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Epipubic bones of the Virginia Opossum (Didelphis virginiana)
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The epipubic bones of the marsupials have been little studied and the meaning of their linear dimensions is poorly known. We therefore
evaluated epipubic bone size of Virginia Opossum (Didelphis virginiana) from Mexico, and estimated their proportions relative to skull size of
individuals. Results showed that males have larger skull and acetabulum size than females, epipubic bones of females are almost half the size
of a female’s skull while that of the male is a little less than a third of the male cranial size. Therefore, epipubic bones are an important landmark
of sexual dimorphism in D. virginiana, and our data may be useful to learn more about epipubic bones of other marsupials.

Los huesos epipubicos de los marsupiales han sido poco estudiados y se sabe poco del significado de sus dimensiones lineales. Por tanto,
evaluamos el tamano del hueso epipubico en tlacuaches mexicanos (Didelphis virginiana) y calculamos su proporcién en relacién al tamafo
craneal de los individuos. Confirmamos que los machos tienen mayor tamafo de craneo que las hembras y encontramos lo mismo para el
acetabulo, y que los huesos epipubicos de las hembras son casi la mitad del tamafio del crdneo de una hembra, mientras que en machos son
menos de un tercio del tamaiio del crdneo. Por lo tanto, los huesos epipubicos son un punto de referencia importante del dimorfismo sexual

en D. virginiana, y nuestros datos pueden ser Utiles para aprender mas sobre los huesos epipubicos de otros marsupiales.
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Introduction

Like platypus and echidnas (Subclass Prototheria) and
some fossil placentals, marsupial mammals (Infraclass Mar-
supialia sensu Burgin et al. 2018) are characterized by the
presence of epipubic bones (Reilly and White 2003), which
are not found in current members of Infraclass Placentalia
(sensu Burgin et al. 2018). These are paired bony structures
that articulates with the pubis and extend forward into
the ventral abdominal wall (Marshall 1979). In most spe-
cies they are long bones, depressed and apically sharp, and
have two faces, two edges and two ends (Ferrusquia-Villaf-
ranca 1964). Therefore, the pelvic girdle of the marsupials
is composed of the bones ilium, ischium, pubis, and epipu-
bics (Figura 1).

Function of epipubic bones of marsupials presumably
reflects emphasis on different but non-mutually exclu-
sive functions. It has been proposed, on one hand, that
they serve as a support mechanism for the marsupium or
pouch and the offspring that are found inside by helping
the abdominal musculature in the support of the abdo-
men (Elftman 1929; White 1989). On the other, it has been
stated that epipubic bones act as a lever to facilitate the
rigidity of the body through the limbs during walking and
jogging (Reilly and White 2003); both females and males
have epipubic bones, but the latter lack a pouch in almost
all species of marsupials. If these bony structures are linked
to the presence of a marsupium to provide support, then
males would be expected to show little developed epipu-

bic bones. Accordingly, White (1989) reported that epipu-
bic bones of species with marsupium, as Virginia Opossum
(Didelphis virginiana) are longer, in general, in females than
in males for a given mass (g); unfortunately, he did not
report the dimensions of the epipubic bones he studied
yet the size values of those bones he examined cannot be
compared.

On the other hand, research data have shown that
males adult Virginia Opossum are larger than females, con-
dition that becomes apparent at the beginning of sexual
maturity (Gardner 1982). Sexual dimorphism, therefore,
may be a secondary consequence of reproductive activity;
smaller size and lighter weight of females may be the result
of spending more energy in rearing youngs (Gardner 1982;
Tague 2003). Similarly, differences between sexes in cra-
nial and mandibular dimensions were found in the Virginia
Opossum from Georgia, USA (Patterson and Mead 2008). In
addition, canine teeth of males, and pelvic and non-pelvic
dimensions are larger as well (Tague 2003; Patterson and
Mead 2009); unfortunately, none of these reports esti-
mated epipubic bone size. In contrast, Ventura et al. (2002)
informed that sexual dimorphism in size may not be a gen-
eral pattern in Didelphis after examining South American
opossums (D. marsupialis, D. pernigra, and D. imperfecta).
Therefore, the relationship between length of this pelvic
girdle structure and length of an individual remains unex-
plored.
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Unfortunately, there are no data available on linear
dimensions of both epipubic bones and specimens exam-
ined to evaluate these issues and to better understand the
relationships between sexual dimorphism and epipubic
bone size. However, Mexican species of opossum (Didel-
phidae) are a good data source to contribute further infor-
mation about this topic, particularly D. virginiana. This is
the most common opossum species in México, with a wide
geographical distribution and with numerous specimens
represented in biological collections (Gardner 1982; Astua
2015).

The objective of this work is, then, to describe and mea-
sure the size of the epipubic bones for females and males
of the Virginia Opossum from México and assess their size
relative to a measurement of body length assessed as skull
length. These results will also allow to estimate what per-
centage of the length of an individual, as revealed by skull
length, represents the length of the epipubic bones and
compare between sexes.

Materials and Methods

A total of 102 specimens of the Mexican Virginia Opossum
(D. virginiana) deposited in the Mammal National Collec-
tion (CNMA) of Instituto de Biologia, Universidad Nacional
Auténoma de México (IBUNAM), were examined but a sub-
sample of 45 (28 males and 17 females) adult specimens
were included in the morphometric analysis due to their
good preservation condition (Appendix 1). Adulthood
was assessed according to the sequence of molar eruption
and replacement of the last deciduous premolar (Gardner
1982), as well as fusion of the ilium, ischium, and pubis at
the acetabulum (Tague 2003).

For each specimen, 16 pelvic and non-pelvic variables
were taken with a digital vernier (Mitutoyo Co.) at a preci-
sion level of 0.01 mm. Pelvic variables recorded were six
measurements of the right epipubic bone (Figure 1a): Epi-
pubic greatest length (EGL), Epipubic length from the base
(ELB), Epipubic length from the process (ELP), Epipubic base
width (EBW), Epipubic medium height (EMH), and Epipu-
bic medium depth (EMD); six measurements of the pelvic
girdle (Figure 1b, 1¢): Pelvis width (PW), Ischium width (IW),
Pubic symphysis length (PSL), Pubis to ischium distance
(PID), Pubis to acetabulum greatest distance (PAGD), and
length of the llium, from it joins the acetabulum to its ante-
rior most end (LI); and two of the acetabulum (Figure 1¢):
Acetabular width (AW), Acetabular height (AH). Non-pelvic
variables were two conventional cranial measurements:
Skull greatest length (SGL), and Zygomatic width (ZW),
recorded according to Ryan (2011). Statistical significance
of Student’s t-test was set at P < 0.05; when data were not
normally distributed a non-parametric Wilcoxon test was
utilized. In addition, we also examined specimens of other
Mexican opossum species for comparative purposes.

To illustrate how the skull, epipubic bones, the rest of
the pelvic girdle and the vertebrae of the sinsacral look
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like, we prepared digital files and uploaded them into the
IREKANI collection of images of CNMA at IBUNAM available
at http://unibio.unam.mx/irekani/.

Results and Discussion

Our results produced 16 digital files (numbers: 12606-
12621) containing photographs and curatorial data of
juvenile, adult, female, and male specimens of the Mexican
Virginia Opossum (D. virginiana), and the ring-tailed cat
(Bassariscus astutus) just for visual comparative purposes
with a placental mammal; for the first species resulted 14
files while just two for the latter species. One of the 14 files
include the right epipubic bone of each species of Mexican
opossums (Didelphidae). These are the first published data
set that shows images of epipubic bones of Mexican spe-
cies of opossums.

Figure 1.

Pelvic measurements recorded in adult Mexican opossums
(Didelphimorphia) from Mammal National Collection (CNMA) of Instituto de Biologia,
Universidad Nacional Auténoma de México (UNAM). A, lateral right view of the right
epipubic bone. B, ventral view of the pelvic girdle. C, lateral right view of the pelvic girdle.
Measurements names are indicated in text.


http://unibio.unam.mx/irekani/

The epipubic bone of the Mexican Virginia Opossum
is a long, thin bone with a shape almost right to a slightly
curved and a thickening with a notch at its base; the shape
of this bone in young individuals is practically the same as
in adults. Itis located in the ventral part of the pelvic girdle,
where it articulates with the right pelvic bone and extends
towards the front and a little downwards almost parallel
to the ilium bone of the pelvic girdle, coinciding with that
reported by Tague (2003) who additionally points out that
epipubics extend from the superior border of the pubis to
approximately the plane of the sacroiliac joint. Similarly,
we found that the epipubic bone of other Mexican opos-
sum species of the genera Philander, Metachirus, Caluromys,
Chironectes, Marmosa, and Tlacuatzin is also elongated, thin
and little curved, what makes it similar in shape to that of
Mexican Virginia Opossum specimens. In addition, Flores
(2009) reported that the distal portion of the epipubic
bones of Caluromys, Chironectes, and Marmosa is clearly
curved. Ferrusquia-Villafranca (1964)4 also mentioned
that Chironectes minimus has an epipubic with an almost
straight internal edge and the outer tubercle of the proxi-
mal end not very prominent, like Caluromys derbianus.

The two measurements of acetabulum size and those of
length and width of skull of Mexican D. virgininana showed
that males are larger than females. That is, the average val-
ues of the Acetabular width (AW), Acetabular height (AH),
Skull greatest length (SGL), and Zygomatic width (ZW) had
a significantly higher mean value in males than in females
(Table 1); larger acetabulum may articulate with a larger
femur head of a larger femur. Other research on the pel-
vic sexual dimorphism in the Virginia Opossum (Tague
2003) revealed that in general males have pelvis larger than
females, since 14 of 16 absolute dimensions of the pelvis
were significantly higher in males. Unfortunately, no data
on acetabulum dimensions were provided therein. Pro-
vided that these variables may be estimators of size, our
data then agree with previous reports for North American
populations of this species (Gardner 1982; White 1989), that
adult males of the Virginia Opossum are larger than females.

However, we did not find significant differences between
sexes regarding the other six measurements we recorded
for other pubic bones. This is, lengths, widths and distances
involving ilium, ischium, and pubis (PW, IW, PSL, PID, PAGD,
and LI; Table 1). This result is similar to that reported by
Elftman (1929) and Ferrusquia-Villafranca (1964)4 who
mention that pelvis of females and males are not different
from edach other in D. virginiana, P. opossum and C. mini-
mus.

Interestingly, we also found that although males display
longer acetabulum, females have longer epipubic bones
(mean EGL = 4.4 cm) than males (Table 1). This evidence of
sexual dimporphism is supported by the variables Epipubic
greatest length (EGL), Epipubic length from the base (ELB),
and Epipubic length from the process (ELP) of females since
are significantly larger than those that were recorded for
males (Table 1). Our findings coincide with the results of
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White (1989), who states that females generally have longer
epipubic bones than males for a given mass (not length).
Our data therefore using a linear variable, length (mm), con-
firm what White (1989) reported using a variable of mass (g)
regarding individual size between sexes. Ferrusquia-Villaf-
ranca (1964)4 also noted that females display relatively
larger, more robust and curved epipubics than males.

In addition, our data showed then that the average
greatest length of the epipubic bones (EGL) of adult males
represents solely 29.13 % of the size of the average total
length of their skull (SGL), while in females this proportion
reaches 47.78 %; the epipubic bone of females is also rela-
tively larger than that for males. For instance, in our sample
examined (Table 1) SGL and EGL of an adult male (CNMA
45122) are, respectively: 110.70 and 37.44 mm, whereas for
a female (CNMA 3523) these values are 97.36 and 47.22 mm
(Figure 2). In contrast, the other three variables we recorded
related with epipubic bones (Epipubic base width, EBW, Epi-
pubic medium height, EMH, and Epipubic medium depth,
EMD) did not show significant differences between sexes
(Table 1).

Table 1. Descriptive statistics (mean, standard deviation, and range) and
comparison of means of pelvic and non-pelvic variables (mm) between sexes of adult
Virginia Opossum (Didelphis virginiana). * = significant difference at 0.05 level.

Variable Males Females Student’s Wilcoxon
(n=28) (n=17) t-test test
Epipubic greatest 38.45+4.43 43.97 +7.48 0.003* 0.001*
length (31.00- 44.27) (27.78 -54.33)
Epipubic length 31.98 £4.71 37.62 £6.92 0.009* 0.008*
from the base (22.80 - 39.45) (23.24-48.61)
Epipubic length 33.42 +£4.09 39.51 +£6.87 0.004* 0.002*%
from the process (26.40 - 40.09) (24.78 -50.07)
Epipubic base 11.60 £1.32 12.47 £1.86 0.117 0.105
width (8.03-13.35) (8.16 - 14.88)
Epipubic medium 3.10£0.50 3.28+0.96 0.497 0.421
height (2.21-3.77) (1.43-5.29)
Epipubic medium 1.79£0.36 1.98 £ 0.64 0.261 0.164
depth (1.13-2.44) (0.56 -2.82)
Pelvis width 40.94 +5.28 37.20+6.35 0.099 0.143
(34.25-48.12) (24.27 - 43.8)
Ischium width 28.41 £5.90 28.48 +3.87 0.555 0.69
(20.04-3539)  (19.53-33.26)
Pubic symphysis 21.11+£3.16 20.42+3.5 0.961 0.824
length (12.74-25.06)  (12.57-24.63)
Pubis to ischium 32.04+3.74 30.16 £ 3.65 0.109 0.076
distance (23.92-37.84) (21.37-34.9)
Pubis to 35.76 +3.79 3449 +3.95 0.297 0.361
acetabulum (27.12 - 42.56) (24.88 - 38.79)
greatest distance
Length of the Ilium 48.50 +4.09 48.42 +6.86 0.940 0.497
(37.21-55.79) (32.96 - 56.45)
Acetabular width 9.87+1.18 8.77 £1.09 0.003* 0.004*
(7.37-12.39) (6.70-11.05)
Acetabular height 9.49+1.12 8181 0.000* 0.001*
(7.57-11.45) (6.17-10.07)
Skull greatest 108.38 +11.81 99.08 + 11.47 0.014* 0.017*
length (124.75-80.56) (72.23-115.76)
Zygomatic width 56.56+7.16 50.35+6.31 0.005* 0.007*
(40.18 - 70.68) (36.44 - 58.98)
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Figure 2. Skull length relative to epipubic bone length in adult Virginia Opossum
(Didelphis virginiana) from México. Above: male (CNMA 45122); below: female (CNMA
3523). Body size of the first is larger but the latter has a larger epipubic bone.

Length of the epipubic bone for the two species of the
genus Didelphis examined here, (D. virginiana and D. mar-
supialis) turned out to be the largest values in the sample
for the opossum species of México. Accordingly, the small-
est recorded epipubic bones corresponded to the smallest
species of Mexican marsupials, the mouse opossums (Mar-
mosa mexicana and Tlacuatzin canescens); females of these
small marsupials do not have a marsupium; however, they
display well developed epipubic bones. If proportionally
small epipubic bones of mouse opossums is an evolution-
ary result of lack of marsupium remains to be tested. How-
ever, Flores (2009) reported larger development of epipu-
bic bones in females of pouchless taxa.

Except D virginiana, the small sample size available for
other species of Mexican opossums prevents comparisons
between species. However, a tendency can be noted where
the length of the epipubic bones of D. virginiana, D. marsu-
pialis, Philander opossum, Chironectes minimus and Metachi-
rus nudicaudatus represent almost half the size of the skull.
Similarly, Flores (2009) found that the proximal size of the
epipubic bones is long in Didelphis, Caluromys, Philander
and Marmosa (except M. rubra). In contrast, length of the
epipubic bones of Caluromys derbianus, Marmosa mexi-
cana, and T. canescens are around a third of skull length.

In summary, epipubic bones is an important distinctive
characteristic of marsupials, it has been little studied and
there are still few available data on its morphology. How-
ever, our study makes available by first time summarized
data based on length and images on epipubic bones of
Mexican species of opossums, particularly the Mexican Vir-
ginia Opossum.

Our data confirm that males of Mexican opossums Didel-
phis virginiana are larger than females, and that epipubic
bones are significantly larger in the latter; epipubic bone
length of a female is almost half size her skull length. There-
fore, epipubic bones are an important landmark of sexual
dimorphism in D. virginiana, and our data may be useful to
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learn more about epipubic bones of other marsupial mam-
mals. Undoubtedly, further research is needed to better
understand the role of epipubic bones in the structure and
function of pelvic girdle of marsupials.
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Appendix 1

Museum specimens of adult opossums collected in México and examined to assess size variation of epipubic bones. All
are deposited at Mammal National Collection (CNMA) of Instituto de Biologia, Universidad Nacional Auténoma de México
(UNAM). * = day unknown; ** = day and month unknown.

Catalog

Sex Collection date
number

Type of
preservation

Collecting locality

Didelphis virginiana

43395 Male 14 June 2006
43396 Female 11 April 2008
11305 Female 10 August 1968
43393 Female 23 August 2007
43392 Female 18 May 2004
47207 Male 23 January 2011
34644 Male December 1989*
44100 Female 17 June 2011
45114 Male 29 June 2008
34858 Male 9 January 1992
44101 Male 23 May 2011
44051 Female 1 March 2007
44085 Male 30 March 2007
43375 Male 1 May 2006
43377 Male 2006**

43372 Male 31 August 2005
43373 Female 9 September 2005
3523 Female 11 September 1979
652 Male 25 April 1978
45117 Male 17 February 2009
45119 Female 3 February 2008
21866 Male 20 January 1985
4158 Female 27 February 1980
4159 Female 26 February 1986
26464 Male 12 February 1983
26459 Male 9 February 1985
26461 Male 27 January 1985
18790 Male 25 February 1981
21989 Female 3 February 1985
3790 Male 23 February 1984
3792 Female 23 February 1984
38906 Female 22 March 1996
44179 Female 23 November 2005
47914 Male 28 December 2005
45141 Male 21 January 2007
47899 Male 8 November 2011
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Skeleton only
Skin and skeleton
Skin and skeleton

Skin and skeleton

Skin and skeleton

Skeleton only
Skin and skeleton

Skin and skeleton

Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton

Skeleton only

Skeleton only

Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton
Skeleton only

Skin and skeleton
Skin and skeleton

Skin and skeleton

Distrito Federal: Ciudad Universitaria, UNAM, Delegacién Coyoacan, 2240 m.
Distrito Federal: Ciudad Universitaria, UNAM, Delegacién Coyoacéan, 2240 m.
Distrito Federal: Ciudad Universitaria, Delegaciéon Coyoacan.

Distrito Federal: Jardin Boténico Exterior, Instituto de Biologia, Ciudad Universitaria, UNAM. Delegacion Coyoacan,
2260 m.

Distrito Federal: Jardin Boténico Exterior, Instituto de Biologia, Ciudad Universitaria, UNAM. Delegacion Coyoacan,
2260 m.

Distrito Federal: Reserva Ecoldgica del Pedregal, Jardin Boténico, Delegacién Coyoacan, 2326 m.
Distrito Federal: Reserva del Pedregal de San Angel. UNAM. Coyoacan, 2250 m.

Distrito Federal: Jardin Boténico Exterior, Instituto de Biologia, Ciudad Universitaria, UNAM. Delegacién Coyoacan,
2260 m.

Distrito Federal: Espacio Escultérico, Reserva del Pedregal de San Angel, Ciudad Universitaria, Coyoacan, 2215 m.
Distrito Federal: Cto. Exterior, Ciudad Universitaria, Delegacién Coyoacan.

Distrito Federal: Calle Corregidora 536, Col. Ampliacién Miguel Hidalgo, Delegacion Tlalpan.

Distrito Federal: Reserva Ecolégica del Pedregal de San Angel de Ciudad Universitaria, Delegacién Coyoacan, 2250 m.

Distrito Federal: Reserva Ecolégica del Pedregal de San Angel de Ciudad Universitaria, Delegacién Coyoacan, 2250 m.

Distrito Federal: Reserva Ecolégica del Pedregal de San Angel de Ciudad Universitaria, Delegacién Coyoacan, 2250 m.
Distrito Federal: Reserva Ecolégica del Pedregal de San Angel de Ciudad Universitaria, Delegacién Coyoacan, 2250 m.
Distrito Federal: Reserva Ecolégica del Pedregal de San Angel de Ciudad Universitaria, Delegacién Coyoacan, 2250 m.
Distrito Federal: Reserva Ecolégica del Pedregal de San Angel de Ciudad Universitaria, Delegacién Coyoacan, 2250 m.
Guerrero: Viveros El Huayacdn, La Poza, Municipio Acapulco.

Guerrero: Viveros El Huayacan, La Poza, Municipio Acapulco.

Guerrero: Hotel y Villas “Las Flores’, 2.6 km SW Yetla, Municipio Coyuca de Benitez, 10 m.

México: Campamento Ecoturistico “El Vivero’, 6.6 km SE Amecameca, Municipio Amecameca, 2849 m.

Guanajuato: Sta. Catarina, Municipio Catarina, 1700 m.

Guanajuato: 18 km WSW Dolores Hidalgo, Municipio Dolores Hidalgo, 2275 m.

Guanajuato: 8 km S San Miguel de Allende, Municipio San Miguel de Allende, 1920 m.

Morelos: Campo caiiero, Tlaltizapan.

Morelos: 2 km SW Palpan, Municipio Miacatlan.

Morelos: 3 km SW Palpan, Municipio Miacatlan.

Guerrero: Puerto Marqués, Municipio Acapulco.

San Luis Potosi: Racho Estribo, 10 km S Naranjo, Municipio Cuidad de Maiz.

Puebla: Rancho La Carolina, Ayotoxco, Municipio Hueytamalco.

Puebla: Rancho La Carolina, Ayotoxco, Municipio Hueytamalco.

Oaxaca: 3 km W Sta. Maria del Mar, Municipio Juchitan.

Oaxaca: San Pedro Mixtepec, 18 km N Puerto Escondido, Municipio San Pedro Mixtepec, 222 m.

Oaxaca: Compania Minera Cuzcatlan, 2.4 km SW San José del Progreso, Municipio San José del Progreso, 1590 m.
Oaxaca: Barranca Amarilla, 1.05 km S, 3.75 km W Cosoltepec, Municipio Cosoltepec, 1650 m.

Oaxaca: Compania Minera Cuzcatlan, 2.13 km NW San José del Progreso, Municipio San José del Progreso, 1557 m.



Apendix 1. Continuation

47900 Male
47902 Male
45122 Male
45123 Male
45124 Male
45125 Female
45126 Female
45127 Male
40769 Male
Didelphis marsupialis
7562 Female
Philander opossum
3797 Female
Chironectes minimus
6960 Female

8 November 2011
25 October 2011
10 January 2008

28 October 2008

28 October 2008
28 October 2008
28 October 2008
28 October 2008

10 April 1999

25 May 1963

29 February 1981

17 December 1962

Metachirus nudicaudatus

34759 Female
Caluromys derbianus
46855 Female
Marmosa mexicana
29410 Female
Tlacuatzin canescens

46539 Female

1990%*

28 August 2012

23 March 1990

9 April 2013

Skin and skeleton
Skin and skeleton
Skin and skeleton

Skin and skeleton

Skin and skeleton
Skin and skeleton
Skin and skeleton
Skin and skeleton

Skin and skeleton

Skin and skeleton

Skin and skeleton

Skin and skeleton

Skin and skeleton

Skin and skeleton

Skin and skeleton

Skin and skeleton

Cervantes and Oviedo-Martinez

Oaxaca: Compania Minera Cuzcatlan, 2.13 km NW San José del Progreso, Municipio San José del Progreso, 1557 m.

Oaxaca: Compariia Minera Cuzcatlan, 1.88 km NW San José del Progreso, Municipio San José del Progreso, 1559 m.

Sinaloa: Rancho “La Papalota” 3.1 km N Teacapan, Municipio Escuinapa de Hidalgo, 5 m.

Veracruz: Pantedn Municipal de Tlacotalpan, Municipio Tlacotalpan, 3 m.

Veracruz: Pantedn Municipal de Tlacotalpan, Municipio Tlacotalpan, 3 m.

Veracruz: Pantedn Municipal de Tlacotalpan, Municipio Tlacotalpan, 3 m.

Veracruz: Pantedn Municipal de Tlacotalpan, Municipio Tlacotalpan, 3 m.

Veracruz: Pantedn Municipal de Tlacotalpan, Municipio Tlacotalpan, 3 m

Tlaxcala: San Luis 6.1 km NNE Atlangatepec, Municipio Atlangatepec, 25

Tabasco: Teapa.

Veracruz: Las Cabanas, Municipio Zontecomapan.

Tabasco: Rio Puyacatengo, 15 km E Municipio Teapa.

Chiapas: Estacion de Biologia Chajul, Reserva Montes Azules, Municipio

Veracruz: Parque Ecoldgico Jaguaroundi, T km WSW La Cangrejera, Mun

20 m.

Ocosingo.

icipio Coatzacoalcos, 8 m.

Oaxaca: 11 km SW La Esperanza, camino nuevo a San Isidro Municipio Santiago, 2000 m.

Colima: La Encampanada, 6 km E Pueblo Juarez, Municipio Coquimatlan.
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