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ABSTRACT.—The arboreal boa Corallus hortulanus has a wide geographic and ecological distribution on
the Neotropical mainland and several continental and oceanic islands. Through examination of over 600
specimens of C. hortulanus from throughout its range utilizing characters of scalation, size, color, and pattern,
coupled with analysis of mtDNA sequences from several critical areas, it was determined that C. hortulanus
is a complex of four species: Corallus hortulanus (Linnaeus) (the Guianas, throughout Amazonia, and into
southeastern Brazil), C. ruschenbergerii (Cope) (southern Costa Rica, Panama and associated islands, northern
Colombia, northern Venezuela including Isla Margarita, and Trinidad and Tobago), C. cooki Gray (St. Vincent),
and C. grenadensis (Barbour) (Grenada Bank).

RESUMEN.—La boa arboricola Corallus hortulanus tiene una amplia distribucién ecolégica y geogrifica en
dreas continentales neotropicales y en varias islas ocednicas o continentales. Mediante el estudio de mas de
600 ejemplares de C. hortulanus colectados a lo largo de su area de distribucién, y usando caracteres de
escamas, tamario, color, y patrén, ademas de andlisis de secuencias de mtDNA de varias dreas criticas, se
determiné que C. hortulanus es un complejo de cuatro especies: Corallus hortulanus (Linnaeus) (Guyanas, a
lo largo de Amazonia hasta el sur de Brasil), C. ruschenbergerii (Cope) (sur de Costa Rica, Panama e islas
asociadas, norte de Colombia, norte de Venezuela incluyendo Isla Margarita y Trinidad y Tobago), C. cooki

Gray (San Vicente), y C. grenadensis (Barbour) (banco de Grenada).

INTRODUCTION

Species in the boid genus Corallus are
conspicuous members of the Neotropical
snake fauna, and with the exception of the
rare and enigmatic C. cropanii, are easily
identified by their laterally compressed
bodies, chunky heads, slender necks, and
prominent labial pits. Four species are cur-
rently recognized: C. annulatus, C. caninus,
C. cropanii, and C. hortulanus. Formerly, the
taxon cropanii belonged to the monotypic
genus Xenoboa (see Kluge, 1991), and C. hor-
tulanus was until recently usually referred
to as C. enydris (see McDiarmid et al., 1996).
Members of the genus occur from northern
Central America to southeastern Brazil (just
south of the Tropic of Capricorn), and on
oceanic (St. Vincent, Grenada Bank) and
continental islands (off Panama, Venezuela,
and Brazil). Three of the four species occur
in northern South America.

Corallus hortulanus is the most wide-
spread member of the genus, and it has one
of the broadest ranges (geographically and

ecologically) of any Neotropical snake
(Henderson et al., 1995). It is a common
species in some lowland snake communi-
ties. Throughout much of its wide range the
species exhibits an amazing variety of dor-
sal colors and patterns, and this has led to
taxonomic confusion with new species be-
ing described solely on the basis of color or
pattern. Two subspecies are currently rec-
ognized: C. h. hortulanus occurs throughout
the Guianas, Amazonia, and into south-
eastern Brazil just south of the Tropic of
Capricorn; and C. h. cooki occurs in south-
ern Central America, northern Colombia
and Venezuela, Trinidad and Tobago, and
the southern Windward Islands (St. Vincent
and the Grenada Bank).

Here, based on examination of more than
600 specimens from throughout the range,
I present a new taxonomic arrangement for
the hortulanus complex. Not presented here
is a detailed analysis of geographic varia-
tion in color pattern. One of my primary
goals at the inception of this project was to
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attempt to determine if there was ecological
content in the seemingly bewildering vari-
ety of color pattern varieties. I have dem-
onstrated that on Grenada predominant
dorsal color is correlated with ecological
factors (Henderson, 1990, 1996), but even
there, where color and pattern variability
reach their apex, considerable refinement of
the data is possible. That aspect of the pro-
ject will be addressed in a future publica-
tion.

METHODS

Six hundred and thirty-eight specimens
of Corallus hortulanus (sensu stricto) from
throughout its range were examined, but
616 provided most of the data (some spec-
imens were severely damaged or had in-
complete locality data). Up to 30 characters
were recorded for each specimen, but nine
were the most informative regarding geo-
graphic variation. They are: size: (1) snout-
vent length (SVL); scale characters: (2) ven-
trals, (3) subcaudals, (4) infraloreals (Fig. 1),
(5) circumorbitals, (6) scales between supra-
oculars (Fig. 1), (7) maximum number of
dorsal scale rows; and color and pattern: (8)
dorsal ground color, (9) shape of primary
element in dorsal pattern (recorded at mid-
body).

Statistical procedures were done using
the Statistical Analysis System (SAS Insti-
tute, 1990), and a significance level of alpha
= 0.05 was used on all statistical tests. Tests
of geographic variation used analysis of
variance (ANOVA) with Tukey’s studen-
tized range test on all main effect means,
and principal component analysis (PCA).
ANOVA was used to determine if signifi-
cant sexual differences in meristic charac-
ters occurred.

For analysis of geographic variation, 33
Operational Taxonomic Units (OTUs) were
defined based primarily on political bound-
aries (Table 1); only Colombia, Venezuela,
Peru, and Brazil were subdivided into 2-5
additional units based on geographic fea-
tures. A second group of 13 OTUs based on
the morphoclimatic domains of Ab’Saber
(1977) was used for material from South
America, and provided an ecological per-
spective. Since Ab’Saber’s work did not in-
clude Central America, the West Indies, or
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Fic. 1. Schematic drawings illustrating scale
counts. A and B. Loreal region depicting fragmenta-
tion of scales in A (1, 2, 3) compared to B (1, 2), and
in infraloreals (shaded scales). Infraloreals border the
large scales between the eye and nostril, the suprala-
bials, the nasals, and the circumorbitals, but are never
included in any of those counts. C. Scales between su-
praorbitals (= intersupraorbitals or intersupraoculars).
The snake depicted in A and C is MZUSP 8356 from
Brazil, and that in B is MPM 27955 from Grenada.

Trinidad and Tobago, material from those
areas was omitted from that analysis.
There is great variation in predominant
dorsal ground color and major element in
the dorsal pattern at midbody across the
wide geographic range of Corallus hortulan-
us. To facilitate working with this variation,
predominant dorsal color was divided into
only three categories: (1) taupe (including
gray and many shades of brown), (2) yellow
brown (including yellow, tan, khaki, beige;
in reality still shades of brown), and (3) or-
ange. Snakes that are orange in life lose the
color quickly in preservative, and it is likely
that this color is under represented in the
sample, especially from mainland South
America. There is some collecting bias in
regards to predominant dorsal ground col-
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TABLE 1.
analysis of variation in the Corallus hortulanus complex.

R. W. HENDERSON

Operational Taxonomic Units (OTUs) and the sample size for each used in preliminary statistical

OTU N
West Indies
1. St. Vincent 50
2. Bequia 14
3. Ile Quatre 4
4. Baliceaux Island 2
5. Mustique 3
6. Canouan 11
7. Mayreau 8
8. Union Island 15
9. Petite Martinique 1
10. Carriacou 6
11. Grenada 130
Central America
12. Costa Rica 5
13. Panama 41
14. Islands off Panama 6
South America (including continental islands)
15. Northern Colombia 11
16. Southern Colombia 6
17. Tobago 7
18. Trinidad 36
19. Northern Venezuela (including Isla Margarita) 11
20. Orinoco Delta (Venezuela) 9
21. Southern Venezuela 10
22. Guyana 22
23. Suriname 20
24. French Guiana 7
25. Ecuador 10
26. Northern Peru 48
27. Southern Peru 24
28. Bolivia 28
Brazil
29. Northern (north of Rio Amazonas) 16
30. Western Amazonia 11
31. Central and Eastern Amazonia 29
32. Atlantic Forest 10
33. Ilha Grande 6

or. Based on personal experience, I know
that in areas where tree boas are common,
not all of the snakes encountered are col-
lected. Instead, ““unusual”’ colors are taken
over the more prevalent taupe. At least on
Grenada, the most commonly occurring
dorsal ground color changes from locality
to locality, depending on climatic condi-
tions. So collecting sites can also be another
source of bias.

The major element in the dorsal pattern at
midbody was even more difficult to evalu-

ate, but seven character states were identified
(Fig. 2): (1) ellipse (dorsoventrally oriented
and usually with the dorsalmost portion
wider than the ventralmost portion), (2)
rhomb, (3) hourglass (usually with sharp an-
gles rather than soft curves), (4) spade (with
the spade shape oriented dorsally; with ei-
ther soft or sharp angles), (5) free edge of
dorsals edged with black or dark brown, (6)
flecks (small flecks 1-2 scales wide and only
occurring on snakes with a yellow dorsal
ground color), (7) patternless (only occurred
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FIG. 2. Schematic representations of dorsal color patterns in members of the Corallus hortulanus complex. A.
Bolivia (CMNH 2756), B. Guyana (USNM 145463), C. Trinidad (AMNH 73097), D. Costa Rica (UMMZ 131314),
E. St. Vincent (MPM 23302), E Guyana (USNM 145470), G. Grenada (USNM 167398), H. Grenada (USNM 67233).

in snakes with a yellow dorsal ground col-
or), and (8) “other” (any pattern that could
not easily be scored 1-7 and was extremely
rare in the sample). The pattern on the dor-
sal surface of the head is also extremely vari-
able, but not diagnostic; a sample of the vari-
ation appears in Fig. 3.

The results of a previously published
study using mitochondrial DNA sequences
are herein reiterated and materials and
methods for that analysis can be found in
Henderson and Hedges (1995). Although

that study included only seven samples,
they were from geographically strategic lo-
calities: 1) Canal Zone, Panama; 2) Jones-
town, Guyana 3) Reserva Cuzco Amazoni-
co, Madre de Dios, Peru; 4) Iguape, Sao
Paulo, Brazil (Atlantic coastal forest in
southeastern Brazil) 5) Trinidad; 6) St. Vin-
cent, West Indies; and 7) Grenada, West In-
dies. Corallus caninus was included for com-
parison and Epicrates striatus (from the Do-
minican Republic) for the purpose of root-
ing the tree.
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Fic. 3.

Schematic representations of dorsal head patterns in members of the Corallus hortulanus complex. A.

Grenada (MPM 23511), B. Peru (MPM 10430), C. Panama (UMMZ 135365), D. St. Vincent (MPM 23295), E.

Suriname (UTACV R15699), E Grenada (MPM 23487).

RESULTS

DNA Sequences.—A phylogenetic tree
(Fig. 4) indicates a major dichotomy be-
tween the samples from Panama and Trin-
idad (79% confidence probability) and
those from other areas (98%). The West In-
dian samples (St. Vincent and Grenada)
clustered strongly (98%) with the South
American (Guyana, Brazil, Peru) samples
rather than with the geographically more
proximate Trinidad sample. A maximum
parsimony analysis (Fig. 5) showed the

same major dichotomy found in the neigh-
bor-joining analysis (Fig. 4).

Multivariate Analysis.—Multivariate anal-
ysis produced equivocal results and they
are not fully congruent with DNA sequenc-
ing. Six meristic characters were used: ven-
trals, subcaudals, maximum number of dor-
sal scale rows, number of scales in circum-
orbital series, infraloreals, and number of
scales between supraoculars. The 33 OTUs
(540 observations) were compared using
PCA. Principal component 1 (Eigenvalue
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Grenada
St. Vincent
Guyana
Brazil

67/63
73741

50/56
98/99

98/97

79/77

Peru
Panama
Trinidad

Corallus caninus
Epicrates striatus

FiG. 4. Phylogenetic relationships of Corallus hortulanus from seven widely distributed localities, inferred from
a neighbor-joining analysis of DNA sequences (Jukes-Cantor distance) of a portion of the mitochondrial cyto-
chrome b gene. The numbers on the tree are statistical estimates of confidence of each node: the ““confidence
probability” (Rzhetsky and Nei, 1992; Kumar et al., 1993) derived from the standard error estimate of the branch
length (left of slash), and the bootstrap P-value (Felsenstein, 1985) based on 2000 replications (right). The West
Indian boine species Epicrates striatus was used to root the tree. d = distance. Modified from Henderson and

Hedges (1995).

3.7742) separated OTUs on the basis of ven-
trals, dorsal scale rows, and scales between
supraorbitals, and accounted for 62.9% of
the variation. Principal component 2 (Ei-
genvalue 0.8887) showed a high loading for
infraloreals and accounted for 14.8% of the
variation. A plot of the first and second
principal components indicated two main
clusters: (1) the West Indies, Central Amer-
ica, northern South America, Trinidad, and
Tobago; and (2) Amazonian South America,
the Guianas, Atlantic forests, Cerrado, Caa-
tinga. There was considerable overlap of
OTUs within each of the two main clusters.
PCA and plot of only the means of each
OTU (n = 33) clarified the situation (Fig. 6).
Snakes from Central America, non-Ama-
zonian South America, Trinidad, and To-
bago form a cluster separate from snakes

from the Grenada Bank. Material from St.
Vincent is more isolated from the other two.
“Amazonian’’ material formed a fairly tight
cluster with the exception of material from
the Atlantic forest area of Brazil.

Another PCA (PCA2) was run using
Ab’Saber’s (1977) morphoclimatic domains
as the OTUs. Principal component 1 (Eigen-
value 3.23017) separated OTUs on the basis
of dorsal scale rows, scales between su-
praorbitals, and subcaudals, and accounted
for 53.8% of the variation. Principal com-
ponent 2 (Eigenvalue 1.08112) separated
OTUs on the basis of infraloreals and ac-
counted for 18.0% of the variation. Principal
component 3 (Eigenvalue 0.63768) had a
high loading for circumorbital scales and
accounted for 10.6% of the variation. Mor-
phoclimatic domains do not have political

Grenada
[ St. Vincent

Guyana
Brazil
Peru

; Panama

L Trinidad
Corallus caninus

FiG. 5.

Epicrates striatus

Phylogenetic relationships of Corallus hortulanus inferred from a maximum parsimony analysis

(branch-and-bound). The tree is a strict consensus of six most-parsimonious trees, each of length = 41. Modified

from Henderson and Hedges (1995).
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FiG. 6. Means of 33 OTUs used in PCA1. Cluster 1:
a. Ile Quatre, b. Baliceaux, c. Bequia, d. Petit Marti-
nique, e. Canouan, f. Grenada, g. Mayreau, h. Union
Island, i. Mustique, j. Carriacou; Cluster 2: a. St. Vin-
cent; Cluster 3: a. Trinidad, b. Tobago, c. northern Ven-
ezuela (including Isla Margarita), d. Orinoco Delta, e.
Panama, f. islands off Panama coasts, g. Costa Rica h.
northern Colombia; Cluster 4: a. Atlantic forests of
Brazil, b. Ilha Grande, Brazil, c. southern Peru, d. Bo-
livia, e. western Brazil, f. central and eastern Amazo-
nian Brazil, g. southern Colombia, h. northern Peru, i.
Ecuador j. Suriname, k. southern Venezuela, 1. Guyana,
m. northern Brazil, n. French Guiana.

boundaries, and PCA2 provides an ecolog-
ical perspective of the same data used in
PCA1. There were two virtually non-over-
lapping clusters, but a single Cerrado do-
main specimen occurred with material
from the more northern localities. To visu-
ally clarify the situation, another PCA was
run using only the mean values for each do-
main (Fig. 7).

Color and Pattern.—Snakes with a dorsal
ground color of taupe occurred throughout
the range of C. hortulanus, but snakes from
mainland South America south of the An-
des and the Rio Orinoco, and from St. Vin-
cent exhibited this color more than others
(56.5-100%), with Guyana having the low-
est incidence. Yellow snakes occurred
throughout much of the range, but were es-
pecially common in Guyana (43.5%), on the
Grenada Bank (primarily Grenada, 43.4%)
and in Central America, northernmost
South America, and Trinidad and Tobago
(39.8%). They were absent from St. Vincent
and Ilha Grande, Brazil.

Pattern elements showed a similar distri-
bution. Nearly 90% of the snakes from St.
Vincent exhibited an hourglass pattern that
was nearly absent elsewhere. An ellipse
pattern was very common (64.7%) in snakes
from Amazonia, the Guianas, and southern
Brazil, but was nearly absent elsewhere (0
5.4%). Rhombs predominated (59.7%) in
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Fi1G. 7. Morphoclimatic domains (Ab’Saber, 1977)
used in principal component analysis (PCA2). Each let-
ter represents the mean of a domain or of a transition
zone between domains. A. Equatorial Pacific (Choco),
B. Orinoco Llanos, C. Interandean valleys (Colombia
and Venezuela), D. Subequatorial Caribbean-Guajira
(Colombia and Venezuela), E. Transition zone between
Llanos and Amazonia, E Amazonia, G. Tropical At-
lantic (Atlantic forests of Brazil), H. Brazilian Cerra-
dos, I. Roraima-Guiana, J. Brazilian Caatingas, K. Cha-
co Central (Bolivia), L. Araucaria Plateau (Brazil) M.
Transition zone between Amazonia and Chaco Central
(Bolivia). Cluster 1 represents domains in the range of
Corallus ruschenbergerii and cluster 2 represents do-
mains within the range of C. hortulanus.

Central America, northern South America,
Trinidad and Tobago, but were virtually ab-
sent elsewhere (0-2.4%). A spade shape
predominated on the Grenada Bank
(80.0%), but occurred infrequently else-
where. Black-edged dorsal scales were fair-
ly common (27.1%) in Central America,
northernmost South America, and Trinidad
and Tobago, but occurred nowhere else. A
flecked pattern was rare (0-7.0%), and oc-
cured most often on Grenada. Truly pat-
ternless snakes were rare but occurred most
often in Trinidad. Snakes devoid of a dorsal
pattern invariably had a yellowish dorsal
ground color (although W. W. Lamar [in
litt.] has observed a patternless example in
Peru with a dorsal ground color of pale
pink-red), and the venter was often pattern-
less or only lightly patterned.

The most conspicuous difference be-
tween juvenile and adult coloration is in the
presence of pink, pale orange, pale rose, or
salmon color on the juveniles where white
or whitish appears on the adults. This col-
oration usually borders the main pattern el-
ements on the head and dorsum.

Hemipenes.—Differences in hemipenial
morphology are minimal. Specimens from
Panama, northern Venezuela, and Trinidad
have organs that are more conspicuously
bilobed than those in specimens from Ama-
zonia and the West Indies, where there is
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None of the species exhibited significant sexual dimorphism in any of the characters (ANOVA, P > 0.05).

C. ruschen-
C. hortulanus C. grenadensis C. cooki bergeri

Ventrals 278.6 = 0.43 263.7 + 0.30 268.4 * 0.65 262.9 + 0.47
(258-297; 252) (251-278; 187) (257-278; 42) (250-272; 119)

Subcaudals 1179 = 0.37 109.0 = 0.32 115.2 = 0.61 105.8 = 0.35
(105-137; 234) (100-119; 174) (100-122; 35) (94-115; 113)

Scales between 10.2 = 0.10 6.3 £ 0.08 9.7 £ 0.25 6.0 = 0.12

supraoculars (5-14; 252) (3-9; 193) (7-13; 42) (3-10; 125)

Subloreals 3.7 £ 0.09 1.8 = 0.07 2.0 + 0.17 2.7 * 0.08

(0-9; 257) (0—4; 189) (0—4; 43) (0-6; 126)

Circumorbital 14.6 = 0.08 11.5 = 0.08 125 = 0.17 13.5 = 0.09
scales (8-17; 249) (8-14; 186) (10-14; 39) (11-16; 122)

Maximum number 55.0 £ 0.17 41.0 £ 0.12 439 * 0.34 43.8 £ 0.19
of dorsal scale rows (47-63; 255) (37-46; 192) (39-48; 42) (38-48; 123)

only a subtle hint of bifurcation (= terminal
lateral bulges fide Branch [1981]). Although
Branch (1981) described the hemipenis of a
C. hortulanus from Venezuela as having
three shallow transverse flounces and that
of a specimen from Panama as having five
well-developed flounces, I have examined
the hemipenes of C. hortulanus from several
localities and the number of flounces has
been either four or five. A specimen from
northern Venezuela had very shallow trans-
verse flounces (UIMNH 95135), and Branch
described the same condition in a specimen
(KU 167563) from east central Venezuela.
Snakes from Panama, Amazonian Brazil
and Peru, and the West Indies had well-de-
veloped, scalloped flounces.

Size—For analysis of size I used four
OTUs which correspond to OTUs that clus-
ter in Fig. 6: 1) Grenada Bank, 2) St. Vin-
cent, 3) Central America, northernmost
South America, Trinidad, and Tobago, and
4) Guianas, Amazonia, Atlantic forest, and
ITha Grande. The largest specimen in OTU3
has a SVL 230 mm longer than the largest
representative of OTU4, 245 mm longer
than the largest specimen in OTU1, and 496
mm longer than the largest representative
in OTU2. The largest specimen in OTU4 is
only 15 mm longer than the largest in
OTU1, but 266 mm longer than the largest
specimen in OTU2. In summary, tree boas
from Central America, northern Colombia,
and Venezuela (including Isla Margarita),

Trinidad, and Tobago are the longest;
snakes from the West Indies are the shortest
and most slender, and those from Amazo-
nia are intermediate.

Based on (1) size (2) color pattern, (3) mi-
tochondrial DNA sequences, (4) scale char-
acters, and (5) geographic and ecological
distribution, I recognize four species in the
Corallus hortulanus complex. In addition to
C. hortulanus, 1 elevate Corallus cooki to spe-
cies status, and I resurrect Cope’s (1876)
Xiphosoma ruschenbergerii and Barbour’s
(1914) Boa grenadensis. No subspecies are
recognized. Table 2 provides a summary of
scale count data for all taxa discussed be-
low, and Table 3 does likewise for color and
pattern.

CORALLUS HORTULANUS COMPLEX

Definition and Diagnosis.—Members of the
complex usually have nasals in contact
(usually not in contact in C. annulatus, C.
caninus, and C. cropanii); subcaudals 94-137
(79-87 in C. annulatus, 65-74 in C. caninus,
and less than 60 in C. cropanii). Other scale
counts include maximum number of dorsal
scale rows 37-63, ventrals 251-297, infra-
loreals 0-9, and scales betwen supraorbitals
3-14. In less than 1.0% of samples a supra-
labial scale is not separated from the orbit
by a circumorbital scale (a diagnostic char-
acteristic of the widely sympatric Epicrates
cenchria).

Distribution.—Southern Central America
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TABLE 3. Summary of predominant color and pattern characteristics in tree boas of the Corallus hortulanus
complex. All figures are percentages within each species.

Species
hortulanus cooki grenadensis ruschenbergerii

Dorsal color

Taupe 80.9 100.0 64.9 60.2

Yellow 19.1 0.0 30.4 39.8

Orange 0.0 0.0 4.6 0.0
Pattern

Ellipse 64.7 0.0 5.4 0.0

Rhomb 2.4 0.0 0.0 59.7

Hourglass 2.7 87.8 1.1 0.0

Spade 9.0 2.4 80.0 0.0

Dorsals edged with black 0.0 0.0 0.0 27.1

Flecks 2.0 0.0 7.0 0.0

Patternless 3.9 0.0 2.2 9.8

Other 153 9.8 43 3.4

(south of 10° N) and some associated islets,
northern South America (including the con-
tinental islands Isla Margarita, Trinidad,
and Tobago), throughout the Guianas and
Amazonia, to southeastern Brazil (Atlantic
forests) to at least 26° 08’ S; also St. Vincent
and the Grenada Bank in the West Indies.

Corallus hortulanus (Linnaeus)

Boa Hortulana Linnaeus, 1758:215.

Boa Enydris Linnaeus, 1758:215

Corallus Hortulanus: Gray, 1842:42

Xiphosoma hortulanum: Dumeril and Bibron,
1844:545

Corallus hortulanus: Boulenger, 1893:101

Boa enydris enydris: Stull, 1935:388

Corallus enydris (part): Forcart, 1951:197

Corallus enydris enydris: Forcart, 1951:197

Corallus hortulanus hortulanus: Stafford and
Henderson, 1996:21

Holotype.—Naturhistoriska Riksmuseet,
Stockholm (NRS) Lin. 7, collector and date
of collection unknown. Type-locality,
“America.”

Definition.—A species with maximum
number of dorsal scale rows 47-63; subcau-
dals 105-137; scales between supraoculars
5-14; infraloreals 0-9; circumorbital scales
8-17. Dorsal ground color variable (yellow,
gray, taupe, brown, pink, or reddish), but
taupe predominates (71.5% in a sample of
256), and taupe+brown+gray account for

80.9%; yellow-brown (yellow, khaki, beige,
brownish yellow) is much less common
(19.1% of sample). The main element of the
dorsal pattern is usually a dorsoventrally
oriented ellipsoid with the dorsal end
broader than the ventral end; many minor
variations of this shape appear throughout
the range. The anteriormost elements of the
dorsal pattern are diamond-shaped. Maxi-
mum snout-vent length (SVL) is 1640 mm.
Color photographs appear in Stafford and
Henderson (1996: Plates 23-25 and 27-33).
Diagnosis.—Corallus hortulanus is distin-
guishable from other species in the complex
by the maximum number of dorsal scale
rows (almost always over 50 in hortulanus,
always less than 50 in cooki, grenadensis, and
ruschenbergerii). Populations of hortulanus
with less than 50 dorsal scale rows occur in
Guyana, Suriname, Bolivia, and Peru. In
general, hortulanus has higher counts for
meristic characters (Table 3) than other
members of the complex. The shape of the
main element in the dorsal pattern at mid-
body is more or less ellipsoidal, whereas it
is a ragged hourglass in cooki and is usually
spade-shaped in grenadensis (Table 3).
Variation—Tree boas with a predomi-
nantly taupe dorsal ground color accounted
for 70-100% of the samples in OTUs 21, 23—
29, and 32-33. Snakes from Guyana (OTU
22), and the western and central Amazon



REVIEW OF CORALLUS HORTULANUS COMPLEX

of Brazil (OTUs 30 and 31) had a higher
percentage of “yellow” individuals; Guy-
ana had the highest percentage (43.5%) of
yellow snakes. My Bolivia sample (n = 28)
contained no yellow snakes, nor did the
samples from French Guiana (n = 7; Chip-
paux [1986], however, describes “beige”
snakes from that country) and Ilha Grande
(n = 6). There is a great deal of variation in
the shape of the main element of the dorsal
pattern at midbody, but in general an el-
lipse-like shape was present. Snakes from
southern Venezuela exhibited some ruschen-
bergerii influence, and snakes from the
Guianas had more spade shapes than those
elsewhere in the range of C. hortulanus. Tree
boas from Ilha Grande had a uniformly dis-
tinctive dorsal pattern, reminiscent of a hot-
air balloon. The venter is predominantly
dull yellow, but may also be white or
cream; it may be immaculate (usually in
snakes with a yellowish dorsal ground col-
or) or patterned with a few flecks, scattered
spots and blotches, or nearly covered with
dark brown. Lateral encroachment of the
dorsal pattern onto the ventrals is common.
The ventral pattern becomes more densely
patterned posteriorly.

Distribution.—The Guianas and Amazo-
nia (southern Colombia, southern Venezue-
la, Ecuador, Peru, Bolivia, Brazil). The dis-
tribution in Brazil also includes Cerrado,
mesic enclaves in Caatinga (Puorto and
Henderson, 1995), sand dune areas in Caa-
tinga (Rodrigues, 1996), and Atlantic rain-
forest to about 26° 08’(Puorto and Hender-
son, 1995), and Ilha Grande (off southeast-
ern Brazil) (Fig. 8). The distribution is wide-
ly sympatric (and probably syntopic) with
C. caninus, sympatric with C. cropanii, and
marginally sympatric or parapatric with C.
ruschenbergerii (see below). Altitudinal dis-
tribution is from sea level to about 915 m
(USNM 60694 from the Rio Cosireni, Cuz-
co, Peru). In general, collection localities
above 200-300 m are rare. The record for C.
hortulanus collected between La Aguadita
and Fusagasugd, Cundinamarca, Colombia,
at 1900 m (Pérez-Santos and Moreno, 1988)
is based on a misidentified Chironius mon-
ticola (O. Victoria Castafio, in litt.).

Remarks—McDiarmid et al. (1996) deter-
mined that Corallus hortulanus is the correct
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name for snakes long-referred to as C. en-
ydris. Based on the scale counts and inad-
equate color and pattern description given
in Linnaeus (1758) and Andersson (1899),
the type of Boa enydris is most likely C. hor-
tulanus.

The synonymy given here for Corallus
hortulanus is not complete; most of the
names have not been used for the past 100—
200 years. Using the synonymy in Hender-
son (1993d), the following names refer to
Corallus hortulanus: Vipera bitis, Vipera ma-
darensis, Boa Ambleocephala, Boa obtusiceps,
Corallus obtusirostris, Xiphosoma ornatum,
Xiphosoma dorsuale, Boa modesta, and Corallus
maculatus. McDiarmid et al. (1996) provide
extensive documentation and discussion of
Corallus hortulanus nomenclature.

Corallus cooki Gray

Corallus Cookii Gray, 1842:42.

Corallus cookii (part): Boulenger, 1893:99.

Corallus enydris cookii (part): Forcart, 1951:
197.

Corallus hortulanus cooki (part): Stafford and
Henderson, 1996:21

Holotype—BMNH 1946.1.1.50, collected
by Edward Cooke (date of collection un-
known), male, 861 mm SVL. Type-locality
“America”’; amended to “West Indies” by
Gray (1849); here restricted to St. Vincent.

Definition.—A species with maximum
number of dorsal scale rows 39-48; ventrals
257-278; subcaudals 100-122; scales be-
tween supraoculars 7-13; infraloreals 0—4.
Dorsal ground color always taupe, gray, or
brown. The main element of the dorsal pat-
tern is a ragged hourglass shape in some
shade of gray or brown. A color photo-
graph appears in Stafford and Henderson
(1996: Plate 10, as C. hortulanus)

Diagnosis.—Corallus cooki is most easily
distinguished from other members of the C.
hortulanus complex by its color pattern. It
lacks the color variation (pale yellow, or-
ange, red, many shades of brown) found in
C. hortulanus and C. grenadensis. Likewise,
the main element of the dorsal pattern is
relatively constant, and it rarely occurs in
populations outside of St. Vincent. The di-
amond-shape pattern characteristic of C.
ruschenbergerii does not occur in this spe-
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Fic. 8. Distribution of Corallus hortulanus. Dots represent specimens examined and triangles represent ad-
ditional specimens that were not examined but which help delineate the distribution of C. hortulanus. Not every
specimen that was examined is represented by a dot. Some areas (e.g., Manaus, Pard, Brazil; Iquitos, Loreto,
Peru) had so many collecting sites in such close proximity that it was not feasible to map them all.

cies. Corallus cooki is distinguishable from C.
hortulanus by maximum number of dorsal
scale rows: invariably less than 50 in C.
cooki (39-48; x = 439 *= 0.34) and almost
always more than 50 in C. hortulanus (47—
63; x = 55.0 = 0.17; specimens with less
than 50 occur occasionally in Guyana, Su-
riname, Bolivia, and Peru).

Redescription of Holotype—A male, 861
mm SVL, tail 226 mm; maximum rows of
dorsal scales 48; ventrals 269; subcaudals
119; infraloreals 5; circumorbital scales 14;
scales between supraoculars 14; head width
15.4 mm, head length 26.2 mm. The dorsal
ground color is taupe, and the body has 39
distorted, medium brown, hourglass-

shaped markings; top of head with a some-
what vermiculate pattern; postorbital
stripes are interrupted; underside of head
off-white with several small taupe smudg-
es; ventrals off-white to pale yellow with
scattered medium-brown flecks and
smudges over the entire length of body; the
dorsal pattern encroaches onto the lateral
edges of the ventrals.

Variation—The dorsal coloration is re-
markably uniform considering the variabil-
ity in C. hortulanus and C. grenadensis. Out
of 47 specimens for which I was able to
score dorsal ground color, 41 (87.2%) were
taupe and the others were gray or brown.
The main element of the dorsal pattern is
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best described as an hourglass or dumbbell
shape, rarely like a very stout spade; the
dorsalmost portion of the shape is hollow.
The main elements are usually edged in
black, with or without white margins. Be-
tween the main elements there is only dor-
sal ground color, or a dorsoventrally elon-

Distributions of Corallus cooki and C. grenadensis, based on specimens examined.

gated blotch. Unlike other species in the hor-
tulanus complex, the anteriormost blotches
are not rhomboidal. Near middorsum, the
dorsal pattern may become a series of lon-
gitudinally elongated blotches with another
longitudinally elongated series situated
more laterally. Milwaukee Public Museum
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(MPM) specimens 23302 and 23304 exhibit
fusion of the main pattern elements across
their dorsalmost portions, creating a mid-
dorsal stripe. MPM 23297 has a taupe
ground color with markings similar to C.
hortulanus, in addition to triangle shapes.
The underside of the head is immaculate
but the ventrals may be lightly to heavily
patterned; lateral encroachement of the dor-
sal pattern onto the ventrals is common.
The top of the head has rounded blotches
or a vermiculate pattern. Whereas other C.
hortulanus complex tree boas usually have
well-defined postorbital stripes, in C. cooki
it is more of a postorbital blotch. Mental
and gular regions are white, but marked
(often heavily) with brown.

Distribution.—St. Vincent (Fig. 9). Altitu-
dinal distribution is uncertain; there is a
record from Kingstown (Museum of Com-
parative Zoology [MCZ] 140154), but that
could be anywhere from sea-level to about
100 m. The highest elevation at which I have
encountered C. cooki is 425 m (St. Patrick,
Hermitage; MPM 26148-49). The distribu-
tion does not overlap with that of other Co-
rallus species.

Remarks.—This species, long-referred to
as Cook’s (or, more correctly, Cooke’s) tree
boa, has posed several problems. The name
has usually been applied to populations in
the northern portion of the range of C. hor-
tulanus (Central America, northernmost
South America, Trinidad and Tobago, Isla
Margarita, and the West Indies). It was usu-
ally characterized by having fewer than 50
dorsal scale rows at midbody.

The type-locality is in question. Gray
(1842) gave the type-locality as ““Inhabits
America,” but seven years later (Gray, 1849)
he gave it as “West Indies.” Andrew Stim-
son (in litt., 13 Aug 1990) suggested that
Gray was uncertain of the place of origin of
the specimen and his “Inhabits America”
was an informed guess as to the distribu-
tion of the species. Stimson (1969) gave the
type-locality as West Indies ““because that
was the information accompanying the
specimen” (A. Stimson, in litt., 13 Aug
1990). Peter J. Stafford (in litt., 1996) re-
cently confirmed that the only data accom-
panying the specimen is “West Indies.” Lo-
cality data from other material in The Brit-
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ish Museum collected by Edward Cooke is
not helpful, as it includes specimens col-
lected in Mexico and northern South Amer-
ica. They neither support nor preclude col-
lecting in the West Indies.

The problem is made more difficult be-
cause of the more than 600 specimens of
hortulanus complex tree boas that I have ex-
amined, the holotype of C. cooki is easily the
most enigmatic. Its diagnostic characters
are ambiguous. Principal component anal-
ysis based on meristic characters puts it be-
tween C. cooki and C. hortulanus popula-
tions; color and pattern are typical St. Vin-
cent. If the specimen was collected in the
West Indies, it certainly came from St. Vin-
cent. If it was collected on the South Amer-
ican mainland, it would have come from a
locality within the range of C. hortulanus,
thereby placing C. cooki as a synonym of C.
hortulanus.

Since the locality “West Indies” is asso-
ciated with the holotype, and since the
specimen could have originated from St.
Vincent, I have retained the name cooki, but
I have restricted the type-locality to St. Vin-
cent, and the entire range of the species to
that island.

Corallus grenadensis (Barbour), new
combination

Boa grenadensis Barbour, 1914:327.

Boa enydris cooki (part): Stull, 1935:388.

Corallus enydris cookii (part): Forcart, 1951:
197.

Corallus hortulanus cooki (part): Stafford and
Henderson, 1996:21.

Holotype.—MCZ 7791, collected 20 Au-
gust 1910 by G. M. Allen, male, 1170 mm
SVL. Type-locality “‘St. George’s, Grenada.”

Definition.—A species with maximum
number of dorsal scale rows 37-46; ventrals
251-278; subcaudals 100-119; scales be-
tween supraoculars 3-9; infraloreals 0-4.
Dorsal ground color variable (yellowish, or-
ange, gray, taupe, brown), but yellowish
(30.4% in a sample of 194) and taupe
(64.9%) predominate; collecting sites dictate
which color predominates. The main ele-
ment in the dorsal pattern is usually
(80.0%) spade-shaped, either with sharp or
rounded edges, but other pattern elements
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are more prevalent on the Grenada Bank
than elsewhere. The anteriormost pattern
elements are diamond-shaped. In the Gren-
adines, yellow snakes have been collected
only on Bequia, but they have been ob-
served on Union Island (J. Daudin, pers.
comm.). Color photographs appear in Staf-
ford and Henderson (1996: Plates 6-8, 11,
and 13-14, as C. hortulanus).

Diagnosis.—Corallus grenadensis is distin-
guished from C. hortulanus by maximum
rows of dorsal scales (37-46, x = 41.0 =
0.12 in grenadensis vs. 47-63, X = 55.0 = 0.17
in hortulanus). The primary spade-like ele-
ment of the dorsal pattern occasionally oc-
curs on the mainland (primarily the Guian-
as and northeastern Brazil), but not on St.
Vincent (C. cooki). The rhomb pattern typi-
cal of C. ruschenbergerii does not occur in C.
grenadensis.

Redescription of the holotype—An adult
male, 1170 mm SVL, tail 316 mm; maxi-
mum rows of dorsal scales 42; ventrals 270;
subcaudals 112; infraloreals 2; circumorbit-
al scales 10; scales between supraoculars 6;
head width 20.3 mm; head length 35.0 mm.
The dorsum is pale yellow with taupe fleck-
ing and no discernible pattern; top of head
with some taupe flecks and small blotches;
underside of head immaculate; post-orbital
stripes reduced to small blotches near angle
of jaw; venter dull yellow, anteriorly im-
maculate and posteriorly with some taupe
flecks.

Variation—The spade-like element in the
dorsal pattern occurs throughout the Gre-
nada Bank, with the greatest variation be-
ing whether the spade has sharp angles
(53.5%) or is rounded (26.5%). Although the
rounded spades may appear in any habitat,
they predominate at higher elevations on
Grenada. A dorsal ground color of taupe
predominates on all of the islands except
Mayreau, where orange is predominant (7
of 8 specimens). The primary element in the
dorsal pattern in snakes from Mayreau is
also consistently different from other pop-
ulations on the bank (more of a balloon
shape rather than a spade; a similar pattern
occurs on the other islands on the bank, but
not to the exclusion of the more typical
spade-shape). The samples from Petit Mar-
tinique, Baliceaux, and Mustique are too
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small to make a detailed assessment of pat-
tern variation. Based on the examination of
living C. grenadensis, it appears that dorsal
ground color is correlated with iris color
and tongue color (i.e., snakes with a yellow-
ish dorsal ground color usually have yel-
lowish irises and a pale-colored tongue;
snakes that are taupe to dark brown have
very dark irises and dark brown to black
tongues). The ventral ground color is usu-
ally dull yellow, but it may be white or
cream. It may also be immaculate (in
snakes with a yellowish dorsal ground col-
or), marked with flecks, spots, large blotch-
es, or almost completely covered with dark
brown. The ventral pattern usually be-
comes denser more posteriorly.

Distribution.—Islands of the Grenada
Bank (Fig. 9). It has been collected on Be-
quia, Ile Quatre, Baliceaux, Mustique, Can-
ouan, Mayreau, Union, Carriacou and Gre-
nada. I suspect it occurs on other islands
on the bank, including some that have been
unsuccesfully searched for the species (e.g.,
Prune Island [= Palm Island on some new-
er maps]). The range of C. grenadensis does
not overlap with other Corallus species. On
Grenada, elevational distribution is from
sea-level (including branches overhanging
the Caribbean) to at least 520 m. It is un-
likely that C. grenadensis is altitudinally pre-
cluded anywhere on the Grenadine Islands.
The Grenadines which are known to harbor
C. grenadensis range in size from 0.7 km?
(Petite Martinique) to 32.0 km? (Carriacou);
the highest peak is only 305 m (on Union);
and annual rainfall ranges from about 900
mm (Mayreau) to about 1880 mm (Bequia)
(Howard, 1952). The forests are all second-
ary, having been cleared for agriculture or
in order to make room for the human pop-
ulation (Howard, 1952).

Remarks.—Corallus grenadensis on Grena-
da exhibits the widest range of dorsal
ground colors anywhere within the range
of the hortulanus complex. The predominat-
ing dorsal ground color at any locality is
correlated with elevation, rainfall, and per-
cent possible sunshine. An initial analysis
(Henderson, 1990) was based in part on the
collecting whims of myself and others (i.e.,
selectively collecting certain color morphs
and not collecting others). Subsequent ef-
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forts have been more objective (e.g., Hen-
derson, 1996) and have confirmed the re-
sults of the initial effort.

Corallus ruschenbergerii (Cope), new
combination

Xiphosoma ruschenbergerii Cope 1876:129

Corallus cookii (part): Boulenger, 1893:99

Xiphosoma ruschenbergii: Boulenger, 1893:99
[Lapsus]

Corallus cookei var. ruschenbergi: Boettger,
1898:10 [Lapsus]

Boa ruschenbergii: Stejneger, 1901 [Lapsus]

Boa salmonidia Briceio Rossi, 1934:1141.
Type locality “Frontera con Colombia en
el Rio de Oro, y Distrito Colén del Edo
Zulia.”

Boa enydris cookii (part): Stull, 1935:398

Corallus enydris cookii (part): Forcart, 1951:
197.

Corallus hortulanus cooki (part): Stafford and
Henderson, 1996:21

Holotype.—ANSP 10325, collected by W.
S. W. Ruschenberger, female, 1530 mm SVL.
Type-locality ““Panama”.

Definition.—A very large species (maxi-
mum SVL at least 1870 mm; maximum total
length at least 2311 mm based on preserved
material, but surely reaching at least 2500
mm [the specimen with the longest SVL
has a stub tail]). Maximum number of dor-
sal scale rows 38-48, ventrals 250-272, sub-
caudals 94-115, infraloreals 1-6, circumor-
bital scales 11-16. The hemipenes are bi-
lobed. The dorsal ground color ranges from
yellow brown to deep copper brown; the
dorsal pattern may be (1) a series of dia-
monds ( or rhombs) (59.7% in a sample of
134), (2) the free edge of most or all dorsal
scales dark brown or black (26.5%), (3) a
combination of 1 and 2 (4.1%), or (4) lack-
ing any discernible pattern (9.7%). The
ground color of the venter ranges from
white to lemon yellow, often without con-
spicuous markings, but if present more
prominent posteriorly. Color photographs
appear in Stafford and Henderson (1996:
Plates 17 and 19-22 [as C. hortulanus]).

Diagnosis.—Corallus ruschenbergerii is eas-
ily distinguished from all other species of
Corallus except C. grenadensis. The maxi-
mum number of dorsal scale rows in C. cro-
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panii is fewer than 35 (38-48 in C. ruschen-
bergerii). Corallus annulatus, the only conge-
ner with which there is significant sympa-
try, has a maximum of 50-57 dorsal scale
rows and only 79-87 subcaudals (94-115 in
C. ruschenbergerii). Corallus caninus has a
maximum of 63-77 dorsal scale rows, and
186209 ventrals (250-272 in C. ruschenber-
gerii). With very few exceptions, C. hortulan-
us from mainland South America and Ilha
Grande off southeastern Brazil have 50 or
more maximum dorsal scale rows (individ-
uals from Guyana, Suriname, Peru, and Bo-
livia rarely have 47 or 48) and color and
pattern are extremely variable.

Corallus from St. Vincent and the Grena-
da Bank are the shortest and most slender
of the Neotropical tree boas, and this can
be related to aspects of their ecology (see
below). They exhibit great overlap in lepi-
dosis with C. ruschenbergerii, but C. ruschen-
bergerii is much larger (maximum SVL in
West Indian Corallus is 1625 mm), and C.
grenadensis exhibits tremendous color and
pattern variation. Despite the pattern vari-
ation in the West Indian populations, none
of it duplicates that found in C. ruschenber-
gerii, with the exception of yellow-brown in-
dividuals that have no discernible pattern.

Variation.—With the exception of Corallus
cooki, C. ruschenbergerii exhibits less varia-
tion in dorsal pattern than other members
of the complex. The middorsal rhomb (or
diamond-shape) is relatively uniform
throughout the range of the species, and it
is rarely encountered in other members of
the complex (Table 3). The rhomb is es-
pecially prevalent in Costa Rica (80.0%) and
Panama (90.5%). Tree boas with the free
edge of the dorsals edged in black occur
only in C. ruschenbergerii (Table 3), and this
pattern occurs most often in northern Ven-
ezuela (32.6%) and on Trinidad (20.5%); it
is least common in Panama (7.1%) and
northern Colombia (4.2%). The ventral
ground color is usually dull yellow, but it
may be white or cream. It may also be
bright yellow, immaculate, or patterned
with a few flecks, scattered spots and
blotches, or nearly covered with dark
brown to black. The ventral pattern be-
comes heavier posteriorly.

Redescription of the Holotype—An adult fe-
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FiG. 10. Distribution of Corallus ruschenbergerii, based on specimens examined.

male, 1530 mm SVL, tail 353 mm; maxi-
mum rows of dorsal scales 48; ventrals 270;
subcaudals 107; infraloreals 2; circumorbit-
al scales 14; scales between supraoculars 5;
head width 28.2 mm; head length 53.8 mm.
Dorsal ground color pale yellow to pale
khaki, with about 37 pale taupe to brown
rhomboid markings on left side of the lat-
erally compressed body (shapes of the
markings are more diamond-like near head
and near tail); dorsal markings more prom-
inent on posterior part of body and on tail;
top of head with pale smudges posteriorly;
underside of head immaculate pale yellow;
postorbital stripes pale and ill-defined; ven-
trals dull yellow, immaculate anteriorly (but
with slight lateral encroachment of the dor-
sal pattern), and with brown blotches ap-
pearing near mid-venter and becoming
more prominent posteriorly; dull yellow
subcaudals moderately to heavily marked
with brown.

Distribution.—Corallus ruschenbergerii oc-
curs from southern Costa Rica (south of 10°
N), through Panama (including the offshore
islands of Isla del Rey, Isla Contadora, Isla
de Cébaco, and Isla Suscantupu); in Colom-
bia east of the Andes and more-or-less
north of the cordilleras Central and Orien-

tal; and in Venezuela north of the Cordillera
de Mérida and the Rio Orinoco (and on Isla
Margarita), and north and west of the Gui-
ana Shield. The eastward edge of the range
appears to be the Orinoco Delta. The spe-
cies also occurs on Trinidad and Tobago
(Fig. 10).

The ranges of Corallus ruschenbergerii and
C. hortulanus exhibit a narrow zone of sym-
patry just south of the Rio Orinoco in Ven-
ezuela and just east of the Cordillera Ori-
ental in Prov. Meta, Colombia. Altitudinal
distribution of C. ruschenbergerii is largely
under 200 m, but has a limited distribution
to at least 600 m asl (above Villavicencio,
Meta, Colombia; W. W. Lamar, in litt.). The
distribution of C. ruschenbergerii largely ex-
cludes areas of tropical rainforest on the
South American mainland (based on vege-
tation maps in Hueck and Seibert [1972],
Ewel et al. [1976], and Campbell and Lamar
[1989]), and on the system of morphocli-
matic domains (Ab’Saber, 1977). Instead, it
has a wide distribution in lowland dry for-
est, thorn forest, savanna grassland with
woody species (llanos with gallery forests),
and lower montane dry forest. On Trinidad
and Tobago and in Central America it oc-
curs in tropical moist forest. In contrast, C.
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caninus is largely restricted to lowland rain-
forest (although it does occur at altitudes
reaching at least 550 m asl [W. W. Lamar,
in litt.]) and Cerrado, and C. hortulanus has
a limited distribution outside of lowland
tropical rainforest (with limited distribu-
tion in Atlantic forest, Caatinga, Cerrado,
and gallery forests in savanna/grassland)
(Henderson et al., 1995). Rainfall over most
of the range of C. ruschenbergerii is de-
pressed: usually 1000-2000 mm annually,
although it does occur in areas that receive
less than 1000 mm annually. In Central
America and the Chocé of Colombia, an-
nual rainfall within its range may reach
4000 mm (Snow, 1976). Corallus caninus oc-
curs only in rainfall regimes of 1500-4000
mm annually. The vast majority of the
range of C. hortulanus occurs in areas that
receive annual precipitation of 1500 to 4000
mim; it also has limited distribution in areas
that receive less than 1500 mm annually
(including areas in Caatinga that receive
about 700 mm annually; Rodrigues, 1996).

The ranges of C. hortulanus and C. rus-
chenbergerii are roughly paralleled by those
of the viperids Bothrops atrox and B. asper
(Campbell and Lamar, 1989), although the
range of B. asper is more extensive to the
north than that of C. ruschenbergerii, and
that of C. hortulanus is more extensive to the
south than that of B. atrox. The two pairs of
species share other similarities; like the two
boids, the two viperids: 1) exhibit consid-
erable overlap in scale characters; 2) may be
narrowly sympatric in Colombia and Ven-
ezuela; and 3) occur in a variety of habitats
and often in disturbed situations (Campbell
and Lamar, 1989).

Remarks.—The largest C. ruschenbergeri
SVL is more than 230 mm greater than the
largest C. hortulanus, and 245 mm larger
than the largest C. cooki or C. grenadensis.
Although the available prey in the range of
C. ruschenbergeri is, in a broad taxonomic
sense, essentially the same as for C. hortu-
lanus (including high species diversity for
lizards, but with population densities much
lower than in the West Indies), because of
its large size C. ruschenbergeri exploits prey
species (e.g., Marmosa, Herpestes) not taken
by C. hortulanus (Table 4).

C. hortulanus

C. cooki + C. grenadensis

TABLE 4. Geographic ranges, mean SVL (in mm) + SE (range of largest 10%; total N in sample) of largest 10% of sample, and diet in Corallus hortulanus, C.
C. ruschenbergerii

ruschenbergerii, C. cooki, and C. grenadensis.

South America (Guianas, Amazo-
nia, Atlantic Forest, Ilha Grande)

1476.1 = 18.8
(1357-1640; 226)
(rodents, bats)

0.0
324
67.6
34

Grenada Bank)

4.8

West Indies (St. Vincent and the
27.4

1363.2 = 21.8
(1215-1625; 248)
(rodents, bats?)

67.8
62

Isla Margarita, Trinidad, Tobago

lombia, northern Venezuela plus
1716.1 * 23.1

(marsupials, rodents, bats, carni-
vores)

Costa Rica, Panama, northern Co-

(1630-1870; 128)

18.2
27.3
54.5
22

Mean SVL of largest
snakes
Diet (%)!
Lizards
Birds
Mammals

Range
2 Although bats have not been recovered from stomachs of West Indian Corallus, attempts to capture bats have been observed in the field.

! Based on data in Henderson, 1993a and 1993b.
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DiscussioN

Despite the absence of complete congru-
ence between the DNA and meristic data, I
believe that the taxonomic arrangement
presented here for the hortulanus complex of
Neotropical tree boas is tenable. Corallus
ruschenbergerii populations are distinct from
other hortulanus complex species on the ba-
sis of color and pattern, DNA, size, and in
some cases scale characters. Although there
is considerable overlap in some meristic
variables, especially with C. grenadensis,
these two species exhibit other differences
(color pattern, hemipenis), and their distri-
butions are allopatric (northern South
America and Trinidad and Tobago support
a reptile fauna very different from that of
the Grenada Bank; see Murphy, 1996). Ad-
ditional collecting is needed, however, in
order to define more accurately the geo-
graphic boundaries of C. hortulanus and C.
ruschenbergerii in Colombia and Venezuela,
and to determine if C. ruschenbergerii occurs
in northwestern Guyana.

The West Indian taxa exhibit little diver-
gence in mtDNA from Corallus hortulanus,
but they exhibit differences in scale char-
acters, color, and pattern. Distributions are
allopatric. Likewise, although the two West
Indian taxa exhibit little divergence from
each other in mtDNA, they display differ-
ences in meristic characters, dorsal ground
color, and dorsal pattern. The ranges of C.
cooki and C. grenadensis occupy different is-
land banks and are completely allopatric,
and it is likely that each of the banks was
colonized by a separate dispersal event
from the South American mainland, prob-
ably from the Guianas or northeastern Bra-
zil, via the South Equatorial Current (e.g.,
Guppy, 1917; Hedges, 1996; Henderson and
Hedges, 1995). There is no geological evi-
dence to indicate that the Grenada Bank
ever had a continental connection (Maury
et al., 1990), and there is no reason to sus-
pect that populations of cooki, grenadensis,
and hortulanus will be united. They will, in-
stead, continue to diverge over time. Spec-
imens from Grenada especially appear to
have close affinities (based on color, pat-
tern, and meristic data) with material from
Guyana.
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It is likely that New World tree boas
evolved in northern South America. The
two species with the largest ranges (Corallus
caninus and C. hortulanus) have largely Am-
azonian distributions (Henderson, 1993c;
Henderson et al.,, 1995), while all other
mainland species (C. annulatus, C. cropanii,
and C. ruschenbergerii) are largely periph-
eral to their ranges (Henderson et al., 1995).
It is interesting to note that the two largest
(mass, midbody girth, head size) species (C.
caninus and C. ruschenbergerii) have essen-
tially allopatric distributions (they co-occur
in marginal habitat [high elevations, gallery
forest in llanos]; W. W. Lamar, pers. com-
mun.), but each is sympatric with more
slender species. Possibly these size differ-
ences allow congeners to co-exist without
competing for the same prey species in the
same portion of the structural habitat. Con-
versely, C. caninus and C. ruschenbergerii are
perhaps only marginally sympatric because
of their size similarities (i.e., they would
compete for the same resources), and C.
ruschenbergerii may have evolved from pro-
totypic C. hortulanus in response to its geo-
graphical and ecological isolation from C.
caninus. Although C. caninus does not occur
in Brazil’s Atlantic rainforest, C. hortulanus
is there sympatric with C. cropanii, a rela-
tively heavy-bodied species of whose nat-
ural history we know virtually nothing,
and which is the sister species to C. caninus
(fide Kluge, 1991).

The pattern and color variation in Corallus
hortulanus and C. grenadensis can be best ex-
plained by a suite of factors: 1) geographi-
cally and/or ecologically widespread (i.e.,
the species occurs in a wide range of hab-
itats and climatic regimes), 2) large adults
sometimes employ a sit-and-wait foraging
mode (i.e, rely on cryptic coloration to
avoid detection by prey and predators; tree
boas in size classes other than the largest
are active foragers), and 3) low vagility (i.e.,
individuals are restricted to a single habitat
type and only one climatic regime). Based
on these criteria, it is possible that demes
of C. hortulanus and C. grenadensis have re-
sponded phenotypically to localized envi-
ronmental conditions that are selectively
advantageous (e.g., crypticity, thermoregu-
lation) for their respective ecologies, but
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other characters (e.g., meristic scale char-
acters) are relatively stable. Another factor
influencing pattern and color variation are
factors that affect rates of gene flow, and
these may be natural (e.g., rivers) or human
imposed (e.g., agricultural practices). It has
been demonstrated that contiguous tree
crown vegetation is critical to habitat utili-
zation and/or selection in arboreal boids
(Tolson, 1988; Henderson and Winstel,
1995). Anything that interrupts a contigu-
ous crown may have the effect of isolating
a localized population of tree boas, thereby
interrupting gene flow. Agricultural prac-
tices could create permanent or temporary
islands of forest, each with a population of
tree boas. These isolated (or nearly isolated)
demes could in time respond with dorsal
ground colors and patterns divergent from
other nearby, yet equally isolated, popula-
tions (Henderson, 1990). Reuniting previ-
ously isolated demes could promote addi-
tional color and pattern variations.
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APPENDIX
SPECIMENS EXAMINED

Corallus hortulanus

BOLIVIA: Beni: Vacadiez, Tumi Chucua,
USNM 280358-70; Tumupasa, AMNH
22448; Pando: 23 km S Cobija, USNM
281762—63; Manoa (extreme NE corner, jct.
of Rio Abuna and Rio Madeira), UMMZ
56865; Santa Cruz: no specific locality,
BMNH 1904.10.29.37; Buenavista, AMNH
36011, CMNH 2756, UMMZ 60642-43; El
Porton (Chiquitos), CMNH 34845; Rio Col-
orado (Sara), CMNH 2950-51; Rio San Jul-
ian (Chiquitos), CMNH 2755; Santa Cruz,
CMNH 2837.

BRAZIL: Acre: Alto Purus, MZUSP 2500;
Porto Walter, MZUSP 7356; Amapd: Aldeia
dos Indios Uaca, MZUSP 1962; Amazonas:
Barreira do Matupiri (Rio Madeira),
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MZUSP 5911; Coari, MZUSP 7630; Estrada,
MZUSP 7639; Ilha de Marchantaria (Rio So-
limoes), MZUSP 7837, Manaus, MNHN
1892-298; Presidente Figueiredo (Usina
Hidroeléctrica de Balbina), MCP 2870; Rio
Jurua, MZUSP 1333; Bahia: no specific lo-
cality, BMNH 62.11.23.49; Barreiras Saco (2
leagues below Barreiras), UMMZ 108821,
Ibiraba, MZUSP 10036-37; Mato Grosso:
Barra do Tapirapes, MZUSP 3814; Pard: ca.
50 airline mi S Altamira, USNM 303482;
Barcarena, KU 128090, KU 129869; Cach-
oeira do Espelho (Rio Xingu), MZUSP 9049,
MZUSP 9088-90; Canindé (Rio Gurupi),
MZUSP 4249, MZUSP 4270; Itaituba, MCP
4457; Jurua (Rio Xingu), MZUSP 9310; Lar-
go de Souza (Rio Iriri), MZUSP 9061; Mu-
ana, KU 140150; Oriximind, MZUSP 4795;
Rodovia Belem-Brasilia, km 93, MZUSP
3736-37; Santarem, AMNH 2839-40; Tabol-
eiro Leonardo (Rio Trombetas), MZUSP
7416; Taperinha, MZUSP 5186; Parand: no
specific locality, USNM 76386-87; Rio de Ja-
neiro: Andrade Pinto, IB 4321; Ilha Grande,
1B 41213, IB 42565, IB 42579, IB 42595, 1B
42604, IB 42670; Miracema, 1B 10033; Petro-
polis, IB 10244; Rio de Janiero, MZUSP
2729; Rio de Janiero (Gavea), BMNH
1910.5.4.19; Saco do Anta, IB 44426; Rondon-
ia: Alta Paraiso, MZUSP 8356; Cachoeira de
Nazare (Rio Machado), MZUSP 9036; Porto
Velho, MCP 3779; MCP 4271-74; UMMZ
56857; Roraima: Cachoeira do Paredao (Rio
Mucajai), MZUSP 9794; Colonia Apiat,
MZUSP 9245-46, MZUSP 9771; Ilha de
Maracda, MZUSP 9264-67, MZUSP 9995,
USNM 302375; Sdo Paulo: Guaratuba,
MZUSP 5529; Iguape, 1B 55042.

COLOMBIA: Amazonas: Leticia, FMNH
81928, FMNH 83603; Tarapuca, CAS
135344; Caquetd: Rio Macaya, FMNH 69654;
Meta: Rio Guayabero, La Macarena,
MZUSP 6110; San Juan de Arama (Los Mi-
cos), FMNH 81308-09; Vaupés: Wacar4,
UTACV 3780.

ECUADOR: Morona-Santiago: Cusuime
(Rio Cusuime, 60 airline km SE Macas),
AMNH 113638; Napo: Limoncocha, KU
98607, UIMNH 61194-95; Santa Cecilia, KU
148282; Pastaza: Paracachi, Rio Curaray,
USNM 204091; Rio Pindo (near Rio Tigre),
USNM 204092; Rio Chambrio region of Rio
Pastaza, AMNH 49136; Rio Rutuno (trib.
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Rio Bobonaza), USNM 204093; Sarayacu
(Rio Bobonaza), USNM 204090.

FRENCH GUIANA: no specific locality,
MNHN 1903-232; MNHN 1955-44;
MNHN 1978-2548;, MNHN 1986-161,
MNHN 1986-574; Acarouany, MNHN
198995, Cayenne, MNHN 5548.

GUYANA: Abary River, 50 km above
Georgetown, USNM 141763, USNM
145462-72; Atkinson Airport, USNM
166830; Berbice, BMNH 1946.1.10.43; Coo-
maka Island, Moruca River, UMMZ 55859;
Demerara River, BMNH 1929.7.13.6; Du-
bulay Ranch on Berbice River, AMNH
R140232-34; Georgetown vicinity, UF
73141, Kartabo, AMNH 67869, FMNH
14838; Kura-Kura [Kosu Kosu?] Creek, De-
merara River, UMMZ 77819; forest near
penal settlement, Mazaruni, BMNH
1934.11.1.112.

PERU: Cuzco: Rio Comberciato (2000 ft.),
USNM 60693; Rio Coshereni [Cosireni?],
3000 ft., USNM 60694; 102 km E Quincemil
on Pto. Maldonado Rd., LSUMZ 27355; Lo-
reto: Alto Amazonas, Rio Potro, FMNH
109812-13; Balta, Rio Curanja, LSUMZ
14583, LSUMZ 26830-32; Centro Unidn,
TCWC 41404, TCWC 42072, TCWC 44605;
Estiron, Rio Ampiyacu, MZUSP 4382,
MZUSP 4389; Indiana, TCWC 44602; Iqui-
tos, TCWC 41403, TCWC 44603, USNM
197247, USNM 197249; Iquitos, Rio Itaya,
AMNH 54351; near Iquitos (Rio Yanayacu
at Rio Amazonas), KU 159738; Iquitos, Isla
Lupuna, AMNH 56100; Iquitos, Sta. Luisa
(Rio Nanay), FMNH 109809-11, FMNH
109814; Rio Maniti (ca. 50 km below Iqui-
tos), USNM 197251; Mishana, Rio Nanay,
MPM 10430, TCWC 42075, USNM 197248;
Rio Momon (tributary of Rio Nanay, a few
miles above its mouth), USNM 197254; Mo-
ropon, TCWC 41398-99, TCWC 42070; Or-
ellana (Reforma), AMNH 54611; Pampa
Hermosa, Rio Cushabatay, AMNH 53547,
AMNH 53583, AMNH 53808, AMNH
55426; Roaboya, Rio Ucayali, AMNH 52891,
AMNH 53106; Santa Maria, Rio Napo,
USNM 197250; Rio Ucayali [not mapped],
FMNH 4009-10; Yanamono, TCWC 41400
01, Yanayacu (ca. 30 km below Iquitos),
TCWC 42069, USNM 197252-53; Yarinaco-
cha (Rio Ucayali), FMNH 45632-33, FMNH
56136, LSUMZ 25401; Yurimaguas, BMNH
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84.2.18.12; upper Rio Ucayali, AMNH
71163 [not mapped]; Madre de Dios: NW
bank Rio Alto Madre de Dios at Salvaciéon
(Hacienda Erika), FMNH 224504-05,
UC-MVZ 197155-57; Lago Sandoval (Rio
Madre de Dios), UC-MVZ 173761; extreme
W bank of Lago Valencia, UC-MVZ 197160;
Pakitza (ca. 57 airline km NW mouth of Rio
Manu), UC-MVZ 197158-59; 15 km E Pto.
Maldonado, KU 204894-95; 30 km SSW Pto.
Maldonado (Tambopata Reserve), USNM
222348; Selvas del Rio [not mapped],
FMNH 40020-21; Zona Boca Amiga,
FMNH 81517-18; San Martin: Chiparana
(Huallaga), AMNH 52224; Ucayali: Santa Is-
abel, FMNH 45634; Yarinacocha, FMNH
45631

SURINAME: Batavia, BMNH 1946.4.4.13;
Hanover Savanna, KU 206414; Josikreek
(Saramacca), MCZ 154826-33; Kaiserberg
Airstrip (Zuid Rivier), FMNH 128781;
Moengo, USNM 64624, USNM 66867;
Nieuw Grond Plantation (Commewijne Ri-
vier), MCZ 152627, Paramaribo, AMNH
8660, BMNH 1946.4.4.12; Paramaribo (Bo-
tanical Garden), AMNH 104607; Sipaliwini
(near airstrip), MCZ 152628; Tepoe, UF
73146, UTACV 15698-99; Zanderij, AMNH
130485-86.

VENEZUELA: Amazonas: Esmeralda (56
km NNW Rio Cunucunuma, Belen), USNM
217149-52, USNM 217160-61, USNM
217199; 84 km SSE Esmeralda (10 km up
Rio Mavaca), USNM 217153-54; 32 km S
Pto. Ayacucho, USNM 217156, USNM
217164-65; 163 km ESE Pto. Ayacucho (Rio
Manapiare, San Juan), USNM 217155; Neb-
lina Base Camp on Rio Mawarinuma,
AMNH 133712, AMNH 133173; Rio Paci-
mani (Marurividi, Estacién Climatologia),
AMNH 127826 [not mapped]; Bolivar: 50
km SE El Manteco (Rio Supamo), USNM
217158; 56 km SE El Manteco (Rio Supa-
mo), USNM 162187; 13 km S, 1 km E Pu-
ente Cuyuni, KU 167563;

Corallus cooki

ST. VINCENT: No specific locality:
BMNH 91.5.12.8; MCZ 61111, 79105-06,
79761, 100658, USNM 9567 Charlotte: 0.4 km
WNW Orange Hill, MPM 23600; Upper
South Rivers, MPM 26147; St. Andrew: Cam-
den Park, MPM 26144—46; St. David: 0.2 mi
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S Chateaubelair, MPM 23391-92; St. George:
Kingstown, USNM 140154; St. Patrick: Her-
mitage, MPM 26148-9; 2.0 mi E Layou,
ASFS 11296; 2.0 mi ENE Layou, MPM
23291-312, MPM 23386-90, MPM 23596-99;
WEST INDIES: BMNH 1946.1.1.50.

Corallus grenadensis

GRENADA: no specific locality: [locality
data state Fedon’s Camp, but I consider
these data bogus], ASFS X7005, ASFS
X7044-52, LACM 59140; BMNH 87.6.29.20;
BMNH 87.6.29.22; BMNH 87.6.29.25;
BMNH 1964.1994; MCZ 6108, MCZ 100622,
MCZ 100625; St Andrew: Balthazar Estate,
MPM 23483-86, MPM 25365-69, MPM
25372-73; Grand Etang, MPM 23624-25,
MPM 25445; 1.0 mi NE Grand Etang, ASFS
X6901; 1.0 mi NNE Grand Etang, MPM
23487-88, 23623; 1.5 mi NE Grand Etang,
ASFS X7053; Grenville, MPM 23396; near
Grenville (0.5 mi NW Paradise), UF 43557—
58; Pearls, MPM 23381-82, MPM 23393-94,
MPM 25357-64, MPM 27957; Mt. Pleasant,
MPM 23508-09, USNM 67233; Mt. Pleasant
area, BMNH 97.7.23.49; St. David: B Bacolet,
MPM 25378-81; 0.5 km N St. David’s, MPM
23510-11; Morne Delice Rd., MPM 23513;
Mt. William Estate, MPM 26277; 1.0 mi
NNW Westerhall Estate, MPM 23513; Wes-
terhall Estate, MPM 25390-95; base of Wes-
terhall Point, ASFS 17618; 3.1 mi [east of?]
Woburn, UF 73145; St. George: Annandale
Falls, MPM 23494, MPM 23512, USNM
167396, USNM 299989; Beausejour, MCZ
79762-65, MCZ 92201-02, MPM 25370-71,
MPM 25374, MPM 25376-77; eastern base
of ’Anse aux Epines, MPM 23496, MPM
23501; Calvigny Estate, MPM 25382-86,
MPM 25388-89; Lower Woburn, MPM
23496-97, MPM 25387; Morne Rouge area
of Grande Anse, MPM 23482, MPM 23491—
93, MPM 23495; Mt. Hartman Bay, MPM
27955-56; 0.5 km N Prickly Point (I’Anse
aux Epines), MPM 23499; St. George’s,
BMNH 87.6.29.21, MCZ 6109-10, MCZ
7790-91, MCZ 8089-91; St. George’s (Botan-
ic Garden), BMNH 87.6.29.23-24, BMNH
87.6.29.26; True Blue area of Grande Anse,
MPM 23489-90, MPM 23506; Vendome,
MPM 23395; St. Mark: Diamond Estate,
MCZ 92200; St. Patrick: Mt. Alexander,
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ASFS X6995, X7004; Levera Pond, ASFS
11144, ASFS 11146, MPM 21931.

BALICEAUX: near ruins, MPM 26168-69.

BEQUIA: No specific locality: BMNH
90.11.25.18, UF 73140, MCZ 100624, 100626;
USNM 104228; half-way between Admir-
alty Bay and Spring Bay, UC-MVZ 84062;
Industry Bay area, MPM 23633-35; Parks,
ASFS 11352; between Paget Farm and La
Pompe area, MPM 26172-75; Port Eliza-
beth, MPM 23632.

CANOUAN: 0.5 mi NNE Charlestown,
MPM 23610-14; Happy Hill, 25629-30; trail
to Retreat (outside Charlestown), MPM
26164-65; Riley Hill area, MPM 26166—-67.

CARRIACOU: 1.5 km ENE Hillsborough,
MPM 23502-05, MPM 23507; between
Hillsborough and airport, MPM 23506.

ILE QUATRE: no specific locality: USNM
79097-98; between Lagoon Bay and Mahaut
Bay, MPM 26170-71.

MAYREAU: Grand Tarchie, MPM 26161;
Old Wall area, MPM 26162; Salt Whistle
Bay, MPM 25649; La Souciere area, Saline
Bay, MPM 25651; above jetty above La Sou-
ciere, MPM 26160; Station Hill area, MPM
25648, 25650, 26163.

MUSTIQUE: Granby Plantation, MPM
23619-20; between Rutland Bay and Lime
Kiln Bay, MPM 23618.

PETIT MARTINIQUE: MCZ 6112.

UNION ISLAND: no specific locality:
MCZ 79104, MPM 23606-07, MPM 23626;
near Belmont Salt Pond, MPM 26157-59;
Clifton, MPM 25631-32, MPM 26156; above
Richmond Bay, MPM 23608; Salt Pond at
Richmond Bay, MPM 23602-05.

Corallus ruschenbergerii

COLOMBIA: Antioquia: Rio Arquia, near
Pto. Palacios, LACM 45412; Bolivar: Cafio
Careto, between San Marcos and Los Flo-
res, FMNH 165258; Cesar: Rio Guaimaral,
USNM 117498-99, USNM 117501; Chocé:
Cano Corazon, Rio Tolo, FMNH 73794-95;
Magdalena: Bonda, UMMZ 63920; Meta:
Lomalinda, UTACV 2856, UTACV 3779,
UTACYV 3862; Norte de Santander: Rosario de
Cucuta (= Villa Rosario), BMNH 89.8.23.3;
Sucre: 4 km E Tolu, LACM 114656.

COSTA RICA: Puntarenas: Palmar Norte,
UMMZ 131314; Rincén de Osa, WWL [no
number]; near Rincén de Osa, CRE 3155;
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vicinity of Rincén de Osa, CRE 6396; 8 km
NW Villa Neily, near Rio Carcol, CRE 8037.

PANAMA: no specific locality: ANSP
10325, TCWC 33543, UMMZ 65659, USNM
53896; Canal Zone: no specific locality,
FMNH 31747, MPM 26290; near Fort Clay-
ton Reservation, UIMNH 41808, UIMNH
42230; Fort Kobbe, KU 110259, KU 110273;
Palo Seco, KU 110258, USNM 138958; Rod-
man, KU 110260; Darién: Quebrada Porta-
chaque near mouth of Rio Tuquesa,
UC-MVZ 83431; El Real, KU 80588, KU
107910; KU 110252; near El Real de Santa
Maria [= El Real], USNM 140675; Rio Chu-
cunaque opp. Rio Canclon, UMMZ 124207-
08; Rio Chucunaque above Rio Chiati, KU
107624-25; Rio Chucunaque, ca. 10 km be-
low Rio Subcuti, KU 107626; Rio Chucu-
naque, ca. 7 km above Rio Morti, KU
107627-35; Rio Ucurganti, ca. 7 km above
mouth, KU 107636-39; Yaviza, UC-MVZ
83433; Panama: Altos de Majé, AMNH
109639; Rio Bayano (Gorgas Memorial Lab.
Field Station), UMMZ 135365; Pearl Islands:
Isla Contadora, AMNH 108688-90; Isla Rey,
FMNH 154316; San Blas: Armila, Quebrada
Venado, USNM 150129; Camp Sasardi, KU
110255; Isla Suscantupu, KU 110256-57;
Veraguas: Isla de Cebaco.

TRINIDAD: No specific locality: FMNH
49923, USNM 14675, USNM 17762, USNM
54335; Arima, AMNH 73097, Arima, N of
milepost 1.5, USNM 306169; Diego Martin,
MCZ 100623; Maracas Valley (0.75 mi N St.
Joseph), MCZ 80858; Mt. Harris, FMNH
49915-17, FMNH 49919, FMNH 49921-22;
Plaisance Mayero, FMNH 49926; Port-of-
Spain, AMNH 73098; betwen Port-of-Spain
and San Fernando, USNM 118048; Quarre
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Dam (Hollis Reservoir), MCZ 65491, MPM
23595, MPM 26199-200, MPM 26378,
USNM 196370; Sangre Grande (Long-
stretch), AMNH 85938; Sangre Grande
Stretch, AMNH 81480; San Rafael, FMNH
49918, FMNH 49920, FMNH 49924-25; St.
Ann’s, MPM 26201; Teteron Bay [not locat-
ed], AMNH 64485; Tucker Valley [not lo-
cated on map], AMNH 64482; Waller Field,
AMNH 73096, AMNH 73099, UF 3638;

TOBAGO: 1.5 mi ENE Charlottesville
(hills above Man-of-War Bay), AMNH
108742; ca. 5 km W Charlottesville (near
Hermitage), USNM 228020; Hillsborough
Dam (east side of lake), USNM 228017-19;
west of Roxborough (Roxborough-Bloody
Bay road), USNM 306071; Speysise, MCZ
126230.

VENEZUELA: Amazonas: 163 km ESE
Pto. Ayacucho (Rio Manapiare), USNM
217162-63; Apure: 29 km SSE Santo Domin-
go (Selvas de San Camilo, Nulita), USNM
217157; Barinas: Hato de la Cruz (Arismen-
di), UC-MVZ 110723; Bolivar: 45 km ESE
Caicara, Hato la Florida, USNM 217159;
Ciudad Bolivar, USNM 55874; Cuchivero,
AMNH 29313; Carabobo: NW of Urama,
USNM 162836; Delta Amacuro: 140 km NE
Barrancas, LACM 31474; near mouth of Rio
Orinoco, BMNH 97.7.23.50; Gudrico: 50 km
S Calabozo, UF 56530; Miranda: Rio Chico,
100 km E La Guaira, USNM 27832; Mona-
gus: Caripito, AMNH 65569, AMNH 98224;
42 km SE Maturin, LACM 31472-73; Nueva
Esparta: 10 km WSW Asuncion, USNM
217166; 1.5 kmn N San Francisco de Macano,
KU 117032; Sucre: La Angelita, UIMNH
95135-38; 7 km S Guaraunos, KU 167564
65; El Pilar, CAS 94645.



