


























ACTA ZOOL. MEX. (n6). 26, 1988. 

Figura 5. 
Variation of dorsal head scales in Porthidium barbouri; all 

from Guerrero, México. A. MVZ 45253, adult male, "near Chilpancingo". B. UTA R-4450, 
adult male, 0.8 km N Puerto del Gallo. C. MCZ 43283, adult male, Omilteme. D. TCWC 
9455, adult female, 3.2 km W Omilteme. 
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Tooth Numbers.- Three specimens of P. bar
bouri each have 3 palatine and 10 dentary teeth; pterygoid teeth vary from 
10t012. 

Color and Pattern.- The patterri and color of P. 
barbouri were reported from alcoholic specimens by Dunn (1919) and 
Shreve (1938). The type of P. barbouriwas described as dull olive with no 
mention of a dorsal pattern (Dunn 1919). Shreve (1938) described 
Agkistrodon browni ( = P. barboun) as having a brownish ground color 
with a dorsal pattern of pale-edged chevrons. The only report of live 
specimens is that of Davis and Dixon (1959) where two adult specimens 
were described as "deep brown with darker brown crossbands." Although 
variations occur in the pattern of P. barbouri, a re-examination of the type 
and paratype of A. browni, as well as the Davis and Dixon specimens does 
not verify the descriptions given by previous authors. Because life colors 
disappear quickly in preservative and the brief descriptions of pattern 
provided heretofore are inaccurate, notes on individuals of this rare 
snake, taken from life, are provided below. References to particular colors 
are those taken from the color plates of Maerz and Paul (1950). 

An adult male (UTA R-15558; Fig. 6) collected 
2.5 km SW Omilteme: ground color pewter (pI. 48, L-3); dark brown, ill
defined dorsal zig-zag stripe narrowly bordered with black; 27/26 dark 
brown lateral body blotches, rounded above and extending to ventrals; 
first lateral body blotch extending posteriorly from back of head for 10 
scale lengths along the si de of body; 3/2 pale, staggered, vertical bars on 
tail extending to dorsal midline; venter mahogany with black stippling be
coming more intense posteriorly; dark brown postocular stripe; area 
below postocular stripe, including supralabials, pinkish with fine brown 
stippling; small brown subocular spot; infralabials dark brown with 4/5 
vertical pale markings in centers of infralabials. 

An adult female (UTA R-6231), collected 2.0 km 
NW Omilteme: similar to the male described above in pattern and colora
tion except for the following: 28/28 dark brown lateral body blotches, first 
extending 12/17 scale lengths posteriorly; venter pink with 4/4 pale, stag
gered, vertical bars extending to dorsal midline; supralabials pinkish 
beige: 6/6 pale vertical markings on infralabials; iris brownish yellow with 
fine black stippling. 

An adult mal e (UTA R-4450), collected 0.8 km N 
Puerto del Gallo: ground color copper brown (pI. 6, 11-C); dark Indian red 
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Figure 6. 
Adult mala Porthidium barbouri, 512 mm totallength (UTA 

R·15558), collacted 2.5 kilometers southwest of Omilteme, Guerrero, México, 2,490 m. 
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Campbell, J.A. Porthidium barbouri 

(pI. 6, 12-L) dorsal blotches, sometimes fu sed to form a zig-zag pattern, 
narrowly edged with black; anterior lateral body blotches, and postocular 
stripe same color as dorsal blotches; posteriorly, lateral blotches be
coming almost indistinguishable from ground color; medial, elongate 
nape blotch with blotches on either side, extending from parietal region to 
back of head; venter bright pinkish salmon, progressively more darkly 
stippled with black posteriorly; 6/5 pale tail bars; 5/5 pale infralabial 
markings. 

Juvenile P. barbouricolor and pattern differ from 
those of the adults and are described here for the first time. Six young 
(UTA R-6181-6183 and 6237-6239) born in captivity to a female fron near 
Omilteme (UTA R-6231) permit the following observations of juvenile 
color and pattern (Fig. 7): pattern much more distinct than that of adult; 
dorsal ground color brownish green (PI. 15, 9-L); dorsal pattern consisting 
of dark brown blotches, almost all of which are fu sed to form a zig zag pat
tern; postocular stripe and lateral body blotches dark brownish gray, al
most black; lateral body blotches separated from each other by pinkish 
yellow, separated from ventrals by pinkish edging on ventrals (not present 
posteriorly in several specimens); postocular stripe narrowly pale-border
ed below; top of head and paired nape blotches dark brown; infralabials 
and guiar region dark gray except for 4-6 prominent pink vertical markings 
centrally located on posteriormost infralabials; venter dark gray except far 
pinkish edging on most ventrals (more evident anteriorly); proximal 
portion of tail with 3-6 pinkish yellow vertical bars extending to dorsal 
midline; distal half of tail chartreuse; iris color of bronze. 

FOOO ANO FEEOING BEHAVIOR 

Food records were obtained for six adult speci
mens of P. barbouri(body lengths from 315 to 448 mm). Fourthese speci
mens were collected in Mayar June, one was collected in late September, 
and no date is available for one specimen. Three of these specimens, all 
from the vicinity of Omilteme (MCZ 426578, 43283; TCWC 9455), can
tained rodent hair, and another (UTA R-15558) disgorded an adult Barisia 
gadovii (UTA R-2843) upon capture. The lizard had been swallowed 
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head first. The scat of a specimen captured near Puerto del Gallo (UTA 
R-4450) contained scales clearly belonging to B. gadovii. The stomach of 
a specimen from Asoleadero, about 20 km WNW of Omilteme, contained 
a small unidentified mouse that had been swallowed head first. 

Field observations indicate P. barbouri is diurn
al. Two specimens, of P. barbourifrom near Omilteme were found coiled 
in leaf litter during the late morning hours in areas where small patches of 
sunlight penetrated the dense cloud forest. Barisia were often seen 
basking in these same situations. Owing to their great abundance and 
availability, Barisia gadovii probably constitute an important portion of the 
diet of P. barbouri. The Puerto del Gallo specimen (UTA R-4450) was 
taken coiled in the sun at 1600 hrs next to a large log, underneath of which 
two Barisia were found. In May 1975, a specimen was seen near Omil
teme at about 10:30 a.m. The snake was basking about a meter from the 
ground on an old pine stump. Another P. barbouriwas observed 21 June 
1976 at 11 :00 a.m. at a locality 6.5 km W Omilteme for over five minutes. 
The snake was actively foraging in leaf litter around the edge of an open, 
marshy are where water seeped from the side of a hill. The snake was ob
served to move slowly around the edge, venturing several times out of the 
leaf litter into the short grass. Twice the snake closely approached an 
adult Barisia, five or six of which were basking in the leaves, but in each 
instance the lizard escaped. Each time a lizard scurried away, the snake 
raised its head slightly from the ground with its neck flexed in a sigmoid 
curve and became motionless except for rapid tongue flicks. After 15-20 
seconds, the snake resumed its search 

Nothing is known concerning the feeding habits 
of young P. barbouri;they may also prey heavily on Barisia, particularly ju
veniles. The population density of this lizard reaches its maximum peak in 
the Sierra Madre del Sur of Guerrero during mid to late May, coincident 
with the first heavy rains in the area. In a series of 24 females taken from 
15 to 27 May in 1974 and 1975, six still retained two to nine (x = 6 almost) 
fully developed young. Eleven females taken during this period measured 
30 to 37 mm (x = 33.4 mm). Davis and Dixon (1961) reported five females 
from Guerrero collected in June, none of which had ova larger than one 
millimeter in diameter. Their data are consistent with that from specimens 
I have taken in June and July at Omilteme. Norops liogasterand N. omilte
manus are frequently encountered in the cloud forest near or on the 
ground and are likely to be common prey for young P. barbouri. 
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A litter of six P. barbouri born in the laboratory 
were never induced to feed although they were offered a variety of food 
items, inciuding crickets and lizards of the genus Norops. 

REPRODUCTION 

Data for a captive breeding of a pair of P. bar
bouri that I collected near Omilteme was presented by Murphy and Mit
chell (1984). The female gave birth to 6 young (UTA R-6181-83, 6237-39) 
on 20 November 1976 after a gestation period of at least six months. 
These young ranged from 132-138 mm (x = 134.3 mm) in body length, 
from 152-158 mm (x = 154.0 mm) in totallength, from 19-21 mm (x = 19.6 
mm) in taillength, and from 3.50-4.05 9 (x= 3.70 g) in weight. Thetail com
prised from 12.3 to 13.7% (x = 12.8%) of the totallength. 

A female P. barbouri (TCWC 9455) collected 
3.2 km W Omilteme in June 1953 had a body length of 430 mm and con
tained enlarged, maturing ovarian follicles. The ova appeared to be of 
three distinct size classes: three measuring from 10.3 to 11 .5 mm in length 
(x = 10.9 mm) and 6.0 to 6.3 mm in diameter (x = 6.2 mm); four measuring 
from 4.6 to 8.5 mm in length (x = 6.8 mm) and 3.2 to 4.1 mm in diameter 
(x = 3.8 mm); and about six small ova less than 2.0 mm in length. The 
larger size class may have represented maturing follicles for the proxi
mate reproductive cycle. Juvenile specimens collected on 6 August (KU 
182762) and 29 December 1971 (CAS 134466) were 225 and 202 mm in 
total length, respectively. The umbilical scar is ciearly evident and these 
snakes almost certainly are not more than a few months of age. These 
fragmentary data suggest that P. barbouri gives birth during the middle to 
late rainy season, after the reproductive season of such reptile species as 
Barisisa gadovii. 

RELATIONSHIPS OF Porthidium barbouri 

Composition and distribution of Porthidium god
mani group.- The terrestrial genus Porthidium is composed of 14 species 
(Campbell and Lamar 1989) and includes several distinct lineages, (a) the 
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lowland hognosed pitviper group (7 spp.), (b) the stout-bodied jumping pit
vipe, P. nummifer, and its allies (3 spp.), (c) P. melanurum, and (d) the 
montane pitvipers. Porthidium barbouri is a member of the montane pitvi
per group, which consists of two other species of Middle American pitvi
pers (P. godmani and P. tzotzilorum). Porthidium barbouriis the northern
most representative of this group (hereafter referred to as the P. godmani 
group). 

Each of the first three of these lineages is char
acterized by several derived characters that establish the monophyly of 
these groups. However, many of the features shared by members of the 
P. godmani group may be primitive and therefore are of no use in identify
ing these species as a monophyletic evolutionary lineage. Several of the 
features suggested to unite the P. godmani group are the presence of 
small paired apical scale pits (reportedly absent in hognosed pitvipers), 
the hyoid skeleton with relatively long branchials (second ceratobran
chials according to sorne authors), and the basal portion of the pterygoid 
as long or longer than the ectopterygoid (Burger, 1971). Ofthese features, 
the first two are possibly plesiomorphic, but the latter is probably derived. I 
currently am inclined to recognize the P. godmani group as a monophyl
etic lineage, albeit somewhat tenuously. 

The most widespread species within the P. god
mani group is P. godmani whose distribution extends across the Nuclear 
Central American highlands from southeastern Oaxaca to northern Nica
ragua. A major hiatus in its range occurs in the Nicaraguan lowlands, but 
the species in present in Isthmian Central America from the western por
tion of the Cordillera Central in northcentral Costa Rica to the south
western portio n of the Cordillera de Talamanca in northwestern Chiriquí 
Province in Panamá. This species inhabits pine-oak and cloud forest at 
elevations of 1,420-3,200 m. 

A third species, P. tzotzilorum, occurs on the 
Mesa Central of Chiapas and may be sympatric there with P. godmani 
(Campbell 1985). This species is known from the San Cristóbal de Las 
Casas region across the Mesa to a little east of Teopisca. It has been col
lected in humid pine-oak forest and almost pure stands of pine at eleva
tions of 2,200-2,750 m. 

Outgroup comparisons.- For outgroup compari
son I have examined members of the predominant/y Central American 
"hognosed" pitviper group that contains P. nasutum, members of the 
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group that contains Bothrops asper, and members of the arboreal genus 
Bothriechis. 

Character analysis.- The number and arrange
ment of the scales covering the top of the head is extremely variable 
among New World pitvipers. Most specimens of P. barbouri have dis
tinctly enlarged, flatlened scales arranged in a pattern resembling the 
typical colubrid conditions. However, the condition found in P. barbourídif
fers from that of most colubrids, Agkístrodon, and Sistrurus in having an 
extra pair of scales, the canthals, and in that the parietals, if enlarged, are 
usually separated from each other by small scales (Fig. 5). Porthidíum 
godmaní and P. tzotzílorum usually have enlarged scales in the frontal 
and parietal regions, but these enlarged scales tend to be bordered by 
small keeled scales and the scales of the crown are more fragmented 
overall than in P. barbourí. 

There are most frequently eight supralabials in 
P. barbourí whereas there are nine in P. godmaní and P. tzotzilorum. Be
cause a low number of supralabials characterizes snakes of the genus 
Agkistrodon and most members of the Bothrops asper group, I consider 
the higher number derived. The number of scale rows at midbody is gen
erally 21 in P. godmani and P. tzotzilorum and 17 in P. barbouri. Whereas 
a number of Neotropical pitvipers have 21 midbody scale rows, 17 as a 
modal number is apparently unique to P. barbouri and seems to be deriv
ed. AII species in the P. godmaní group have relatively few ventrals and 
subcaudals. Only a few other stout-bodied species of Porthidíum possess 
a comparable number of ventrals and subcaudals including some mem
bers of the P. nasutum and P. nummífergroups (the latter appears to be 
closely related to the P. godmaní group). Several interesting trends relat
ing to the number of ventrals and subcaudals in males and females of the 
various species in the P. godmani group are apparent. Most species of 
snakes are sexually dimorphic with regard to the number of ventrals and 
subcaudals, with females possessing more ventrals and fewer sub
caudals than males. However, no such sexual dimorphism is present in P. 
godmani with respect to the number of ventral s, or in P. barbourí and P. 
tzotzilorum with regard to the number of subcaudals; I regard the absence 
of sexual dimorphism as derived and possibly related to the somewhat 
dwarfed condition of this highland-adapted group of snakes. The mean 
number of ventrals is significantly less in P. tzotzilorum than in the other 
two species, and is lower than any species of Neotropical pitviper except 
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for P. nummifer and P. o/mec. The number of teeth borne by the palatine, 
pterygoid, and dentary in members of the P. godmani group is comparable 
to P. nummifer, members of the P. nasutum froup, and some species of 
Bothriechis; Porthidium me/anurum and Ophryacus undu/atus tend to 
have fewer, and the large terrestrial species of Bothrops tend to have 
more. The relatively low number of teeth in P. barbouri and P. tzotzi/orum 
seems to be plesiomorphic. 

Regression equations that express the relation
ships between the head and body lengths of members in the P. godmani 
group are presented in Table 1. Porthidium tzotzi/orum possesses a rela
tively long head and that of P. barbouri is short. Differences of the head to 
body length relationship among these three species are highly significant. 
Plotting values for individual specimens of other species reveals that the 
heads of P. godmaniand P. tzotzilorumare relatively large tor Neotropical 
pitvipers; I consider this a derived character. 

Re/ationships.- The P. godmani group represents an endemic Middle 
American element. The closest relationships of the group are probably to 
be found in other Central American pitvipers such as the P. nasutum 
group. The monophyletic lineage considered herein as Bothriechis may 
be the sister-group to Porthidium. Within the P. godmani group there is 
ample evidence that the Mexican isolate P. barbouri is the sister-species 
to the widespread P. godmani and P. tzotzilorum, which is isolated on the 
Chiapan Plateau. The latter two species share a greater number of head 
plates, supralabials, and teeth; further, they both have relatively long 
heads. A hypothesis of the relationships of the P. godmani group is pre
sented in Fig. 8. 

DISCUSSION 

Based on their similar morphology, Porthidium 
barbouri, P. godmani, and P. tzotzi/orum appear to be close allies, alt
hough their monophyly is yet to be clearly demonstrated (CampbeIl1985, 
Campbell and Lamar, 1989), and perhaps were derived from a common 
ancestor that was once more sidely distributed in the lowlands of Middle 
America. Assuming they comprise a distinct lineage, their ancestor may 
have already begun to invade the unplands when populations ancestral to 
the three species became isolated from each other by physical or ecologi-
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Table 1 
Comparison 01 certain leatures in species lo the Porthi-

dium godmani group. See text lar details. The range 01 means lar P. godmani is based on 
eleven samples taken Irom populations throughout its range. *indicates mode. 

Characters P. barbouri P.godmani P. tzotzilorum 

1. Head scales between supraoculars 1-4(1') 3-7(5') 3-5(3') 

2. Supralabials 7-10(8-9') 7-13(9') 9-11(9') 

3. Dorsal scale rows 21-17-15' 23-21-17' 23-21-17' 

4. Ventrals (males) 130-138(134.2) 130-148(136-144) 120-135)126.9) 
(Iemales) 129-145(138.7) 130-148(136-146) 125-134(129.2) 

5. Sexual dimorphism (jemales with 
signijicantly greater number 01 
ventrals) Presenl Absent Presenl 

6. Subcaudals (males) 27-31(29.8) 26-36(28-35) 27-31 (29.2) 
(jemales) 26-30(28.4) 23-34(25-32) 26-32(28.3) 

7. Sexual dimorphism (maleswith 
signilicantly greater 
number 01 subcaudals) Absent Present Absent 

8. Teeth (palaline) 3 4-5 4 
(pterygoid) 9-12 14-18 11-13 
(dentary) 8-10 13-16 13-14 

9. Relationship between head (H) 
and body length (L) H ~ 0.0425L + 6.2007 H ~ 0.0498L + 5.9648 H~0.0444L +8.7576 
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A hypothesis 01 Ihe relationships 01 Ihe POl1hidium god
maní group, Numbers reler lo characlers given in Table 1. See lex! lor discussion. 
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cal barriers in the Isthmus of Tehuantepec region during the Miocene or 
early Pliocene. Porthidium godmani probably evolved in the Nuclear Cen
tral American highlands (Savage 1966) as ancestral populations, uplifted 
by orogenic events in the late Miocene-early Pliocene (Stuart 1950, 
1951), gradually adapted to the prevailing cool environments of the higher 
elevations. It seems unlikely that P. godmani or P. tzotzilorum could have 
evolved in the warm and only moderately elevated unplands present prior 
to that time. The Pliocene orogeny provided the requisite environmental 
conditions for differentiation of a highland species from a lowland ancestor 
(Stuart 1951). The presence of Miocene sediments foud at 2,286 m eleva
tion on the Meseta Central de Chiapas give some indication of the amount 
of uplift starting in Pliocene time (Schuchert 1935). 

Porthidium barbouriprobably evolved in the Sie
rra Madre del Sur west of the Isthmus. Depression of temperatures during 
glacial maxima allowed the development of wide-spread coniferous for
ests and distributions of many highlands species were maximized at this 
time. A gradual increase in temperatures and the development of more 
mesic conditions in recent times, particularly along the Pacific coast, has 
eliminated these forests over much of their former areas. Porthidium bar
bouri, p. godmani, and P. tzotzilorum occur only in cloud forests or 
pine-oak forests and, even though the range of P. godmaniis rather exten
sive, they are best considered isolated relicts. 

The employment of the low ridge that forms the 
Continental Divide across the Isthmus of Tehuantepec as a dispersal rou
te by montane species of amphibians during the Pleistocene has been 
suggested by Duellman (1960). No continuous corridor of montane forest 
(pine, pine-oak, cloud, or fir) at present connects the two highland masses 
on either side of the Isthmus. A few species show little or no differentiation 
on either side of the Isthmus, while other species having affinities with one 
another such as P. barbouri, P. tzotzilorum, and P. godmani strongly sug
gest a longer isolation as inferred from their level of divergence. Stuart 
(1954) suggested that populations of the genera Hyla and Cnemidopho
rus were isolated by barriers in the Isthmus region in the Pliocene and 
have since differentiated into distinct species. Conversely, the similarity of 
the populations of P. godmani in the two widely separated Central Ameri
can highland blocks suggests a comparatively recent isolation. 

Certainly, for the most part, the herpetological 
assemblages of the highlands of Nuclear and Isthmian Central America 
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are distinctive from one another. The similarity of these highland faunas is 
slight apparently owing to the unique geological history of each of the 
areas of because of the absence of dispersal routes adequate for most 
species. The few species of snakes common to both highlands tend to 
show considerable vagility. Scott (1969) recorded only three snakes, P. 
godmani, Bothriechis nigroviridis, and Rhadinaea godmani, as being 
common to the herpetofauna of both highland areas. Highland popula
tions of Bothriechis from Nuclear Central America previously considered 
to be B. nigroviridis were subsequently shown to be specifically distinctive 
from that species (Campbell and Lamar 1989). 

To what levels various vegetational zones were 
lowered by Pleistocene climatic events remains obscure. Disparate spec
ulations have been set forth concerning temperature depression during 
the Pleistocene, but probably a maximum temperature reduction from 
mean annual temperature of no more than 6°C (Savage 1966) to 8°C 
(Flint 1947) occurred in Central America. The spread 01 highland species 
onto the southern highland block may have occurred in early Pleistocene 
prior to the development 01 xeric conditions that characterize the Pacific 
coast 01 much of México and Central América to northwestern Costa Rica. 
Moisture would appear to be a limiting factor, particularly in the oviparous 
Rhadinaea godmani in which the eggs would be susceptible to desicca
tion. That P. godmani reaches ils lowest vertical distribution in the most 
mesic portions 01 ils range and that P. barbouri appears to be wholly res
tricted to the most mesic 10rests 01 Guerrero, strongly suggests that these 
specíes reached their most extensive distributions when mesic conditions 
prevailed. Nevertheless, the manner in which P. godmanireached Costa 
Rica has been termed one of the mysteries of that country' s herpetogeo
graphy (Scott 1969). 

The present-day restrictions of P. barbouri to a 
small portion of the Sierra Madre del Sur in Guerrero is not readily explain
able, although the area has a high degree of endemism and harbors its 
distinctive group 01 organism owing to its unique paleohistorícal events 
and/or ecological conditions. On the other hand, the distribution 01 most 
Mexican species of reptiles and amphibians Is so imperfectly known that It 
would not be astonishing to discover P. barbouri in the highlands 01 Oaxa
ca. It is perhaps notable that every species 01 crotaline found in the high
lands of Guerrero (Ophryacus undulatus, Crotalus intermedíus, and 
$ístrurus ravus) , exclusive of P. barbouri, also occurs in Oaxaca, indicat-
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ing that ancestral populations were contiguous. It is possible that subtle 
differences in habitat have eliminated P. barbourifrom areas of its former 
range to the east. Still, it is reasonable to speculate, especially in view of 
the recent discovery of such montane, moisture-Ioving species as 
Geophis omiltemanus near San Andrés Chicahuaxtla, Oaxaca (C. M. Bo
gert, pers.comm.), that local populations of P. barbourimay eventually be 
found on some of the high peaks in Oaxaca. 
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APPENDIXI 

Specimens of Porthidium barbouri examined in 
this study are listed below. Museum acronyms follow Leviton et al. (1985). 
Where appropriate, locality data have been converted to metric equiva
lent. 

MEXICO: Guerrero: Asoleadero, road to Cerro 
Teotepec from Milpillas (CAS 134466, 135274); "Chilpancingo", (FMNH 
38503-04); "near Chilpancingo", (MVZ 45253); 2.5 km SW Omilteme, 
2,490 m (UTA R-15558); Omilteme (MCZ 42678-holotype of Agkistrodon 
browni, MCZ 43283); 3.2 km W Omilteme, 2,377 m (TCWC 9455); 4.0 km 
SW Omilteme, 2,591 m (TCWC 10803); 2.0 km NW Omilteme, 2,500 m 
(UTA R-6231); 9.4 km NE Puerto del Gallo, 3,296 m (KU 182762); 0.8 km 
N Puerto del Gallo, 2,896 m (UTA R-4450); Sierra del Burro (MCZ 42679-
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paratype of Agkistrodon browni); offspring of mating betwéen UTA R-
6231 and 15558 (UTA R-6181-83, 6237-39). 

APPENDIXII 

Selected leatures lar specimens 01 Porthidium barbouri. 
Diagonal slashes separate rightlleft sides, respectively. Numbers in column under Frontal 
represent the least number 01 scales between supraoculars. 

Labials Length 
Mus. No. Sex Preloveals Supra· Infra- Frontal Ventrals Subeaudal, Oorsals Body Tolal 

GAS 134466 M 2/1 8/8 9/9 137 30 21-19·15 179 202 

GAS 135274 M 2/2 8/8 8/8 138 29 19-17-15 315 355 

FMNH38503 M O/O 8/8 9/9 130 30 21-19-15 370 425 

FMNH38504 M O/O 717 9/9 133 27 21-19-15 339 384 

MGZ42678 M O/O 8/8 9/9 130 31 21-17-15 390 444 

MGZ43283 M 4/4 8/9 8/9 3 138 31 21-17-15 340 388 

MVZ45253 M O/O 7/8 9/9 134 29 21-17-15 370 420 

UTAR-4450 M 2/2 8/8 lO/lO 138 30 20-19-15 380 431 

UTAR-6182 M 3/2 9/10 10/11 5 132 30 21-19-15 132 153 

UTAR-6183 M 3/2 9/9 9/10 5 130 30 23-21-15 133 153 

UTAR-15558 M 4/2 8/8 10/9 3 136 31 19-17-15 448 512 

KU 182762 F 3/3 9/8 10/9 129 26 21-19-15 205 225 

MGZ42679 F O/O 8/8 9/9 139 26 21-17-15 320 356 

TGWG9455 F 7/5 9/B 10/9 4 145 29 21-17-15 430 484 

TGWG10B03 F 3/2 9/9 lO/lO 5 142 30 21-17-15 351 394 

UTAR-6231 F 4/4 9/8 9/10 4 141 29 19-17-15 381 430 

UTAR-6181 F 1/1 9/9 9/9 3 143 30 21-17-15 133 152 

UTAR-6237 F 2/1 9/9 lO/lO 2 137 30 19-17-15 138 158 

UTAR-6238 F 1/2 9/9 lO/lO 2 137 29 21-17-15 135 154 

UTAR-6239 F 2/1 8/9 lO/lO 4 135 27 21-19-14 135 154 

29 



LlTERATURE CITED 

Bailey, J.R. 1940. The Mexican snakes olthe genus Rhadinaea. Occas. Papo Mus. Zool. 
Univ. Michigan412:1-29. 

Burger, W.L. 1950. A preliminary study 01 the subspecies 01 the Jumping Viper, Bothrops 
nummifer. Bull. Chicago Acad. Sci. 9(3):59-67. 

Burge .. , W.L. 1971. Genera 01 pitvipers. Ph. D. Dlssertation. Univ. 01 Kansas. 186 pp. 
University Microlilms, Ann Arbor, Michigan (Diss. Abstr. 72-11,734). 

Campbell, J.A. 1976. A new terrestrial pitviper 01 the genus Bothrops (Reptilia, Serpen
tes, Crotalidae) lrom western Mexico. J. Herpetol. 10(3):151-160. 

Campbell, J.A. 1985. A new species 01 highland pitviper 01 the genus Bothrops Irom 
southern Mexico. J. Herpetol. 19(1 ):48-54. 

Campbell, J.A. and B.L. Armstrong. 1979. Geographic variation in the Mexican 
pygmy rattlesnake, Sistrurus ravus, with the description 01 a new subspecies. Herpeto
logica 35:304-317. 

Campbell, J.A. and W.W. Lamar. 1989. The venomous reptiles of Latin America. Cor
nell University Press, Ithaca. In press. 

Davis, W.B. and J.R. Dixon. 1959. Snakes 01 the Chilpancingo region, Mexico. Proc. 
Biol. Soco Washington 72 :79-92. 

Davis, W. B. and J.R. Dixon. 1961, Reptiles (exclusive 01 snakes) 01 the Chilpancingo 
region, Mexico. Proc. Biol. Soco Washington 74:37-56. 

Duellman, W.E. 1960. A distributional studyofthe amphibians 01 the Isthmus ofTehuan
tepec, Mexico. Univ. KansasPubl. Mus. Nat. Hist.13:19-72. 

Dunn, E.R. 1919. Two new crotaline snakes lrom western Mexico. Proc. Biol. Soco 
Washington 32:213-216. 

Flint, R.F. 1947. Glacial geology and the Pleistocene epoch. John Wiley and Sons, New 
York. 589 pp. 

Goldman, E.A. 1951. Blological investigations in Mexico. Smithsonian Misc. Col/. 115:1-
476. 

30 



Campbell, J.A. Porthidium barbouri 

Hall, C.W. 1951. Notes on a small herpetological collection lrom Guerrero. Univ. Kansas 
Sci. Bull. 34:201·212. 

Klauber, L.M. 1938. A statistical study 01 the rattlesnakes. V. Head dimensions. Occas. 
Papo San Diego Soco Nat. Hist. 4:1-53. 

Leviton, A.E., R.H. Gibbs, Jr., E. Heal, and C.E. Dawson. 1985. Standards in her
petology and ichthyology: Part I Standard symbolic codes lor institutional resource collec
tions in herpetology and ichthyology. Copeia 1985:802-832. 

Maearz, A.J. and M.R. Paul. 1950. A dictionary of color. Second edition. McGraw-Hill, 
New York. 208 pp. 

Murphy, J.B. and L.A. Mitchell. 1984. Miscellaneous notes on the reproductive bio
logy 01 reptiles. 6. Thirteen varieties 01 the genus Bothrops (Serpentes, Crotalidae). Acta 
Zool. Path. Ant. 78:199-214. 

Myers, C.W. 1974. The systematics 01 Rhadinaea (Colubridae), a genus 01 New World 
snakes. Bull. Am. Mus. Nat. Hist. 153:1-262. 

Page, J.L. 1930. Climate 01 Mexico. Monthly Weather Rev. Suppl. 33:1-30. 

Savage, J.M. 1966. The origins and history 01 the Central American herpetolauna. Co
peia 1966:719-766. 

Schuchert, C. 1935. Historical geology of the Antillean-Caribbean region. John Wiley 
and Sons, New York. 811 pp. 

Scott, N.J., Jr. 1969. A zoogeographic analysis 01 the snakes 01 Costa Rica. Ph. D. Dis
sertation. Univ. So. Calilornia. 390 pp. Univ. Microlilms, Ann Arbor, Michigan (Diss. Abstr. 
69:17891 ). 

Shreve, B. 1938. A new Agkistrodon lrom Mexico. Copeia 1938:9. 

Smith, H.M. and E.H. Taylor. 1945. An annotated checklist and key to the snakes 01 
Mexico. Bull. U.S. Nat!. Mus. 187:1-239. 

Smith, H.M. and E.H. Taylor. 1950. An annotated checklist and key to the reptiles 01 
Mexico exclusive 01 the snakes. Bull. U.S. Natl. Mus. 199:1-253. 

Stuart, L.C. 1950. A geographic study 01 the herpetolauna 01 Alta Verapaz, Guatemala. 
Contrib. Lab. Verl. Biol. Univ. Michigan45:1-77. 

31 



Stuart. L.C. 1951. The herpetofauna 01 the Guatemala Plateau, with special reference to 
its distribution on the southeastern highlands. Con/rib. Lab. Verl. Biol. Univ. Miehígan 
49:1-71. 

Stuart. LC. 1954. Herpetofauna 01 the southeastern highlands of Guatemala. Con/ribo 
Lab. Verl. Biol. Univ. Miehígan68:1-65. 

Stuart. LC. 1966. The envíronment 01 the Central American cold-blooded vertebrate 
launa. Copeia 1966:684-699. 

Taylor, E.H. 1949. A preliminary account ofthe herpetology ofthe state 01 San Luis Poto
si, México. Univ. Kansas Sei. Bull. 33:169-215. 

32 


	26-campbell0001.png
	26-campbell0002.png
	26-campbell0003.png
	26-campbell0004.png
	26-campbell0005.png
	26-campbell0006.png
	26-campbell0007.png
	26-campbell0008.png
	26-campbell0009.png
	26-campbell0010.png
	26-campbell0011.png
	26-campbell0012.png
	26-campbell0013.png
	26-campbell0014.png
	26-campbell0015.png
	26-campbell0016.png
	26-campbell0017.png
	26-campbell0018.png
	26-campbell0019.png
	26-campbell0020.png
	26-campbell0021.png
	26-campbell0022.png
	26-campbell0023.png
	26-campbell0024.png
	26-campbell0025.png
	26-campbell0026.png
	26-campbell0027.png
	26-campbell0028.png
	26-campbell0029.png
	26-campbell0030.png
	26-campbell0031.png
	26-campbell0032.png

