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Natural history, potential distribution and
conservation status of the Manabi Hognose Pitviper
Porthidium arcosae (SCHATTI & KRAMER, 1993),
in Ecuador

(Squamata: Viperidae: Crotalinae)

Naturgeschichte, potentielle Verbreitung und Schutzstatus der Lanzenotter
Porthidium arcosae (SCHATTI & KRAMER, 1993) in Ecuador
(Squamata: Viperidae: Crotalinae)

JORGE H. VALENCIA & GEORGE VACA-GUERRERO & KATTY GARZON

KURZFASSUNG

Porthidium arcosae (SCHATTI & KRAMER, 1993) ist eine terrestrische, kleinwiichsige (ca. 720 mm Gesamt-
lange), seltene und wenig erforschte Grubenotter, die als Endemit von Ecuador in Trockenwaldhabitaten der Provinz
Manabi vorkommt. Aus Untersuchungen an Sammlungsexemplaren und Freilandbeobachtungen ergaben sich neue
Erkenntnisse zur Naturgeschichte und potentiellen Verbreitung. Die vorliegende Aktualisierung der Kenntnis der
horizontalen und vertikalen Verbreitung schlieft 12 Fundorte in der Provinz Manabi ein. Eine dkologische Nischen-
modellierung sagte weitere kiistennahe Vorkommen in den Provinzen Manabi (nérdlich bis San Vicente, 50 km nérd-
licher als bekannt) und Santa Elena voraus. Sexualdimorphismus bei Rumpf- oder Schwanzlinge war nicht nach-
weisbar, jedoch in der relativen Kopfbreite, wobei Weibchen signifikant breitere Kopfe hatten. Das Paarungsver-
halten wird an drei Gruppen gehélterter Tiere beschrieben. Porthidium arcosae ernéhrt sich als Jungtier von Echsen,
erwachsen von Nagetieren. Vier weitere Grubenotternarten leben mit P. arcosae sympatrisch: Bothrops asper,
Bothrops punctatus, Bothriechis schlegelii und Porthidium nasutum. Der Fall eines Giftbisses durch P. arcosae an
einem 29-jahrigen Mann wird beschrieben. Bei Abschitzung des Schutzstatus wire P. arcosae in die IUCN
Kategorie ‘Endangered’ einzustufen.

ABSTRACT

Porthidium arcosae (SCHATTI & KRAMER, 1993) is a terrestrial, small-sized (ca. 720 mm total length), rare
and little studied pitviper endemic to Ecuador, occurring in a variety of dry xeric forests, in the province of Manabi.
Specimens preserved in collections and observations of snakes in captive conditions yielded new information about
its natural history and potential distribution. The present update of our knowledge on the geographical and altitu-
dinal range includes 12 localities in the province of Manabi. An ecological niche model predicted additional
records along the coast of the provinces of Manabi (as far to the north as San Vicente, about 50 km beyond the
known territory) and Santa Elena. Sexual dimorphism was not significant relative to the length of body and tail.
However, there was a significant difference in the length-to-width ratio of the head, which is comparatively wider
in females. Courtship and mating is briefly described from three captive groups. Porthidium arcosae feeds on
lizards in its juvenile phase and rodents as an adult. Four more pitviper species are sympatric with P. arcosae:
Bothrops asper, Bothrops punctatus, Bothriechis schlegelii and Porthidium nasutum. A case is reported of enven-
omation of a 29-year-old man from a bite by P. arcosae is reported. A conservation status assessment indicates that
P. arcosae would classify for the IUCN category Endangered (EN).
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INTRODUCTION

Lanceheads of the genus Porthidium  BELL & LAMAR 2004). From Ecuador, two
CopE, 1871, are distributed from Mexico in  species are reported: Porthidium nasutum
Central America to the Neotropical region  (BOoCOURT, 1861) in the lowlands of the
of Venezuela, Colombia and Ecuador (CaAmMP-  pacific versant, and P. arcosae (SCHATTI &
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KRAMER, 1993), in the coastal Province of
Manabi (ALMENDARIZ 1991; CAMPBELL &
LAMAR 2004; CoLoma 2004). Both species
lack detailed biological studies as compared
to other members of the ophidian fauna from
Ecuador (CADLE 1985; CISNEROS-HEREDIA et
al. 2006). Since its recent discovery by
SCHATTI & KRAMER (1993) limited attention
was payed to P. arcosae, and information

concerning its distribution and natural histo-
ry is fragmentary. The present research
which is largely based on information re-
trieved from a database of Fundacion Her-
petologica Gustavo Orcés, Quito, Ecuador
(FHGO), aims to update information on the
natural history, geographic distribution and
conservation status of the pitviper P. arco-
sae in Ecuador.

MATERIALS AND METHODS

Field data (date, time, locality, habitat
and abundance) was gathered in various lo-
calities in the Province of Manabi by using
personal experience encounter surveys and
from specimens collected by native people.
Ten individuals of P. arcosae were main-
tained under captive conditions at the Vi-
varium de Quito to analyze their repro-
ductive and predatory behavior, whereas,
voucher specimens (7 = 22) were preserved
and deposited in the Fundacion Her-
petologica Gustavo Orcés, Quito, Ecuador
(FHGO).

Ecological data was obtained from 12
localities where the snake was found and
from which geographic coordinates were
known (four localities registered in the data-
base of FHGO were known only by their
names and geographic coordinates were im-
possible to verify). Twenty-six preserved
specimens were dissected, and their stom-
ach contents and reproductive status ana-
lyzed. Clinical reports in medical units of
the Province of Manabi about patients bitten
by venomous snakes were reviewed as well.
A digital scale was used to weigh the ani-
mals (to the nearest 0.1 g). Morphometric
data was obtained from six adult females
and nine adult males. Measurements of the
head were made using a digital caliper (to
the nearest 0.1 mm), and measurements of
the body by means of a metal ruler. All
morphometric values were expressed as
mean =+ standard deviation; Table 1 summa-
rizes this specimens’ data.

The geographic coordinates and eleva-
tions were taken from the FHGO database
system, according to the physical map of the
Republic of Ecuador 1:250.000, published
by the IGM - Instituto Geografico Militar of
Ecuador (2008).

Abbreviations used: FHGO - Fundacién
Herpetologica Gustavo Orcés, Quito; MNP
- Machalilla National Park, Manabi, Ecua-
dor; IUCN - The International Union for the
Conservation of Nature; SVL - snout-vent
length; TL - tail length (from the vent to tip
of tail); TTL - total length (from tip of snout
to tip of tail); HL - head length; HW - head
width; EN - Endangered.

Environmental layers and
distribution model building

A total of 16 record localities were re-
trieved from the FHGO Database, which
included collection data of animals kept
alive. Due to the fact that four localities
from Jipijapa district could not be verified
geographically, the ecological niche model-
ing was based on 12 collection localities
only.

Accuracy of georeferences was esti-
mated following the best practices stated by
CHAPMAN & WIECZOREK (2006) and using
the ‘Georeferencing Calculator’ (WIECZOREK
2001).

Nineteen environmental layers (reso-
lution: 1 km) were obtained from WORLD-
CLIM (HuMANS et al. 2005). Highly corre-
lated variables (72 > 0.85) were removed by
constructing a global correlation tree (with-
in 19 bioclimatic variables from Ecuador)
using the UPMGA method in BioMapper
4.0 (HirzEL et al. 2007). Data reduction re-
sulted in ten non-redundant environmental
variables: ‘annual mean temperature’, ‘mean
monthly temperature range’, ‘isothermality’
(= temperature mean diurnal range / temper-
ature annual range), ‘mean temperature of
wettest quarter’, ‘“annual precipitation’, ‘pre-
cipitation seasonality’, ‘precipitation of
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wettest quarter’, ‘precipitation of driest
quarter’, ‘precipitation of warmest quarter’,
and precipitation of coldest quarter’.

Ecological niche models were gener-
ated with a presence-only method based on
a maximum entropy approach (Maxent;
PHILLIPS et al. 2006) that was shown to be
effective for modeling species’ distributions
in comparison with alternative approaches
(see ELITH et al. 2006). Default recom-
mended values were used for the conver-
gence threshold (10-5) and maximum num-
ber of iterations (500).

The predictive performance of the eco-
logical niche model of P. arcosae was
assessed by the statistic means based on a

Jackknife cross-validation, ‘Leave-One-
Out’, used for testing models when locality
records are scarce (PEARSON et al. 2007).
Since Maxent output is continuous, a thresh-
old must be selected to create a binary distri-
bution model. A conservative threshold was
chosen based on the lowest predicted value
associated with any of the observed sam-
pling sites for the model (PEARSON et. al.
2007; LPT - lowest presence threshold).

Thus, the final ecological niche model
was sectioned according to analogous veg-
etation systems in which P. arcosae was re-
ported, Cloud Forest and Evergreen Foot-
hill Forest vegetation systems being re-
moved.

RESULTS

Distribution

Porthidium arcosae (Fig. 1) was re-
cently reported by ScCHATTI & KRAMER
(1993), Coroma et al. (2000), and CAmp-
BELL & LAMAR (2004), as a species restrict-
ed to dry forest in western Ecuador (Dry
Scrubland of Lowlands, see SIERRA 1999).

Retrieval from the FHGO database
resulted in the following list of record
localities: in the Province of Manabi, the
presence of P. arcosae was recorded from
three localities of the Puerto Lopez district
(Agua Blanca, Salango, and Machalilla);
six of the lJipijapa district (La Cuesta,
Naranjal, Sancan, San Eloy, Santa Rosa,
and San Sebastian); one locality of the
Manta district (San Mateo); one of the
Montecristi district; and one from Sucre
(Bahia de Caraquez), which corresponds to
the northernmost record of this species.
The known distribution area of P. arcosae
covers about 3900 km?2; the altitudinal
range is from sea level to ca. 300 m a.s.l.
(Fig. 2, Table 1).

The ecological niche model of P
arcosae predicted unknown presence arcas
along the northern coast of Manabi (Jama,
Cabuyal, Canoa, and San Vicente locali-
ties), about 50 km from the northernmost
known occurrence. Southern predicted
regions were approximately 60 km from the
southernmost known site of occurrence.

This latter area extends along the coastal
region into the Province of Santa Elena.

Habitat, microhabitat
and activity patterns

All records of P. arcosae originated
from dry forests of the coastal and central-
western regions in the Province of Manabi,
which include the vegetative systems ‘De-
ciduous Coastal Lowland Forest’, ‘Semide-
ciduous Coastal Lowland Forest’, ‘Dry Scrub
Coastal Lowland Forest’, and ‘Scrubby Sa-
vannah’ (see SIERRA 1999). BARRAGAN et al.
(2001) reported the presence of this snake in
primary and secondary forest, occasionally
in open areas, and urbanized landscape.

The terrestrial viper’s activity was pri-
marily nocturnal (17:20 - 21:48; n = 27
observations), however, active individuals
were also observed by day (8:00 - 13:30; n
= 3). During the daytime, the temperature
in the dry forest became very high (> 30 °C),
and P, arcosae remained underground in the
sampling season (March to June 2001). But
on clear days in the short periods of heavy
precipitation  (February-April), these
pitvipers emerged from their hideouts
(09:30 - 10:30; n = 8) and moved on the
ground in continuous zig-zag locomotion,
which was clearly supported by the short
and strong tail.
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Fig. 1: Porthidium arcosae (SCHATTI & KRAMER, 1993) from San Mateo, Manta, Province of Manabi,
Ecuador (FHGO live coll. 2160). Photo: Jorge H. VALENCIA.

Abb. 1: Porthidium arcosae (SCHATTI & KRAMER, 1993) aus San Mateo, Manta, Provinz Manabi,
Ecuador (FHGO 2160, Lebendtiersammlung). Photo: Jorge H. VALENCIA.

Size and sexual dimorphism
of adult individuals

Mean total length (TTL) of six adult
female specimens was 626.8 + 81.7 mm
(range 495.0 — 726.0 mm) and of nine adult
males 575.7 + 83.8 mm (range 412.0 — 690.0
mm). The maximum TTL of 726.0 mm was
observed in a female (FHGO living collec-
tion 2473). The maximum body mass found
was 547 g in the female FHGO living col-
lection 2472.

The differences in total length (TTL)
between males and females were not signif-
icant (one-way ANOVA F=1.37, p>0.26).
The tail length (TL) and the proportion
TL/TTL were compared between female
and male adult specimens. In both above
traits, significant differences among sexes
were also not found (one-way ANOVA; F =
1.55, p > 023 TL; F = 3.41, p > 0.08
TL/TTL).

The proportion of head length (HL)
and head width (HW) revealed significant
sexual differences between adult specimens;
female heads were proportionately wider
than male heads (one-way ANOVA F =
9.03, p = 0.01) (Fig. 3).

Courtship and mating

No field observations of copulation or
courting of P. arcosae were available from
the literature. Below are the summarized
(largely anecdotal, not statistically support-
ed) observations made under captive condi-
tions, in three groups, of these pitvipers con-
sisting of two males and a female each.

1) In the initial reconnaissance and
combat phase, we observed combat preludes
between males with repetitive tongue moves
which lasted 2 - 3 seconds with intervals of
1 - 2 seconds, during 20 + 7 minutes. This
activity between males was followed by
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Table 1: Thirty-two specimens of Porthidium arcosae (SCHATTI & KRAMER, 1993) originating from the
Province of Manabi, Ecuador, were available for the present study. FHGO - Inventory number of Fundacién
Herpetologica Gustavo Orcés, Quito, Ecuador; DC — Date of Collection; sex (M — Male, F — Female); BM — Body
Mass [g]; SVL — Snout Vent Length [mm]; TTL — Total Length [mm]; HL — Head Length [mm]; HW — Head Width
[mm]; P/A — Preserved (P) / Alive (A); SC - Stomach Contents present (+) / absent (-).

Tab.1: Die zur vorliegenden Untersuchung verwendeten zweiunddreiBig Exemplare von Porthidium arcosae
(SCHATTI & KRAMER, 1993) aus der Provinz Manabi, Ecuador. FHGO - Inventarnummer der Fundacion Herpeto-
logica Gustavo Orcés, Quito, Ecuador; DC — Sammeldatum; Sex - Geschlecht (M - Ménnchen, F — Weibchen);
BM — Korpermasse [g]; SVL — Kopf-Rumpf-Lénge [mm]; TTL — Gesamtlinge [mm]; HL — Kopfldnge [mm];
HW — Kopfbreite [mm]; P/A — Konserviert (P) / Lebend (A); SC - Mageninhalt vorhanden (+) / fehlend (-).

FHGO Locality, Altitude / Sex BM SVL TTL HL HW p/a SC
Fundort, Seehdhe (M/F) [g] [mm] [mm] [mm] [mm] (+/-)

2160  San Mateo, Manta 17.09.1998 F 50.6 559 660 33.6 229 A -
3982  San Mateo, Manta 16.09.1998 F 53.1 539 600 30.1 203 P -
2521  San Mateo, Manta 04.04.2002 M 473 460 528 275 197 A -
3615  Montecristi 17.09.1998 M 103.8 507 566 29.0 170 P +
3005  Jipijapa, La Cuesta 20.04.2001  F 100 266 298 185 8.5 P +
3119  Jipijapa, La Cuesta 20.04.2001 ™M 100 251 270 17.5 11.7 P +
3154  Jipijapa, La Cuesta 26.05.2001 M 132 266 300 17.8 10.1 P -
3164  lipijapa, La Cuesta 28.05.2001 F 1758 439 495 328 180 P -
3210  Jipijapa, La Cuesta 23.05.2001  F 782 269 253 166 9.5 P -
3111  Jipijapa, Piedras Pintadas 24042001 M 120 226 260 17.6 9.6 P -
3118  Jipijapa, Piedras Pintadas 20.04.2001 M 10.0 243 270 185 8.5 P +
2286  Montecristi 17.11.2002 F 979 321 358 179 120 A -
3122 Jipijapa, Piedras Pintadas 20.04.2001 M 120 249 280 19.0 9.0 P -
3150  Jipijapa, Piedras Pintadas 16.05.2001 F 1022 219 243 16.5 105 P -
3239  Jipijapa, Piedras Pintadas 18.05.2001 M 16.0 214 245 164 7.6 P -
3133 lipijapa, San Sebastian 20.04.2001 M 12.0 614 690 38.1 18.1 P -
2718  Jipijapa, Los Laureles 11.042001 M 28.0 191 215 148 10.6 P -
3123 Jipijapa, Los Laureles 25.042001 F 80 223 265 167 114 P +
2490  Jipijapa, Los Laureles 17.05.2001 M 146.0 518 590 28.6 17.1 A -
3559  lipijapa, Naranjal 20.05.2001 M 56.0 221 248 179 100 P -
3186  Jipijapa, Pepito Colorado 26.05.2001 M 3015 547 615 30.7 182 P +
3212 Jipijapa, Pepito Colorado 22.05.2001 F 28.0 238 240 166 106 P -
2463  lJipijapa, Piedras Pintadas 19.04.2001 F 156.0 552 620 321 173 A -
2462  Jipijapa, Los Laureles 06.04.2001 M 40.0 376 420 215 126 A -
2489  Jipijapa, Piedras Pintadas 17.05.2001 M 288.0 577 620 33.1 185 A -
3566  Jipijapa, Pisloy Central 12.042001 M 315.0 440 507 29.7 135 P -
3439  lipijapa, Sancon 16.06.2001 F 423 213 237 160 113 P -
3167  Jipijapa, San Eloy 22.04.2001 M 230.0 559 620 254 160 P +
2472  Jipijapa, Santa Rosa 22.04.2001 F 547.0 628 700 40.1 279 A -
2473  Jipijapa, Santa Rosa 05.05.2001 F 422.0 663 726 362 231 A -
2487  Jipijapa, Los Laureles 19.05.2001 ™M 38.0 241 271 17.1 78 A -
3777  Parque Nacional

Machalilla, Salango 15.06.2003 M 299.0 569 629 345 160 P +

swift moves, pulsative movements of the
head and circular movements of the body;
at times, occasional circular movements
around the female occurred. Duration of
these movements was 10 - 43 minutes sepa-
rated by intervals of decreased activity.

2) In the courtship phase, the males
showed their interest in females by seeking
close encounters with the female for periods
of 6 — 8 minutes. In these periods, the
male’s head was positioned above the
female’s head for a while and the first quar-
ter of the male’s body over the anterior por-

tion of the female’s body without making
contact, except through the male’s constant
tongue movements. In the end, both indi-
viduals separated from each other. After a
ritual combat one of the males began to
make circular movements around the body
of the female for 12 minutes, then slid back
and placed its head on the female’s head
with pulsative moves. After that it tilted
away for 15 minutes. In the following 7
minutes, the male climbed the body of the
female and after this the pair joined their
tails for the next 12 minutes.
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Fig. 2: Distribution of Porthidium arcosae (SCHATTI & KRAMER, 1993) in western Ecuador.
Potential range area of P. arcosae (dark gray); physical records of P. arcosae are numbered (1-12);
the western provinces (E - Esmeraldas, M - Manabi, SE - Santa Elena, G - Guayas, O - El Oro).
Record localities: 1 - Bahia de Caraquez, 2 - San Eloy, 3 - San Mateo, 4 - Montecristi,

5 - Santa Rosa, 6 - Sancan, 7 - Naranjal, 8 - La Cuesta, 9 - Pisloy, 10 - Agua Blanca,

11 - Puerto Lopez, 12 - Machalilla.

Abb. 2: Verbreitung von Porthidium arcosae (SCHATTI & KRAMER, 1993) in West-Ecuador.
Potentielle Verbreitung von P. arcosae (dunkelgrau), Nachweise von P. arcosae sind numeriert (1-12);
die westlichen Provinzen (E - Esmeraldas, M - Manabi, SE - Santa Elena, G - Guayas, O - El Oro).
Fundortlegende: 1 - Bahia de Caraquez, 2 - San Eloy, 3 - San Mateo, 4 - Montecristi,

5 - Santa Rosa, 6 - Sancan, 7 - Naranjal, 8 - La Cuesta, 9 - Pisloy, 10 - Agua Blanca,

11 - Puerto Lopez, 12 - Machalilla.

3) The mating phase lasted 2 hours
and 24 minutes, and included the joining of
tails and the introduction of one hemipenis
into the sexual cavity of the female.
Gestation after mating under captive condi-
tions was not observed.

Prey and predatory behavior
During field observations (mainly

nocturnal), P. arcosae was never seen cap-
turing prey. Nevertheless, remains of the

following items (SVL indicated) were found
in the gastrointestinal tracts of preserved
adult individuals: an adult rodent Heteromys
sp. (FHGO 3186; SVL 64 mm), the teiid
lizard Ameiva septemlineata DUMERIL, 1851
(FHGO 3615, 3167; SVL 26.6 mm and 35.8
mm, respectively), an unidentified rodent
(FHGO 3777, SVL 62.6 mm), and the
iguanian lizard Microlophus occipitalis
(PETERS, 1871) in four snake specimens
(FHGO 3118, 3119, 3123, 3005; SVL 27.0 -
29.8 mm). Eight snakes out of 26 dissected
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Fig. 3: Head length versus head width in 6 adult female (0) and 9 adult male (A) Porthidium arcosae
(SCHATTI & KRAMER, 1993) from western Ecuador. The proportionately wider head
of the females represents a clear sexual dimorphism.

ADbb 3: Kopflinge und Kopfbreite bei 6 erwachsenen Weibchen (0) und 9 erwachsenen Méannchen (4A)
von Porthidium arcosae (SCHATTI & KRAMER, 1993) aus West-Ecuador.
Die relativ groere Kopfbreite der Weibchen stellt einen deutlichen Geschlechtsdimorphismus dar.

revealed stomach contents, however, one
item at most.

The predatory behavior in this species
is similar to other pitvipers, involving pul-
sative moves of the head and rapid tongue
movements towards the prey. The attack is
quick and takes between 6 to 30 seconds
before biting the prey, which is released
immediately after the bite. In wild and cap-
tive conditions, coiling around the prey was
not observed.

Sympatric snakes and similar species

Porthidium arcosae is an Ecuadorian
endemic snake known only from the west-
ern lowlands of the Provinces of Manabi
and, supposedly, Santa Elena, where it oc-

curs in sympatry with four pitviper species:
Bothrops asper (GARMAN, 1884), Bothrops
punctatus (GARCIA, 1896), Bothriechis schle-
gelii (BERTHOLD, 1846) and Porthidium na-
sutum.

Within the range area of P. arcosae,
the vegetative composition changes abrupt-
ly with the altitude. Here, toward coastal
areas, the wet forest of the ridgetops rapidly
turns into the dry forest of the middle and
lower slopes below 300 m a.s.l. CISNEROS-
HEREDIA & YANEZ-MUNOZ (2005) reported
the occurrence of P nasutum in the
Machalilla National Park up to 750 m a.s.l.
(Cerro San Sebastian), along the foothill
evergreen forest and low montane forest.
The proximity between these two species in
the MNP may cause confusion to differenti-
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ate them, particularly in juvenile and
subadult stages. Porthidium nasutum can
be confused with P, arcosae because of sim-
ilar color-pattern with a pale vertebral line;
on either side of this line may be triangular
and rectangular blotches.

Porthidium nasutum can be differenti-
ated from P. arcosae by fewer ventrals: 123-
145 versus 159-168 (counts of P. nasutum in
CAMPBELL & LAMAR 2004, of P. arcosae
from FHGO sample). Bothrops asper and
B. punctatus (first record in dry forest) are
larger species (maximum TTL 250 cm and
112 cm, respectively; versus 76 cm), whose
features differ by coloration pattern.

BARRAGAN et al. (2001) reported the
presence of other snake species in the same
area in which P. arcosae was found. These
species are Boa constrictor imperator DAU-
DIN, 1803, Atractus sp., Dipsas oreas COPE,
1868, Imantodes cenchoa (LINNAEUS, 1758),
and Leptodeira septentrionalis (KENNICOTT
in BAIRD, 1859).

Resemblance in some colubrid snakes
with P. arcosae may be regarded as mimicry,
similar to other viperids in the Neotropical
region (SAaziMA 1992; BRODIE & BRODIE
1994).  Atractus sp., Dipsas oreas and
Leptodeira septentrionalis are nocturnal, ter-
restrial (Atractus sp.) or semi-arboreal (D.
oreas and L. septentrionalis) and often for-
age on the ground for invertebrates (Atractus
sp.), or prey on frogs (L. septentrionalis) or
slugs and snails (D. oreas). In the latter
three species, the color pattern varies in var-
ious shades of dark brown and yellow with
darker irregular or angular blotches, howev-
er, a vertebral stripe is not present.

Abundance

Porthidium arcosae can be remark-
ably abundant in dry and xeric forests in the
Province of Manabi. BARRAGAN et al. (2001)
reported 147 snake individuals collected be-
tween March and June 2000 in the Jipijapa
district (Province of Manabi), among which
P. arcosae was the second most abundant
snake in the collection, accounting for 33
individuals (22.4%) of the total; May and
April were the richest months with 18 and
13 captured, respectively. Out of the 33 in-
dividuals, 14 were males (42.42 %), 8 fe-
males (24.24 %) and 11 juveniles (33.33 %).

Longevity

Information on the longevity of P
arcosae was not available. The maximum
longevity of a healthy specimen (FHGO live
coll. 2160) refers to an individual held at the
Vivarium-Quito for almost twelve years. It
is still alive. Other specimens maintained
under the same conditions at the Vivarium-
Quito survived more than eight years
(FHGO 3777, 7303; FHGO live coll. 2286,
2462, 2463).

Snakebite and
envenomation

One envenomation case due to snake-
bite by P. arcosae was recorded. The bite
happened in the venom snake laboratory in
the FHGO, and hospitalization occurred in
the VozAndes Hospital, Quito. A 29-years-
old male person was bitten on August 1,
2002, at 14:30 on the second finger of his
right hand. Local swelling at the site of the
bite appeared within 20 minutes. The
patient was hospitalized within 30 minutes
of the bite and found to be in normal condi-
tion at first view (temperature 36.6 °C, con-
scious and oriented) but with evidence of
inflammation, ecchymosis (hematoma) and
peripheral venous pulsations.

Laboratory tests identified slight
changes in the cellular composition of the
blood (10 and 20 minutes leukocytes 8.5%,
segmented neutrophil granulocytes 54%,
lymphocytes 35%, monocytes 7%, cosino-
phils 4%, and platelets 204000/pl). Circ-
umferences of the affected right upper ex-
tremity measured about 16 hours after the
bite, were: hand 24.0 cm, forearm 25.0 cm,
upper arm 25.0 cm as compared to the left
upper extremity (not affected) which meas-
ured: hand 22.0 cm, forearm 23.5 cm, and
upper arm 25.0 cm. The following two
days (August 2 and 3), intensive pain
developed at the site of the P. arcosae bite
on the hand, extending from the arm to the
back side of the shoulder. The treatment
received by the patient at the hospital in-
cluded analgesics, antibiotics and antite-
tanus prophylaxis whereas the administra-
tion of antiserum was not found to be nec-
essary. The patient was discharged after
four days.
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Conservation status

GREEN & CAMPBELL (1992), men-
tioned several aspects that predispose a pop-
ulation or species of pitvipers to be threat-
ened with extinction, attributing particular
importance to the crucial features of being:
(1) inhabitant of islands or confined to small
areas, (2) present in specialized habitats, (3)
subject to high mortality rate, (4) present at
low and or variable population densities, (5)
present at low intrinsic rates of population
growth, and (6) large body size. Porthidium
arcosae was not included in this publica-
tion; nevertheless, this species meets at least
several of the above mentioned specifica-
tions.

Porthidium arcosae was categorized
as Endangered (EN) (VALENCIA 2005) under
TUCN categories, because of its limited geo-
graphic distribution, its presence in dry for-
est only (point 1 and 2 arguments of threat
proposed for populations of pitvipers by
GREEN & CAMPBELL 1992), the small num-
ber of records in nature and national and

international museums, and the rapid
destruction and decline of dry forest habi-
tats. Currently, these arguments remain still
valid since the dry forests are increasingly
reduced in the Manabi province and the
western region of Ecuador, especially in
favor of agricultural and livestock activities
(C1SNEROS-HEREDIA 2006b; VALENCIA et al.
2008a).

The known population of P. arcosae is
currently under continuous threat because of
habitat loss. The MNP is a unique and pro-
tected national park in this region, which
may ensure the survival of this snake and
other species of the flora and fauna in cen-
tral-western Ecuador. Machalilla National
Park, part of the Tumbesian region formed
by endemic and fragile flora and fauna eco-
systems (DODSON & GENTRY 1991; PARKER
& CARR 1992; PALADINES 2003; AGUIRRE-
MEeNDOzA & Kvist 2005) consists of 550
km? of natural forest; nonetheless, only ca.
60 km? overlap with the P. arcosae distribu-
tion range.

DISCUSSION

Geographic distribution and
conservation aspects

Herpetofaunal studies in dry forests of
Ecuador are scarce or limited to the MNP
(see PARKER & CARR 1992; CISNEROS-
HEREDIA et al. 2006). Some published data
refer to taxonomic and phylogenetic analy-
ses (e. g. CoLoMA 1995; RoN et al. 2004),
and a few studies to the natural history (e. g.
CISNEROS-HEREDIA 2006a) of dry forest
species. Limited information may include
misidentification or produce confusion con-
cerning the occurring species, even among
biologists (see Bothrops atrox (LINNAEUS,
1758) at the MNP, PARKER & CARR 1992).
This potential identification problem can
negatively affect native people, farmers and
ranchers who suffer from bites by poisonous
snakes which may easily be confused with
Bothrops asper (BARRAGAN et al. 2001).

The pitviper snakes in the western
region of Ecuador are represented by Both-
riechis schlegelii, Bothriopsis punctatus,

Bothrocophias campbelli (FREIRE-LASCANO,
1991), Bothrops asper, Lachesis acrochorda
(Garcia, 1896), Porthidium nasutum and P.
arcosae (CoLOMA et al. 2000; CAMPBELL &
LAMAR 2004), and an undescribed dry forest
species allied to Bothrops asper (E. SMITH,
pers. comm.), with only few species report-
ed in dry forest: Bothrops asper, B. puncta-
tus, and Porthidium arcosae.

Currently, Porthidium arcosae is
known from the south-central west of the
province of Manabi, but herein we propose
to extend the potential range of this snake to
the coastal region of Santa Elena. The eco-
logical niche model allowed us to identify
the potential distribution range of this snake
and three conspicuous dispersion barriers.
(1) A physical barrier: Porthidium arcosae
inhabits dry forest in the coastal areas of the
provinces of Manabi and most likely Santa
Elena. This region is clearly isolated from
the northern coastal regions by the Caraquez
Bay; (2) a habitat barrier: the vegetation
along the central coast of the Caraquez Bay
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is of the Manglar vegetative composition
type (see SIERRA 1999). This wet vegetative
system strictly divides the dry northern
forested areas from the dry southern areas,
only the latter being inhabited by P
arcosae; (3) the presence of interacting/
competing species: CISNEROS-HEREDIA &
YANEZ-MURNOZ (2005) reported the occur-
rence of Porthidium nasutum 11 km NW of
the Cardquez Bay. This is well in accor-
dance with the northern limits of the range
of P. arcosae reported here.

The province of Manabi is ecological-
ly divisible into two major biomes: the
northern portion formed by the Chocoan
region (wet and evergreen forest of the
western Andes) and the central and south-
western portion, including the province of
Santa Elena, which constitutes part of the
Tumbesian region (dry and xeric forest).

Compared to all other pitvipers, P.
arcosae has the most restricted distribution
in Ecuador. However, its pattern of distri-
bution is shared with range area patterns of
about 15 other species of amphibians and
reptiles, restricted to the Tumbesian region
(C1SNEROS-HEREDIA 2006a).

The MNP covers and only protects
about 1.5% of the P. arcosae distribution
range. The southern limit of this range is
overlapping with a small private reserve
area, the Bosque Protector Loma Alta. Ac-
cording to GIBSON & BECKER (2000), this
reserve extends from 200 m a.s.l. to 830 m
a.s.l. but includes almost exclusively forest
above 300 m a.s.l.

The Tumbesian Region was first rec-
ognized as an important bird area due to its
high biological diversity, degree of endem-
ism and threat status (STATTERSFIELD et al.
1998), and later as an area of amphibian
endemism since it encompasses the overlap-
ping ranges of twelve amphibian species of
highly restricted range (CISNEROS-HEREDIA
2006b). The tendency of endemism in the
area similarly applies to plants and mam-
mals (DODSON & GENTRY 1991; PARKER &
CARR 1992; ALBUJA 1999; PALADINES 2003;
AGUIRRE-MENDOZA & KVIST 2005; AGUIRRE
et al. 2006). The current authors are confi-
dent that future research will allow them to
propose the Tumbesian region as an area of
reptilian endemism and high conservation
priority.

Natural history aspects

Porthidium arcosae is restricted to
xeric, dry, and semi-deciduous forests like
other species of the genus such as as P. dunni
(HARTWEG & OLIVER, 1938), P hespere
(CAMPBELL, 1976), P. lansbergii (SCHLEGEL,
1841), P. ophryomegas (BOCOURT, 1868),
and P. yucatanicum (SMITH, 1941) (McCoy
& CENSKY 1992; CAMPBELL & LAMAR 2004,
BRYSON et al. 2008). Porthidium arcosae is
terrestrial with nocturnal and crepuscular
activity, but some individuals may be found
actively moving at different hours of day,
similar to P. dunni (JOHNSON 1974) and P.
lansbergii (CAMPBELL & LAMAR 2004).

Feeding seems to be specialized on
lizards (tropidurid and teiid species) and
rodents, in contrast to P. dunni, P. nasutum,
P. ophryomegas and P. yucatanicum that
feed on a diversity of anurans, lizards,
snakes (including conspecifics), birds and
mammals. There is ontogenic variation of
prey selection in P. arcosae in that the juve-
niles prefer small lizards whereas adults and
subadults favor rodents. This condition is
present also in other pitvipers such as
Agkistrodon bilineatus GUNTHER, 1863,
Atropoides mexicanus (DUMERIL, BIBRON &
DUMERIL, 1854) (CAMPBELL & LAMAR 2004),
Cerrophidion godmani GUNTHER, 1863
(CAMPBELL & SOLORZANO 1992), Crotalus
oreganus HOLBROOK, 1840, (MACKESSY et
al. 2003), and some members of the genus
Bothrops (ANDRADE & ABE 1999). The diet
of juvenile pitvipers can include inverte-
brates (Boapa et al. 2005; CAMPBELL &
LAMAR 2004); however, such prey was not
found in the stomachs of the specimens
reviewed. Nevertheless, invertebrates are
very likely to be an alimentary option in this
species, especially to juveniles.

The reproductive behavior P. arcosae
in captive conditions is similar to other
species of pitvipers (LELOUP 1975; SAZIMA
1992) and includes combat between males,
courtship to female and copula. The Viva-
rium of Quito-Ecuador maintains a perma-
nent program of management and reproduc-
tion of pitvipers. However, at present, the
captive breeding program of this snake is
not successful. Porthidium arcosae appears
to be more long-lived compared to other
Porthidium species such as P. nasutum and
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P. ophryomegas (above 12 years versus 6.5
years) (see SLAVENS & SLAVENS 2000).
Considering the body length, speci-
mens of the genus Porthidium usually attain
30-50 mm total length. However, P.
arcosae as well as P. ophryomegas, P. por-
rasi LAMAR, 2003 and P. lansbergii, are rel-
atively large species, which can exceed 700
mm in rare cases (see CAMPBELL & LAMAR
2004). In contrast to Porthidium nasutum,
P. ophryomegas and P. porrasi (see CAMP-
BELL & LAMAR 2004), P. arcosae does not
show significant sexual differences in total
length. Nonetheless, herein a relevant sexu-
al dimorphism in P. arcosae is reported:

adult females develop considerably wider
heads than adult males.

Knowledge on the reproductive biolo-
gy of the Ecuadorian pitvipers with restrict-
ed geographic distribution in captive breed-
ing programs is important for long-term
conservation to preserve the option for
eventual recovery of a species or population
to secured habitat (VALENCIA et al. 2008a).
There is no doubt that the program is a nec-
essary part of the national actions, which
include research on the nature and habitat
preservation of threatened species and cur-
rent climate change influences.
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