0.0003 
-0.0019 -0.0164 -0.0122 -0.0046 -0.0073 
0.0027 0.0021 -0.0080 0.0004 0.0005 

-0.0019 0.0042 -0.0036 0.0009 0.0007 
-0.0076 0.0024 0.0070 0.0036 0.0013 
0.01 14 0.006 1 -0.0233 -0.0037 -0.0050 
0.0224 -0.0013 -0.0024 0.01 11 0.0014 
0.0230 4.0401 0.0012 0.01 18 -0.0028 
0.01 19 0.0005 0.0054 -0.0062 -0.0176 
0.0109 0.0312 0.0054 0.0104 -0.0033 
0.0185 -0.0141 0.0186 -0.0176 0.0009 

PERCENT VARIANCE 41.68 27.19 12.25 8.64 5.93 

populations. The single specimen from Arizona is clos- amined, and due to the sex-country interaction effect (Ta- 
est to the isolated specimens from Bolivia, and most of ble 2). The differences are primarily due to highly sig- 
the large samples are phenetically quite similar. nificant differences on dentary thickness (DENTH). 

Of the 22 characters evaluated, six loaded most This character is the only one showing significant differ- 
heavily on component 1 (Table 1). The two with posi- ences for the three studied effects in the two-way test. 
tive values are related to cranial and mandibular form Other characters with significant differences on the two- 
components, whereas the four with negative loadings are way tests are: among countries, ZYGO and BRAINH; 
related to maxillary and mandibular toothrow dimen- between sexes, CONMOL and MASMOM; and country- 
sions. Six characters showed highest loadings for com- sex interaction effect, PALAT and U M l  W. One-way 
ponent 2; four of these were negative. These are general univariate tests (ANOVA) showed very few significant 
skull breadth and mandibular characters. Four characters differences: six for locality comparisons and one for 
had highest loadings (three negative) for component 3.  comparisons between sexes (DENTH) (Table 2). Dun- 
The remaining five character loadings were associated can's multiple range tests among countries do not show 
with components 4 (one) and 5 (four). Components 1 consistent patterns of variation, and for 14 of the 22 char- 
through 5 accounted for 4 1.7,27.2, 12.3,8.6 and 5.9 per- acters (64 percent), they show a homogeneous group of 
cent of the variation, respectively. the five populations examined. 

From these analyses, there appear to be no dis- The graphic generated from plotting the characters 
cernable patterns of variation among the geographically- that are significantly different among countries, or due to 
defined populations, and as such no major separation of the interaction effect (Fig. 4), does not indicate a strong 
populations that could indicate taxonomic distinctness. pattern to this variation. In general, it seems that popula- 
This was tested through a two-way MANOVA (Wilk's tions to the north of the Isthmus of Panama are more 
Lambda). Results showed overall multivariate signifi- similar in size to those from Peni, whereas those popula- 

.' cant differences, both among the five large samples ex- tions in northern South America are slightly smaller. . - 



Table 2. F-values andsignficance values for two-way MANOVA and one-way ANOVA offlve largest populations ofDermanura hartii, calculatedfrom the log-transformed data. 
Duncan k multiple range gmups are shown below the meansjbr each character Signi/icace values are asjollows: *, 0.05 t P > 0.01; **O.Ol t P > 0.001; ***O.OOl 1 I? 

TWO- WAY TESTS ONE-WAY TESTS BY COUNTRY ONE WAY TESTS BY SEX 

F-values F-value Means F-value Means 

Variable C ~ V  Sex Ctty & Sex Total CtCJ Mexico Costa Rica Venezuela Colombia Pefi Sex Male Female 

N 22 19 44 31 32 65 83 

SKULL 1.92 1.76 0.73 1.37 1.88 20.68 20.68 20.45 20.54 20.62 1.85 20.62 20.53 

POST 0.18 0.90 0.95 0.60 0.12 5.73 5.75 5.74 5.76 5.75 1.13 5 .7  5.73 

LACR 

ZYGO 

MAST 

BRAINB 

BRAINH 

BRAINL 

PALAT 

MAXIL 

WMOL 

UMlL 

UMl W 

DENTL 

CONCAN 

TOOTH 

CONMOL 

TEMMOM 

MASMOM 

CORONH 

DENTH 

CONDL 

WILK'S LAMBDA 
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Table 3. F-values andsignificance levels for one-way univariate ana&sis (ANOVA) ofsexes within countv. Wilkk Lambdo cannot 
be calculated for sarnplesfmrn Mexico and Costa Rica, due to insuflcient degrees ofjimedom. Signijicance levels are designated by 

asterish: *, 0.05 2 P > 0.01; **, 0.01 2 P 0.001; ***, 0.001 t P. 

VARIABLES MEXICO COSTA NCA VENEZUELA COLOMBIA PERU 
N 26 22 53 4 1 38 
SKULL 3.48 0.28 0.16 2.07 0.4 1 
POST 
L ACR 
ZYGO 
MAST 
BRAINB 
BRArNH 
BRAINL 
PALAT 
MAXIL 
WMOL 
UMlL 
UMlW 
DENTL 
CONCAN 
TOOTH 
CONMOL 
TEMMOM 
MASMOM 
CORONH 
DENTH 
CONDL 

WILK'S LAMBDA - - 0.9 1 0.58 2.40 

The results of the one-way ANOVA by sex within 
' country (Table 3) only showed six significant values out 

of 110 tested (5.45 percent), confirming that D. hartii 
does not exhibit sexual dimorphism in most of its distri- 
bution. Each of the three characters exhibiting a sex-by- 
country interaction effect in the two-way ANOVAs 

I (PALAT, UMl W, and DENTH) was found to show sig- 
nificant sexual dimorphism in only one population (Co- 
lombia, Peni, and Mtxico, respectively). 

Fig. 4. Plot of the mean values of those characters showing 
significant differences among five populations ofDerrnanura 
hartii tested using a two-way MANOVA. The symbols ,  
characters, significant effects, and value ranges (mm) in the 
graphic are as follows: 

Symbol 

circle 
diamond 
apex-up 
triangle 
apex-down 
triangle 

sq- 

Character Significant First Increments 
effect value 

ZYGO ctry 12.20 0.10 
BRAINH ctry 8.50 0.10 

UMIW ctry&sex 2.29 0.01 
DENTH ctry, sex, 2.00 0.05 

ctry&sex 
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UPGMA OF D. HART11 AND RELATED SPECIES 
-1.0 -0.5 0.0 0.5 1.0 

Fig. 5. UPGMA phenogram for correlation matrix among five populations ofD. hartii, and recognized 
species o f D e m n u r a a n d  Koopmania. Acronyms for D. hartii populations are: CO, Colombia; CR, Costa 
Rica; ME, MCxico; PE, PerC; VE, Venezuela. Acronyms for the Dermunura species are: an, anderseni; az, 
azteca; ci, cinerea; gl, glauca; gn,gnoma; ph, phaeolis, to, lolteca; wa, wafsoni; KO isKoopmania concolor. 
Cophenetic correlation coefficient = 0.905. 

Cluster analysis of D. hartii populations, other 
Dermanura species, and Koopmania concolor (Fig. 5 )  
confirms that D. hartii exhibits very little interpopula- 
tional variation, and also shows D. hartii to be the most 
phenetically distinct member of the Dermanura-Koop- 
mania clade (sensu Owen, 1987). Koopmania, although 
shown by Owen (1991) to be phylogenetically distinct 
from Demanura, is phe'netically within the range of 

Demanura species exclusive of D. hartii. This finding 
agrees with that of Owen's (1 988) phenetic assessment of 
all stenodermatine species. 

Principal components analysis also indicates that 
populations of D. hartii are quite similar, and quite dis- 
similar to the other species evaluated (Fig. 6). The mini- 
mum s p a n n i n g  t r ee  s u p e r i m p o s e d  o n  t h e  
three-dimensional diagram also emphasizes the distinct- 
ness of D. hartii from the other species. Principal com- 
ponent 1 accounts for 73.7 percent of the data variance, 

PCA OF DERMANURA AND RELATED SPECIES 

a= 27 b= 38 r =99.0 

Fig. 6 .  3-dimensional plotof principal componentsanalysis from character correlation matrix for D.  hartii 
populations, Dermanuraand Koopmaniaspecies as in Fig. 5. For character loadings see Table 3. Minimun 
Spanning Tree calculated from taxon correlation matrix. 
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and components 2 and 3 account for 14.4 and 4.9 percent, 
respectively (Table 4). Component 1 is a general size 
component, with 38 of the 44 characters loading most 
heavily on this component, all positively. The remaining 
components relate to various aspects of shape, with six 
characters loading most heavily on component 2 (four 
positively, two negatively). 

Dermanura hartii is a species that does not show 
sexual dimorphism, contrary to what has been found for 
several other species of the tribe Stenodermatini (Swane- 
poel and Genoways, 1979; Tamsitt and Valdivieso, 
1986). When summarizing the data from the preceding 
authors, it is found that 22 of the 3 1 phyllostomid species 
(7 1 percent) showed sexual dimorphism. Within those 
22 species, the only one related to the Dermanura group 
was D. watsoni, and neither Artibeus (sensu stricto) nor 
Koopmania was included. 

Most earlier studies on Dermanura hartii were lim- 
ited to cursory examination of a few specimens. In fact, 
only Baker and Lopez (1 968) had noted the similarity of 
specimens separated by a large distance (Mexican and 
Trinidadian specimens). Our study shows that no popu- 
lation or group of populations is taxonomically distinct, 
and we concur with the historic perception that the spe- 
cies is monotypic. This is all the more noteworthy, given 
the apparent distributional discontinuities in certain areas 
of Central and South America. Although these could be a 
sampling artifact, we consider this to be unlikely, as con- 
siderable collecting has been done in both of those re- 
gions (e.g., Aellen, 1970; Davis, 1975; Jones and Owen, 
1986; Patton et al., 1982). 

An interesting pattern was found from the review 
of the mean values for the character measurements of the 
five studied populations (Table 2, Fig. 4). Those popula- 
tions at the northern (MCxico and Costa Rica) and south- 
ern (Peru) extremes of the distributional range are 
slightly (not significantly) larger than those in the more 
central areas (Venezuela and Colombia). This could be 
interpreted as this species conforming to Bergmann's 
(1 847) rule regarding the inverse relationship of variation 
of body size in homeotherms with ambient temperature, 
with a size increase due to increasing (N or S) latitude 
(Bogdanowicz, 1990). 

A similar pattern was found for populations of 
Carollia castanea, with populations from MCxico and 

= Bolivia being slightly larger than those from near the . - 

Table 4. Loadings of 44 characters (male andfemale values 
for 22  morphometric characters) onto first three principal 
componentsfmm character correlation matrix for Dermanura 
species (including D .  h a r t  i i ) andKoopmania concolor.  
Components 1, 2, and 3 account for 73.7, 14.4, and 4.9 pexent of 
the variance, respectively. Value in bold-face is the highest loading 
for that character on any component. 

COMPONENTS 
CHARACTER 1 2 3 
MZYGO 0.919 -0.049 -0.292 
MMAST 0.980 -0.052 -0.165 
MBRAINB 0.939 -0,111 -0.277 
MBRAINH 0.930 0.150 -0.021 
MBRAINL 0.927 0.101 0.165 
MF'ALAT 0.883 -0.240 0.190 
MMAXIL 0.534 -0.766 0.3 17 
MWMOL 0.285 0.842 -0.421 
MUMIL 0.802 0.421 0.356 
MUMIW 0.739 0.463 0.195 
MDENTL 0.966 -0.206 0.047 
MCONCAN 0.971 -0.170 0.079 
MTOOTH 0.930 -0.218 0.010 
MCONMOL 0.900 -0.246 0.171 
MTEMMOM 0.923 0.218 0.049 
MMASMOM 0.640 0.683 0.176 
MCORONH 0.893 0.370 0.130 
MDENTH 0.899 -0.328 . 0.143 
MCONDL 0.921 -0.019 0.023 
MSKULL 0.978 -0.136 -0.019 
MPOST 0.784 -0.552 -0.261 
MLACR 0.828 -0.355 -0.295 
FZYGO 0.931 -0.042 -0.238 
FMAST 0.966 0.060 -0.197 
FBRAMB 0.912 -0.115 -0.356 
FBRAINH 0.959 0.161 -0.156 
FBR4INL 0.906 0.086 0.235 
FPALAT 0.909 -0.140 0.248 
FMAXIL 0.534 -0.746 6344 
FWMOL 0.253 0.887 -0.372 
FUML 0.7% 0.500 0.261 
FUMIW 0.801 0.417 -0.005 
FDENTL 0.979 -0.115 0.059 
FCONCAN 0.986 -0.066 0.080 
FTOOTH 0.937 -0.220 -0.053 
FCONMOL 0.919 0.021 0.251 
FTEMMOM 0.875 0.378 -0.034 
FMASMOM 0.627 0.720 0.213 
FCORONH 0.808 0.471 0.080 
FDENTH 0.920 -0.189 0.065 
FCONDL 0.8% 0.106 -0.095 
FSKULL 0.990 -0.058 0.007 
FPOST 0.733 -0.509 -0.429 
FLACR 0.824 -0.264 -0.401 

equator (McLellan, 1984). Although one explanation of 

this pattern was conformance to Bergmann's rule, other 

Carollia species mostly showed a north-south cline. 
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Therefore, it was hypothesized that competition was the 
most important factor driving body size in these popula- 
tions. 

Differences in cranial and mandibular measure- 
ments between the five largest populations of D. hartii 
can be viewed from a functional standpoint as well. ' In 
fact, the most variable character, dentary thickness, is one 
of those mentioned by Freeman (1 98 1)  as relating to pos- 
sible functional differences on molossid bats. She sug- 
gested that a thickening of the dentary, along with some 
other changes, could be related to a diet consisting of 
hard-shelled foods, which could suggest geographic vari- 
ation in food preferences. As very little is known of D. 
hartii food habits (Gardner, 1977), further study is 
needed to address this possibility. 

Phenetic analyses showed a clear separation of D. 
hartii from all other Dermanura species as well as from 
Koopmania concolor. We agree with the statement of 
Van Den Bussche et al. (1 993) that "Enchisthenes is best 
recognized as a genus with unique karyology (Baker et 
al., 1979), allozymes (Koop and Baker, 1983), morphol- 
ogy (Owen, 1987, 1991), and rDNA restriction-site data 
(Van Den Bussche, 1992), as well as the molecular data 
described herein" (Van Den Bussche et al., 1993:955). 
The appropriate name for the one included species is 
therefore Enchisthenes hartii (Thomas, 1892). No sub- 
species are recognized, and the present study documents 
that this species exhibits remarkably little geogiaphic 
variation. The synonomy for this species is as follows: 

Ench isthenes h artii (Thomas, 1892) 

Artibeus hartii Thomas, 1892:409. Type locality 
Botanic Gardens, Trinidad; restricted to Botanic 
Gardens, Port-of-Spain, Trinidad by Thomas 
(1893). 

Enchisthenes hartii Andersen, 1906:4 19. Generic 
description and name combination; type species 
Artibeus hartii Thomas, 1892, by monotypy. 

Dermanura hartii Owen, 1987:47. Name 
combination. 
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