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Abstract. We present naturd history infor-
mation on 66 species of snakes found in the
forests of the M anaus regon, Centra Amazo-
nia, Brazil. For each species, we provide in-
formation on size, color pattern, habitat and
microhabitat, feeding habits, reproduction, and
defense. We dso include a partial summary of
the information available in the literature for
Amazonian locdities. Our results are based on
nearly 800 captures or sightings of snakes
made from 1990-1995 at locdlities around
M anaus, mostly a a primary forest reserve
25 km north of Manaus. Fiedd data a this
reserve were obtained during over 2600 man-h

M. Matinsand M. E. Olivera 1

of visudly searching for snakes, ca 1600 of
which during time constrained search. Tempera
ture and relative humidity in Manaus are high
and the amount of annud rainfdl (2075 mm/yr)
is relatively smdl, with a long dry season (4-7
mo). Of the 65 species for which information is
avallable, 28 (42%) are primarily terrestrid, 20
(30%) fossorid and/or cryptozoic, 13 (20%)
arbored, and four (6%) aguatic, athough many
species use more than one microhabitat when
active. Nearly dl inactive snakes were found on
vegetation. In relation to time of activity, of the
62 species for which information is available 26
species (41%) seem to be strictly diurnd, 13
(21%) strictly nocturna, and 23 (38%) both
diurna and nocturnd. The five prey types most
commonly consumed by snakes in the M anaus
regon are vertebrates: lizards (consumed by 58%
of the species), frogs (39%), mammads (23%),
birds (18%), and snakes (16%). A cluster analy-
sis combining data on microhabitat use, die ac-
tivity, and diet resulted in severd groups of spe-
cies with similar habits. All these "quilds" in-
cluded closdly related species, as wdl as dis-
tantly related ones that converge in habits. These
combined results indicate that besides current
ecologcd factors (e.g., predation pressure; dif-
ferentid prey avallability in different microhabi-
tats), historica factors (phylogeny and bio-
geography) may have played and important role
in determining the current natura history pat-
terns of this snake assemblage. A high diversity
of defensivetactics was found in the assemblage,
and phylogeny may be a strong determinant fac-
tor for the occurrence of defensive tactics in each
species. Contradicting generdizations on the
timing and length of reproductive season in
Amazonian snakes, juvenile recruitment seems to
occur mainly during the rainy season in most
species from the M anaus regon, athough some
species seem to breed throughout the year. This
may be a consequence of the prolonged dry sea
son that occurs in the regon, during which time
some resources occur in limited supplies.



Key Words. Serpentes; Amazonia; Micro-
habitat; Feeding, Defense; Reproduction.

Resumo. S&o apresentadas informagdes sobre
a histéria natura de 66 espécies de serpentes
encontradas em matas na regdo de M anaus,
Amazobnia centra, Brasil. Para cada espécie
séo fornecidas informagbes sobre tamanho,
coloragéo, habitat e microhabitat, habitos di-
mentares, reproducdo e defesa Também é
fornecidauma reviséo parcid das informagtes
disponiveis para outras locdidades amazoéni-
cas. Os resultados séo baseados em quase 800
capturas ou avistamentos de serpentes redli-
zados entre 1990 e 1995 em localidades a0
redor de Manaus, principdmente em uma
reservadeflorestaprimérialocdizadaa 25 km
a0 norte de M anaus. Os dados de campo nesta
reserva foram obtidos durante mais de 2.600
horas-homem de procura visud, cerca de
1.600 durante procuralimitadapor tempo. As
temperaturas e a umidade relativa em M anaus
sé dtas e a guantidade anual de chuvas
(média 2075 mm/ano) é relaivamente pe
guena, com estacdo seca prolongada (4—7 me-
ses). Entre 65 espécies para as quais existe
informacdo, 28 (42%) séo primariamente ter-
restres, 20 (30%) fossorias €/ou criptozoicas,
13 (20%) arboricolas e quatro (6%) aquéticas,
embora vé&rias espécies uilizem mas de um
microhabitat quando ativas. Quase todas as
serpentes inativas foram encontradas sobre a
vegetacdn. Com relacdo a0 periodo de ativi-
dade, das 62 espécies para as quas esta in-
formacdo esté disponivel, 26 (41%) parecem
ser estritamente diurnas, 13 (21%) estrita-
mente noturnas e 23 (38%) tanto diurnas
COmMoO noturnas. As CiNCO presas mais comuns
consumidas pelas serpentes de mata da regéo
de M anaus foram: lagartos (consumidos por
58% das espécies), anuros (39%), mamiferos
(23%), aves (18%) e serpentes (16%). Uma
andise de agrupamento combinando dados
sobre uso de microhabitat, periodo de ativi-
dade e dieta resultou em véaios grupos de
espécies com habitos similares. Todas estas
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"quildas" incluem espécies filogeneticamente
préximas, bem como espécies distantes que con-
vergem em habitos. Estes resultados combinados
indicam que, dém defatores ecolégcos correntes
(eg., presséo de predacéo; disponibilidade difer-
encid de presas em diferentes microhabitats),
fatores historicos (filogenia e biogeografia) devem
ter tido um papd importante na determinacéo
dos padrbes auais de histéria natura desta co-
munidade de serpentes. Foi encontrada uma
gande diversidade de té&icas defensivas na co-
munidade e a filogenia deve ser um importante
fator determinante naocorréncia detéticas defen-
sivas em cada espécie. Contradizendo generdiza
¢Oes sobre 0 periodo e a duracdo da estaco re-
produtiva em serpentes amazonicas, 0 recruta
mento de jovens na regé de Manaus paece
ocorrer principamente durante a estagcéo chuvosa
na maioria das espécies, embora dgumas se re-
produzam ao longo de todo o ano. Esse padréo
deve ser consequiéncia da estacéo seca prolongada
gue ocorre na regéo, periodo no qua aguns re-
Ccursos ocorrem em quantidades limitadas.

Good naturd history information (cf.
Greene 1993) forms the essentid raw data for
studies on evolutionary biology and ecology (see
Greene 1986 1993 1994a,b, for further discus-
sions). The few avalable studies that provide
good naturd history data on Amazonian snakes
(especidly Beebe 1946; Dudlman 1978; and
Dixon and Soini 1986) have been widdy used in
reviews on snake diversity and community
structure (e.g, Dudlman 1989 1990; Cadle and
Greene 1993). Amazonian habitats are shrinking
rlatively rapidly, threatening snake populations
with extinction; thus, the accumulation of de-
talled naturd history data on Amazonian snakes
is crucid for future conservation and manage-
ment (see Greene 1993).

The snake fauna of Centrd Amazonia is
still poorly known compared to its western (e.g.,
Dixon and Soini 1986; Dudlman 1978; Fuder
1986; Lescure and Gasc 1986; Rodriguez and
Cadle 1990; Vanzolini 1986), eastern (see Cunha



and Nascimento 1993, and references therein),
and northern (eg, Beebe 1946; Chippaux
1986; Gasc and Rodrigues 1980; Hoogmoed
1979 1982b; Lancini 1979; Roze 1966; Test et
a. 1966) portions. The available information
on the snakes of Centrd Amazonia is scarce
(M artins and Oliveira 1993), and the few ref-
erences to this fauna (Eger et a. 1996; Hoge
and Nina 1969; M artins 1993; M artins and
Gordo 1993; Matins and Oliveira 1993;
Schmidt and Inger 1951; Vanzolini 1985) ded
with one or afew species. The only relaively
detailed study on the snakes of Centrd Ama
zoniais that by Zimmermann and Rodrigues
(1990), which provides an andysis of the
herpetofauna community in some reserves
located about 70 km north of Manaus. For
shakes, these authors provided short descrip-
tions of resource use and abundance data,
based on 226 captures or sightings.

Herein we present detailed natura
history dataon 62 species of snakes found in
the forests of the Manaus regon, based on
about 800 snake captures or sightings, most of
them (552 sightings) made during a long-term
study a Reserva Ducke, a primary forest
reserve 25 km north of M anaus. Additiondly,
we examined severa museum specimens
(most of them from other Amazonian regons)
and used unpublished data obtained in other
Amazonian locdities to complement our data
on diet and reproduction. It is not our intent
to review the taxonomic status of the species
treated herein. However, we indicae refer-
ences containing detailed taxonomic informa
tion for each species. We follow the taxo-
nomic arangement in Peters and Donoso-
Barros (1970), except when stated otherwise
in the taxonomic comments.

STUDY AREAS
Most of the field data provided here

were gathered from 1990-1995 in severd lo-
cdities in the M anaus regon (see a map in
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Martins and Oliveira 1993). We consider the
M anaus regon to be a somewhat triangular area
limited on the west by an arbitrary straight line
from the Anavilhanas archipdago (close to the
mouth of the Rio Negro) to the Rio Pitinga (ca
250 km north of Rio Amazonas), on the north-
east by the Rio Uatumd, and on the south by the
Rio Amazonas. This large area has about 35.000
km? (3.5 million ha). However, most of our col-
lecting effort was made in a few scattered locdi-
ties within this large area (see below and Fig. 1 in
M artins and Oliveira1993). Biogeographically, it
is important to stress that our sample is re-
stricted to the northern banks of the Rio Negro
and the Rio Amazoneas; if we had expanded our
samplings to the southern banks of these two
maor rivers, some additiona species would be
included in our list.

M ost of our field data (552 snake sight-
ings of 52 species) resulted from a regular snake-
searching program (see M aterids and M ethods)
that operated from October 1991-M arch 1993 at
the Reserva Floresta Adolpho Ducke (RFAD;
Figs. 1-3). Results from fieldwork before and
after this period are aso included. The RFAD is
a 100 km? tract of forest, mostly undisturbed,
located a8 Km 26 on Highway AM-010 (con-
necting M anaus to Itacoatiara), north of M anaus.
It is under the administration of the Instituto
Naciond de Pesquisas da Amazobnia (INPA). A
comprehensive treatment of the history and
vegetation of the RFAD was provided by Prance
(1990); the summary provided here is exten-
sively based on this treatment.

Fromtheearly 1960s to 1972, INPA de-
veloped a silvicultura program of forest enrich-
ment and forest nurseries a the reserve. In 1972
the RFAD was declared a biologcal reserve and
al silviculturd work, except seed collecting and
phenology, was transferred to other reserves
around M anaus. However, the area utilized in
the silvicultura experiments represented less
than 2% of the tota area of the reserve. Today,
these areas are composed of tal trees with a
clean understory. Even with the additiona
clearings to house buildings and eventud inva



sions, over 90% of the reserve remains intact
(seeFig 1). The RFAD is covered by tropica
ranforest on terra firme latosol (Figs. 2, 3).
Severa smdl streams flood their banks creat-
ing swamps during the rainy season (Fig. 3).
These swamps contain many species typica
of flooded forests, especidly buriti pams
(Mauritia flexuosa; Fig. 3). There are areas of
white sand with dense “ campinarand’ forests.
Additiondly, there are a few areas of secon-
dary gowth (“ capoeiras”).

Regular searches for snakes a the
RFAD weredone in two study areas (1.4 km
gpart) located in physiognomicaly and topo-
gaphicaly different regons — a plateau and a
stream vdley. The plateau is covered by terra
firme forest with tal trees, many with thick
trunks, and a rdatively sparse understory
with many sessile padms (Fig 2A). It was
sampled using a 2 ha (100 x 200 m) study
area with trails cut every 10 m. The stream
valey consists of swamp forest with many
tal buriti pams, reatively short, thin trees,
dense herbaceous growth over a large portion
of the ground surface (Fig 3), and ardatively
dense understory with many low pams (Fig.
2B). Thevalley isdissected by a smdl stream
(about 1-3 mwide, 10-100 cm deep) on rela
tively level ground; its slopes are separated by
afloodplain @out 50-100 m. This area was
sampled using two trals that were cut ap-
proximately pardld to the stream, one of
them (gpproximately 650 m long) mostly on
the banks of the stream and the other (ap-
proximately 750 m long) mostly followingone
of the slopes (Fig. 3); the latter tral was sur-
veyed most intensively. Trals were marked
every 10 m to dlow exact locations of indi-
vidud snakes. Additiona sightings were made
in other areas in the RFAD, mainly on un-
paved roads and other disturbed aress. The
area sampled a the RFAD, including oppor-
tunistic sightings, was less than 100 ha (i.e.,
less than 1% of thereserve).

Additiona observations were made in
other localities around M anaus. Rio Pitinga is
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an area where a mining company constructed a
dam to instal a smdl hydrodectric station. The
areais covered by terrafirme forest on latosols
(Fig. 4) similar to that a the RFAD. In lae
1991, the water behind the dam rose 4 m above
theinitid flooding that had occurred some years
before. The work a Rio Pitinga included both
visud searching and the use of pitfal traps (Fig.
4; see M aerids and M ethods). A few additiona
observations made a the Babina hydrodectric
station (ca 100 km north of M anaus), also in the
Rio Uatumabasin, adso are included (see descrip-
tion of this regon in Martins 1991). A tota of
118 observations of 39 species were made in the
Rio Uatumabasin.

Rio Cuigras (ca. 90 km northwest of
M anaus) is a blackwater tributary of Rio Negro
characterized by “igapd” vegetation on the river
banks and terra firme forests inland (Fig. 5A).
“lgap@” consists of seasondly flooded low for-
ests on the banks of blackwater rivers. Careiro is
aregon of “varzed’, including white water riv-
ers, lakes, and seasondly flooded “vérzeda' for-
ests (with low trees; Fig 5B). The work a Rio
Cuidras and Carero was limited to visud
searching and resulted in 16 observations of 13
species of snakes.

Besides the locdities gven above, 105
snake observations of 26 species were made
elsewhere in the M anaus regon, mostly in dis-
turbed areas inside the Manaus metropolitan
area. To further substantiate our conclusions on
some species included here, we provide unpub-
lished field data on specimens found at additiona
localities in Amazonia, besides those in the
M anaus regon. These snakes were found by us
(in the Sates of Acre, Amazonas, Rondbnia,
Roraima, and Parg, Brazil), by C. Gascon a Rio
Jurua (Acreand Amazonas, Brazil), by L.J. Vitt
and J.P. Cddwsdl both in Brazil (Para, Rondonia,
and Rorama) and Ecuador (Rio Cuyabeno, Su-
cumbios Province), and by W.W. Lamar a sev-
erd locdities in western Amazonia

The climate in the M anaus regon is char-
acterized by a mean annud rainfal of 2075 mm
(in the period of 1931-1960; DNPM 1976),



with awel defined dry season (Fig 6). From
mid-1990 through mid-1994, the rainy sea
sons were concentrated from October—De-
cember through April-June and the generdly
long dry season extended from M ay—July
through September—November (Fig. 6). The
years of 1991-1993 were relativey wet (ca
20% above the mean in 1991 and 1992, 40%
in 1993). Temperatures in M anaus range from
18-37°C throughout the year (Leopoldo & 4.
1987; monthly means 26-28°C, Fig. 6) and
the rlative humidity is about 85% (monthly
means ca. 80—-90%, Fig. 6).

MATERIALS AND METHODS

Shake searching a the RFAD was un-
dertaken mostly from October 1991-M arch
1993, as part of the regular snake searching
prog'am. Additiona sightings a the RFAD
and a few sporadic collections were made
from M arch—September 1991 and from No-
vember 1993-August 1995. For practica
purposes, snake searching a the RFAD was
divided into two categories, time constrained
search (TCS see Campbdl and Christman
1982) and opportunistic sightings (OS). Only
thetrals a the 2 ha plateau area and those in
the stream valey were used for TCS We
waked 80-100 man-h every month, totaling
1595 man-h in 18 mo, 479 during daytime and
1116 a night. We made a higher effort a night
because the mean rate of snake sightings was
higher during this period (see beow). Five
people worked in TCS dthough in most
samples only two were present. Each previ-
ously inexperienced searcher was trained in
the method before working in TCS This
method consisted of waking very slowly
aong forest trals searching for snakes; the
search effort extended to dl visualy accessible
microhabitats. At night, we amost dways
made 5h-searches; during daytime, samples
varied from 1-4 h. During a 5h-search, we
usualy waked 300400 m (60-80 m/h). A
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total of 274 observations of 31 species was made
during TCS During the tota of 1595 man-h of
TCS about 112 km of trails were walked. M ean
rate of snake sightings during TCS was 0.064
snake per man-h duringdaytime and 0.217 snake
per man-h a night (i.e., one snake in 15h37min
of search by day and one snake in 4h36min at
night). Considering the mean length of trails
waked by each person during each sampling
hour of TCS(ca 70 m), one snake was found per
1.10 km waked during daytime and one snake
per 0.32 km waked a night.

Opportunistic sightings (OS) consisted of
searching for snakes during other activities at the
RFAD and a the additiond locdities cited
above; dthough not quantified as precisdy as in
TCS our sampling effort was over 1000 man-h.
At the RFAD, OS was peformed in various
habitats, mostly disturbed ones (see Sudy Ar-
ess). OS dso includes those eventud snake
sightings or captures made by other researchers
workingat the RFAD and other localities around
M anaus. A total of 278 observations of 49 spe-
cies made a the RFAD were considered OS.

Almost dl snakes found were ceptured
(during TCS, OS or using pitfal traps; see de-
talls of this latter method below), athough most
of them were released soon after capture. For
each snake we recorded: species, date and time of
capture/sighting, location in the reserve and/or in
the study area (when a the RFAD), snout—vent
length (SVL), tail length (TAL), and weight, in-
dividua (both during markings and recaptures,
sex (on afew occasions), microhabitat where the
snake was first seen, activity, and any additiona
observations on behavior, color pattern, natura
marks, presence/absence of eggs and/or prey, etc.
At the RFAD, dmost dl snakes found were
marked by clipping ventra scdes (Spdlerberg
1977).

Less than 5% of the snakes observed at
the RFAD werekilled and preserved both before
and a the end of the regular snake searching pro-
gam. At the other locdities sampled, most
specimens found were killed and preserved.
M ost of these voucher specimens are deposited



in the snake collections of the Instituto de
M edicinaTropica deM anaus (IMTM) and a
few of them arein the collections of the Insti-
tuto Naciond de Pesquisas da Amazonia
(INPA) and Museu de Historia Naturd da
Universidade Estadud de Campinas (ZUEC).

At Rio Pitinga, we used pitfal traps
(see Fitch 1987) made with large metal buck-
ets (100-150 1), instaled every 10 m and
linked with a plastic mesh drift fence 100 cm
high (Fig 4). About 500 m of trapline was
installed parald to the margns of the dam.
Traps were kept open continuously and in-
spected daly, resultingin the capture of about
100 snakes during about 3 mo (late Septem-
ber—ate December 1991). Additiond pitfdl
traps, using 20-27 | buckets and plastic mesh,
were installed a the RFAD a the end of
1992. However, thesetrgps were opened only
rarely, resultingin the collection of only three
small snakes; besides the smal sampling ef-
fort, the buckets seemed to be too smdl to
capture snakes.

For live and preserved specimens we
provide body sizes as length and, when in-
formative, mass. Length is provided as SVL,
SVL+TAL, or totd length (TTL).

A useful, clearly defined classification
of habitats is found in Dudlman (1978). Ex-
cept for minor modifications mainly because
of locd particularities of the vegetation (see
Sudy Aress, above), we use Duelman's
(1978) classification. Microhabitat is used
here as the position of the animad in the envi-
ronment while active (see Cadle and Greene
1993, for an dternative use of the term micro-
habitat). Resting microhabitats are also infor-
mative (Cadle and Greene 1993) and are pro-
vided when known.

In order to characterize microhabitat
use by snakes objectively, a classification
with well-defined categories must be available.
We define categories of microhabitat use as
follows. Aquatic (similar to the “Water” mi-
crohabitat of Duellman 1978) indicates those
snakes that regularly spend at least pat of
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their activity time inside the water. Fossoria
snakes (similar to “ Subterrestrid” in Dixon and
Soini 1986) are those cepable of burrowing
and/or using soil gdleries and that regularly
spend at least part of ther activity time in the
soil. We did not search for snakes inside the soil;
thus, most fossoria snakes were found within or
on theleef litter when they emerged from the soil
(see accounts on fossoria species). Snakes
caught in pitfal trgps were considered to be
within or on the ledf litter before faling into the
trap. Cryptozoic (cf. Cadle and Greene 1993;
similar to lesf litter inhabitants in Duelman
1978) are those snakes that regularly spend at
least part of ther activity time inside the leaf
litter. Terrestria snakes (similar to ground in-
habitants in Dudlman 1978) are those that regu-
larly spend at least part of their activity time on
the ground (in forests, they are found on the legf
litter). Arbored snakes (similar to bush and tree
inhabitants in Duelman 1978) are those that
reqularly spend at least part of their activity time
on the vegetation above the gound leve (the
term vegetation as used here includes epiphytes,
vines, shrubs, and trees of various sizes, as well
as decomposing vegetation such as falen logs,
branches, and large padm leaves).

Use of discrete categories adlowed quanti-
fication of relative importance of each microhabi-
tat category. For instance, for a gven species
that is most often seen active on the ground and
occasiondly on the vegetation (eg, adult Bo-
throps atrox), we define the species as primarily
terrestria and occasionally arbored. To provide
a quantitative view of microhabitat use, we gve
the number of individuals of each species found
in each category as in Dudlman (1978). In some
analyses of habitat and microhabitat we use
“ecologica species’ following Duelman (1989);
l.e., agven species may beincluded in more than
one category depending on whether it uses more
than one resource state.

Time of activity is here considered the
period during which the snake is performing its
activities (most commonly foragng). Only two
categories are used here: diurnd and nocturnd.



As with microhabitat use, we provide the
number of individuds found in each category
as in Dudlman (1978).

We have relatively few data on snake
diets from the M anaus regon, mainly because
we killed only a few individuds during the
study at the RFAD. We provide data from
requrgtated prey and gut contents of a few
snakes ceptured a the RFAD, as wdl as a
few from the M anaus regon deposited in the
snake collection of the Instituto de M edicina
Tropicd de Manaus (IMTM). However,
most specimens a the IMTM collection (in-
cluding severd collected by us during this
study) were not available to us a the end of
the study. Additiona dataon thediet of some
species were obtained by examining speci-
mens from other Amazonian locdities (mostly
from Pard) deposited at the M useu Paraense
Emilio Goddi (M PEG), Bdém, Parg, Brazil.
For preserved specimens, each prey item or
their remains were recorded. The identity of
many prey items was inferred by ther re-
mains. ldentification of prey remans were
made under a dissecting microscope. The
presence of earthworm remains was detected
by ther chetae. Frogs are often completdy
digested before reaching the hindgut; thus,
insect remains (chitinous fragments) found in
the hindgut of those species known to feed
primarily on vertebrates were considered to be
from the gut contents of frogs (M artins and
Gordo 1993), dthough caecilians dso may be
completedy digested and thus misidentified as
afrog (O.A.V. Maques, pers. comm. 1996).
When possible, we provide prey/predator
mass ratio (Greene 1989). Weight was ob-
tained with spring scades and length with a
flexiblerule or acdiper.

We provide field and laboratory data
on presence of vitdlogenic follicles, oviducta
egos or embryos in femaes and observations
of neonates or smal juveniles throughout the
year. Our anadyses of reproductive data are
limited to reproductive mode and timing and
length of juvenile recruitment in the popula
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tions sampled (in this latter case, using only data
from the Manaus regon). In live specimens,
number of vitellogenic follicles, oviductd eggs, or
embryos was estimated by padpation and/or
through the translucent body (aganst a
headlamp) of most slender and/or small snakes.
A few specimens collected a the RFAD as well
as a few from the M anaus regon deposited in
theIMTM collection dso were examined for the
occurrence of juveniles and presence and number
of vitelogenic follicles, oviducta eggs or em-
bryos. Additiona data on reproduction of some
species were obtained by examining specimens
from other Amazonian localities deposited at the
M PEG. Inthis latter case, we ignored the date of
collection in the museum records, because most
of these dates a the M PEG are doubtful (F.P.
Nascimento, pers. comm. 1995). M easurements
of egys are presented as length or (mostly)
maximum width and length.

Dataon defense were gathered during the
fiddwork a the RFAD and other locdlitiesin the
M anaus regon. Occasiond observations on cap-
tive specimens dso are included. We atempt to
describe as clearly as possible the context during
which each behavior was performed. Almost all
defensive postures and behaviors were generaly
included in the categories defined by Greene
(1988). The category “body rotation” (adong the
long axis of the body) used here does not fit any
category defined by Greene (1988; see Natura
history summary). “Gular inflation” is defined
here as theinflation of the gular regon and ante-
rior portion of the neck (as if the snake is swal-
lowing an eg); this behavior was included in
“latera neck expansion” by Greene (1988).
"Body thrash" is used here as defined by Greene
(1988) and involves grasping the snake (or re-
straining it during handling by the observer).
“Subtle thrashes” are those subtle movements
(including partid coiling) stimulated simply by
approaching the snake, with no need of touching
or restraining it. “ Coiling’ is defined here as de-
fensive body coiling in pitvipers (dways associ-
ated with an S-coil) and is not to be confounded
with the* coil body” category defined by Greene



(1988). “Rub cloaca’ is defined here as the
intentiona rubbing of the cloaca on the ob-
server’s hand during handling. Venomous and
large snakes bit leather goves (Sazima and
Abe 1991), athough Bothrops atrox was able
to bitethrough them (see Hardy 1994).

In order to determine patterns in re-
source utilization for the whole assemblage,
the information on microhabitat use, did ac-
tivity, and diet were anadyzed together with
cluster andyses of quditative data (pres-
ence/absence). We used Euclidean distances to
generate the dissimilarity matrices and un-
weighted pair group average to generate trees.
Categories of microhabitat and did activity
were soil, leaf litter, ground, vegetation, and
water, each divided into day and night, re-
sulting in 10 categories. For diet, we used 10
prey categories. arthropods, mollusks, earth-
worms, fish, anurans, ceecilians, lizards,
shakes plus amphisbaenians, birds, and mam-
mas. All computations were performed in
Satistica (Stat Soft 1996).

SPECIES ACCOUNTS

Below we present naturd history in-
formation on 66 species of snakes found in
the forests of the Manaus regon. For each
species, we provide information on body
length, relative tal size, and eye diameter,
color pattern (in life), habitat and microhabi-
tat, feeding habits, reproduction, and defense.
Besides pictures and detailed color descrip-
tions, we aso provide clues for distinguishing
similar species, as well as references contan-
ing detailed taxonomic information (e.g, scae
counts) that may assure confident identifica-
tion.

About 80 species of snakes are known
to occur in the M anaus regon (see Jorge da
Slva and Stes 1995), as defined by M artins
and Oliveira (1993; see Study Aress). Besides
the 66 forest species listed below, some spe-
cies typica of open areas known to occur in
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the Manaus regon (eg., Chironius carinatus,
Drymarchon corais, Liophis cobdlus, L. mili-
aris,) may be found occasiondly in forests (es-
pecidly forest borders). Surprisingy, three vi-
perids that occur throughout Amazonia (Bo-
throps bilineatus, B. brazili, and B. taeniatus; see
distribution maps in Campbell and Lamar 1989)
were not found in the M anaus regon (see defini-
tion of this regon in Sudy Areas). Considering
our sampling effort and the apparent absence of
these species in the regon of the Babina hy-
droélectric station dam (no specimen was found
during the fauna rescue, when hundreds of B.
atrox and at least 60 Lachesis muta were col-
lected), we suspect that these three species are
actudly absent in this regon.

Our species list differs in some points
from that provided by Zimmermann and Rod-
rigues (1990) for the Manaus regon. Those
authors referred to two species of Leptotyphlops
for the M anaus regon: L. septemstriatus and L.
tenellus. However, wefound only one species of
this genus in the regon (as defined here), that we
identified as L. diaplocius (see account on this
species below). They aso referred to two spe
cies of Apostolepis, one of them most probably
the same we treat here as Apostolepis sp. The
Atractus sp. referred to by Zimmermann and
Rodrigues (1990) may be one of the species cited
herein (see, for instance, the account of A. major
below; seedso M artins and Oliveira 1993). The
name Chironius cinnamomeus used by these
authors currently is considered to be a synonym
of C. scurrulus (e.g, Dixon et a. 1993). We
falled to find Dipsas catesbyi, Liophis poecilogy-
rus, and Bothrops bilineatus, aso referred to by
Zimmermann and Rodrigues (1990), in the
Manaus regon as defined heren; there are
specimens of D. catesbyi a the IMTM collec-
tion from the southern banks of Rio Amazonas
and Nego, regons not included in this study
(see comment on B. bilineatus above). Consider-
ing our sampling effort and the absence of these
speciesa the IMTM and INPA collections, we
suspect these three species do not occur in the
M anaus regon as defined herein. Finaly, the



species identified as Oxyrhopus trigeminus in
Zimmermann and Rodrigues (1990) probably
may be the same we identified here as O. aff.
melanogenys.

Anomal epididae

Typhlophis squamosus (Schlegel 1839)
Plate 1

Identification. Maximum TTL un-
sexed 255 mm (Cunha and Nascimento 1978);
minimum TTL 78 mm (at the MPEG); TAL
2.1% of TTL (one individud; Gasc and Rod-
rigues 1980); tail tip with a sharp spine; ves-
tiga eyes (see taxonomic information in
Cunha and Nascimento 1978). The dorsum
and venter are dark brown. The head is pink-
ish cream above and below. The tip of the tall
is brown.

Habitat and microhabitat. At
Pitinga, one individud fel into a pitfal trap in
a primary forest. At least three individuads
wereinside termite nests in rottinglogs on the
forest floor by day (L.J. Vitt, pers. comm.
1996), and a pair was under a rock (J. How-
land, unpublished data). Cunha and Nasci-
mento (1978) stated that this fossorid species
inhabits galleries in ant nests.

Feeding habits. No information is
available for the M anaus regon. We found ant
pupae in the stomach of one specimen a the
M PEG. Cunha and Nascimento (1978) found
ant eggs and pupae in the stomachs examined.

Reproduction. One femde from
Pitinga lad four eggs in October. Another
from Beém, Para (a the MPEG) had three
egos (14.0 x 2.4 mm, 14.2 x 2.6 mm, and 14.3
x 2.9 mm).

Defense. This species thrashes the
body and presses the sharp tip of the tall
against the captor's hand when handled.

Leptotyphl opidae
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L eptotyphlops diaplocius Orgas-M iranda 1969
Plate 2

Identification. Maximum TTL unsexed
208 mm; TAL 5.1-7.0% of TTL; tal tip with a
sharp spine; vestiga eyes (see taxonomic infor-
mation in Nascimento e d. 1988; Orgas-
Miranda 1969). T he dorsum and flanks are shiny
dark brown with four pars of golden ydlow
stripes, middorsdly, dorsolaterdly, laterdly
(generdly poorly distinguishable), and ventrolat-
erdly. The head is dark brown with a bright
ydlow spot anteriorly and pae ydlow spots
lateroposteriorly; ventraly, the head is yd-
lowish brown. The tail tip is bright yellow. The
venter is reddish brown, with dark brown
stripes. The smdl, vestiga eyes are blackish.
Thetongueis cream.

Habitat and microhabitat. At the
RFAD, four individuads were crawling on the
exposed soil of adeforested area, by day. Also at
the RFAD, one individua was on the trunk of a
pam ca 2 m above the ground, trying to enter a
termite nest (Nasutitermes) during a light rain
(L.J. Vitt, pers. comm. 1996). In other localities
in the M anaus regon, six individuals were found
after heavy rans that saturated the soil of dis-
turbed areas within primary and secondary for-
ests. Literature records aso indicate this species
Is afossorid forest dwdler (Dudlman and Sdas
1991; Nascimento et d. 1988).

Feeding habits. Oneindividua from the
RFAD had unidentifiable insect remains in the
hindgut.

Reproduction. One femade (185+10
mm) from the RFAD lad two eggs (23 x 5 mm
and 26 x 5 mm) in September; one newborn was
found in April in M anaus.

Defense. Besides thrashing the body,
this species presses the sharp tip of the tail
against the captor's hand and expeds a strong,
foul-smelling cloaca secretion when handled.

Taxonomic comments. Zimmermann
and Rodrigues (1990) included Leptotyphlops
tendlus and L. septenstriatus in ther list for the
M anaus regon. However, we found only one



species of Leptotyphlops in this regon, which
agess in dl characters with the orignal de-
scription of L. diaplocius by Orgas-M iranda
(1969), apparently a good species essily dis-
tinguished from L. tendlus and L. septem-
striatus (see aso Hoogmoed 1977; Nasci-
mento et d. 1988).

Typhlopidae

Typhlops reticulatus (Linnaeus 1758)
Plates 3, 4

Identification. Maximum TTL un-
sexed 522 mm (Dixon and Hendricks 1979);
minimum TTL 115 mm; TAL 1.6-4.3% of
TTL (Dixon and Hendricks 1979; Gasc and
Rodrigues 1980); sharply pointed tail; vestig-
id eyes (see taxonomic information in Cunha
and Nascimento 1978; Dixon and Soini 1986;
Dixon and Hendricks 1979). The dorsum is
deep grayish brown with severa poorly dis-
tinct darker stripes; the venter is ydlowish
cream. The head anterior to the eyes is cream
(each scale with ydlowish margns); posteri-
orly it is deep grayish brown. Thetip of the
tall is yelowish cream.

Habitat and microhabitat. At
Pitinga, seven individuds fel into pitfal
traps. O’ Shea (1989) caught one individua in
apitfdl trap in primary forest and Cunha and
Nascimento (1978) stated that Typhlops re-
ticulatus is fossorid, living in gdleries of ledf-
cutting ants (Atta spp.).

Feeding habits. Beebe (1946) found
ants (Atta sp.), severd termites, and abeetlein
three stomachs, Cunha and Nascimento
(1978) found ants (Atta sp.) in one stomach,
and Dixon and Soini (1986) found 30 ant eggs.

Reproduction. One individua from
Rio Jamari, Rondonia, laid 10 eggs (26 x 14 to
29 x 14 mm) in early March; three juveniles
(TTL 115120 mm, 2.3-2.5 g) wereborn 52 d
leter.

Defense. When handled, Typhlops
reticulatus thrashes the body, presses the
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sharp tip of the tal against the captor's hand,
and expels cloacal secretions.

Aniliidae

Anilius scytale (Linnaeus 1758)
Plate 5

Identification. Maximum TTL male 810
mm, femae 1184 mm (Dixon and Soini 1986),
minimum TTL 206 mm (specimen a M PEG);
TAL 2.4-4.8% of TTL (Beebe 1946; Duelman
1978; Gasc and Rodrigues 1980; this study);
blunt tail; vestigad eyes beneath an hexagond
scae (see taxonomic information in Cunha and
Nascimento 1978; Dixon and Soini 1986). The
color pattern dorsaly (includingthetail) consists
of areddish orange ground with wide black spots
that fuse middorsaly gving rise to black bands;
sometimes the blotches fuse only partialy or do
not fuse at al middorsdly, resulting in a check-
ered pattern. The venter is ydlowish cream (ex-
cept on the chin and tail that are reddish orange)
with the ventral extensions of some of the black
latera blotches. The smdl, blackish eyes are
beneath a singe hexagond scade. The tongue is
slightly pinkish cream. Although at first sight
Anilius scytale may be similar to venomous cora
snakes, none of these in the M anaus regon has
such apattern of orange and black bands.

Habitat and microhabitat. At the
RFAD, three individuas (one juvenile, two
adults) were found a night moving on the ex-
posed soil surface of disturbed aress, dways
close to bodies of water (a stream and an man-
made pond); one juvenile was observed in the
water within the vegetation a the bottom of the
shallows of an man-made pond. At M anaus,
three additiond individuds were moving on the
soil of clearings in secondary forests by day. The
avallable data (Beebe 1946; Cunha and Nasci-
mento 1978; Dixon and Soini 1986; Duelman
1978; Dudlman and Salas 1991; Vanzolini 1986;
W.W. Lamar, unpublished data; this study) indi-
catethat Anilius scytale may live in diverse habi-
tats, is primarily fossorid and occasiondly



aquatic and terrestriad when active, is dmost
aways associated with bodies of water, and
may be active both during daytime and a
night. In the M anaus regon, this species is
found amost dway's on the pounded, exposed
soil of disturbed areas (clearings, unpaved
roads, old forest trals;, see dso Duelman
1978); the compressed soil probably restricts
underground movement, forcing these fosso-
rial snakes to emerge. As suggested by Mar-
tins and Oliveira (1993) for other fossorid
snakes (Atractus spp.) from the M anaus re-
gon, the activity of A. scytale may be influ-
enced by other factors (e.g, hunger, flooding
of underground gdleries), instead of daily light
patterns (but see accounts of Micrurus lem-
niscatus and M. spixii below).

Feeding habits. One individua from
the RFAD regurgtated a fish, Synbranchus
marmoratus. One individua from M anaus
(220 TTL, 4.5 g) regurgtated a nearly intact
Amphisbaena vanzolinii (198 mm TTL, 3.5 g,
M R 0.78), and another from A navilhanas con-
tained the remains of an unidentifiable lizard.
Two specimens from Rio Jau had remains of
snakes in the stomach (one of them contained
Atractus tor quatus). The available information
(Cunha and Nascimento 1978,1981; Greene
1983a; Beebe 1946) indicate that Anilius scy-
tale feeds primarily on elongate fossoria and
aquatic vertebrates. Beebe (1946) found in-
sects in one stomach, that may have resulted
from an accidentd or secondary ingestion.

Reproduction. One femde (598+24
mm) collected in June a Balbina gave birth to
eght young (CT 154-163 mm) and another
(424+17 mm) from M anaus contained seven
fully developed embryos (CT 157-173 mm),
both in October; another from the M anaus
regon (no collecting date) contained five de-
veloping embryos. A femae (898+29 mm,
181 g, preserved) from eastern Amazonia (at
M PEG) gave birth to 15 young (the smallest
had aTTL of 206 mm and the largest 234 mm;
combined weight of dl 15 young, 52 g). Cunha
and Nascimento (1981) reported femaes with
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5-12 embryos and Dixon and Soini (1986) re-
ported two femaes that gave birth to four and
SiX young.

Defense. Anilius scytale rardly bites
when handled; however, its bite is very power-
ful, like that of large amphisbaenians. In non-
venomous fossoria snakes that feed on long ver-
tebrates, powerful bites may be selected primar-
ily to facilitate prey restraining inside soil gdler-
ies; thus, its use as a defense may be secondary.
When disturbed, besides tryingto flee by moving
away or diggng into the soil, this species aso
compresses the body dorsoventraly, eevates
the tail tip, and hides the head under body coils
(see dso Greene 1973a 1988). Its supposed
cora snake mimic color pattern (see Savage and
Sowinski 1992) is possibly a case of abstract
cora snake mimicry (see Pasteur 1982, Pough
1988) since it does not resemble that of any
Amazonian Micrurus (but see Campbel and
Lamar 1989). However, many fossorid snakes
have strongy contrasting banded patterns even
in areas in which cord snakes do not occur (see
aso Vitt 1992). Cloacd discharge was dso de-
scribed in A. scytale (see Greene 1988).

Boidae

Boa constrictor (Linnaeus 1758)
Plates 6, 7

Identification. Maximum TTL unsexed
4200 mm (Roze 1966; see dso Henderson et d.
1995 and Murphy 1997); minimum TTL 650
mm; TAL 10.1-11.9% of TTL (Beecbe 1946;
Dixon and Soini 1986; Dudlman 1978; this
study); ED about 1/8 to 1/10 of HL; vertica
pupil; smal curved spines (vestiga hindlimbs)
lying ventrolaterdly in the cloacd regon (see
taxonomic information in Cunha and Nascimento
1978; Dixon and Soini 1986). The dorsd ground
color is pde gay to reddish tan anteriorly with
brown to dark brown, narrow to broad trans-
verse bands that often fuse dorsolaterdly gving
rise to dliptic pae gray to reddish tan blotches.
Dorsolaterdly, the dark brown spots may bear



short cream stripes. Laterdly, there are brown
to reddish brown spots enclosing small cream
spots. On the posterior part of the body and
on thetail, the ground color becomes cream to
pae cream and the dark spots become reddish
brown. The head is tan with a brown middor-
sd stripe extending from the snout to the neck
and smal dark markings on the supraorbita
regon; laterdly, thereis a broad brown mark
on thelored regon and an oblique dark brown
to black postorbitd stripe from the posterior
margn of theeyes to the posterior end of the
head. The venter is cream with dark brown
flecks and spots anteriorly, and reddish brown
spots posteriorly. The iris is cream above,
dark reddish brown on the middle, and mot-
tled with dark brown and cresm beow; the
darker area connects anteriorly and posteri-
orly with the dark stripes on the lored and
postorbita regons, respectively. The tongue
is black.

Habitat and microhabitat. At the
RFAD, alarge individua was observed resting
on atree branch 5 m above ground, for three
consecutive days, in a disturbed aea In
Manaus and its outskirts, this species is
commonly found in disturbed areas, mainly at
night; two were seen crossing a paved road,
one by day and the other a night. The avall-
able information (Beebe 1946; Cunha and
Nascimento 1978; Cunha et a. 1985; Dixon
and Soini 1986; Dudlman and Sdas 1991,
Henderson et d. 1995; M ontgomery and Rand
1978; Murphy 1997; Pope 1961; O’'Shea
1989; Sasa and Solérzano 1995; Schwartz and
Henderson 1991; this study) indicate that B.
constrictor occurs in severa habitats, is pri-
marily terrestrid and occasiondly arbored
when active, may hide in burrows, and is ac-
tive mainly a night but aso during daylight
(including basking). Henderson (1993) sug
gested that young Boa constrictor may be
arbored.

Feeding habits. No information on
diet is avalable from the M anaus regon. Wil-
liam W. Lamar (pers. comm. 1996) found one
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individua killing a monkey (Saimiri sciureus)
and another constricting an armadillo (Dasypus
novemcinctus). The available information (Beebe
1946; Chapman 1986; Cunha and Nascimento
1978; Greene 1983b; Henderson et a. 1995;
Murphy 1997; Pope 1961; Sasa and Solérzano
1995; Schwartz and Henderson 1991; W.W.
Lamar, pers. comm. 1996) indicate that Boa con-
strictor feeds on rodents (Proechimys, Rattus,
Agouti, Dasyprocta, squirrels), bats (Brachy-
phylla), monkeys (Saimiri), armadillos (Dasy-
pus), marsupids, hdiophylic lizards (Ameva,
Cnemidophorus, Tupinambis), and birds (formi-
cariid).

Reproduction. No information on re-
production is available from the M anaus regon.
Litter size in the literature vary from 6 to 64
embryos (Fitch 1970; Dixon and Soini 1986;
Murphy 1997, Pope 1961; Schwartz and
Henderson 1991) for this viviparous species.

Defense. Besides biting occasiondly,
Boa constrictor retracts the head and neck (an S
coil) and may produce long, loud hisses when
disturbed (see dso Beebe 1946, Greene 1983b
1988, M urphy 1997, Pope 1961). It may aso
constrict and discharge from the cloaca when
handled.

Corallus caninus (Linnaeus 1758)
Plates 8, 9

Identification. Maximum TTL mde
1175 mm (Dudlman 1978), femde 1945 mm
(Gasc and Rodrigues 1980); minimum TTL 440
mm (Duedlman 1978); TAL 14.1-16.9% of TTL
(Beebe 1946; Dudlman 1978; Gasc and Rod-
rigues 1980); ED about 1/8 to onetwefth of HL;
vertica pupil; labid scdes bearing pits, smal
curved spines (vestigd hindlimbs) lying ventro-
laterdly in the cloaca regon; (see taxonomic
information in Cunha and Nascimento 1978;
Dixon and Soini 1986). The dorsa and laterd
ground color is cinnamon brown to red in juve
niles and pae to deep green in adults. In older
juveniles, the transitional ground color consists
of red and green mottling. Both juveniles and



adults have latera white bands that are longer,
and may fuse, middorsaly; sometimes a mid-
dorsa white stripe connecting the transverse
bands is dso present. Lateraly, besides the
larger white bands, a series of short white
bands may be present ventrolaterdly. In
adults The head is uniformly green. The ven-
trolatera and ventra surfaces are pale reddish
orange in juveniles and ydlow to greenish
ydlow in adults. The tongue is dark gray to
black. Theirisis grayish cream to pae gayish
brown.

Habitat and microhabitat. At the
RFAD, two individuas were found in the
primary forest of astream valey: one juvenile
was movingon a fdlen pam leaf 0.8 m above
ground, a night; an adult was observed coiled
on afdlen tree trunk 0.5 m above the ground,
for three consecutive days. At M anicoré,
Amazonas, a large individua was hangng
from ahorizontd tree branch, at night, about 1
m above the ground, with the mouth widely
open and the head close to the ground (H.
Hofer and A. Brescovit, pers. comm. 1997,
see adso beow). The avalable information
(Beebe 1946; Cunha and Nascimento 1978;
Dixon and Soini 1986; Dudlman 1978;
Henderson et a. 1995; Jorge da Slva 1993;
Safford and Henderson 1996; this study)
indicate that Corallus caninus is a nocturnd,
forest dwelling species and primarily arbored
when active, rardly descendingto the ground.

Feeding habits. No information on
diet is avallable from the M anaus regon. Indi-
viduds of this species and of Corallus hortu-
lanus were seen coiled around the base of
small trees a night with the head out ready to
strike close to the ground (L.J. Vitt, pers.
comm. 1996). Cunha and Nascimento (1978)
stated that it feeds on smal rodents on the
gound and Henderson (1993) found 10 ro-
dents (most were probably murids and two
were Oecomys) and a lizard (probably The-
cadactylus) in 11 stomachs (see dso
Henderson et d. 1995 Safford and
Henderson 1996). These data indicate that C.
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caninus feeds primarily on rodents. Considering
its stout body, as well as its sedentary behavior
in captivity (pers. obs. 1991), we suppose C.
caninus is primarily a sit-and-wait predator (but
see Safford and Henderson 1996).

Reproduction. No information on re-
production is available for the M anaus regon.
Fitch (1970) reported a female with 10 embry os
and Cunha and Nascimento (1981) reported a
femadetha gave birth to seven juveniles.

Defense. Although sluggsh, Corallus
caninus makes an S-coil and bites powerfully
when disturbed; the caniniform teeth on the
proxima end of the mouth cause deep lacera-
tions. It may aso constrict when handled (see
aso Greene 1988).

Corallus hortulanus (Linnaeus 1758)
Plates 10, 11

Identification. Maximum TTL made
1643 mm, femade 1700 mm (Dixon and Soini
1986), unsexed 1880 mm (Beebe 1946); mini-
mum TTL 525 mm; TAL 19.2-23.8% of TTL
(Beebe 1946; Duedlman 1978; Dixon and Soini
1986; Gasc and Rodrigues 1980; this study); ED
about 1/6 to 1/8 of HL; verticd pupil; labid
scales bearing pits; smdl curved spines (vestiga
hindlimbs) lying ventrolaterdly in the cloacal
regon (see taxonomic information in Cunha and
Nascimento 1978; Dixon and Soini 1986). The
gound color of the dorsum and flanks is highly
variable, including grey, pae tan, ydlowish tan,
orange tan, reddish brown, brown, and black (see
aso color plates in Safford and Henderson
1996). A series of darker blotches, spots, or
bands is dways present on the flanks, some-
times gvingrise to very complex color patterns.
In some individuds, these spots are broader on
the middorsa regon. These markings may be tan
to dark brown and may enclose paer (cream to
yelow) markings. The head has the same ground
color of the dorsum with five darker stripes run-
ning posteriorly to the eyes (one middorsaly, a
par dorsolaerdly, and another par laterdly).
The venter is dso variable it may be, at least,



cream, gray, brown, and reddish brown, with
or without darker markings. The iris may be
ydlowish, grayish, and reddish cream and
reflects light at night. Thetongueis black.
Habitat and microhabitat. At the
RFAD two individuas were moving on the
vegetation (1.2 and 1.8 m above ground) at
night. William M agnusson (pers. comm. 1996)
found severa hangng on shrubs facing the
ground, in forests. At Careiro, one individua
was crossing a road at night. At Anavilhanas,
five individuds were seen active a night on
the vegetation in the margins of the "igapd",
1-2 m abovethewater; a the Parque Nacional
do Jau, Novo Airdo, Amazonas, two were
found in a similar situation (0.5-3.0 m above
thewater) adso inthe"iggpd" and another was
coiled asleep inside a hollow trunk 1.5 m
abovethewater by day. At M arecha Tauma
turgo, Acre, two individuas were found at
night in a primary forest: one juvenile was
descending a vine 2 m above ground and an
adult was moving on a tree 1.6 m above
gound. At Rio Jurug, four individuds were
activeon shrubs in aterra-firmeforest at night
and two others were in "v&zed', one on a
shrub and the other on atree, dso a night (C.
Gascon, unpublished data). In Gugar&M irim,
Rondo6nia, five individuals were found in ac-
tivity a night: three juveniles and one adult
were within "iggp@" trees in the margns of
rivers and another adult was moving in the
crown of atree, about 25 m from the ground,
in aterrafirmeforest. At Ilhade M araca, Ro-
rama, one individua was hangngon the vege-
tation a the edge of atral in primary forest at
night. In Peru, severd individuals were found
active & night in spiny pams aong oxbow
lakes or on vegetation over streams (W.W.
Lamar, pers. comm. 1996). The available in-
formation (Beebe 1946; Cunha and Nasci-
mento 1978; Cunha et d. 1985; Dixon and
Soini 1986; Duedlman 1978; Dudlman and
M endelson 1995; Dudlman and Salas 1991,
Fuder 1986; Henderson 1993; Henderson and
Boos 1994; Henderson et d. 1995; Jorge da
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Slva 1993; Murphy 1997; Schwartz and
Henderson 1991; Safford and Henderson 1996;
this study) indicate that Corallus hortulanus is
nocturnd, inhabits forests and disturbed habi-
tats, may be very abundant in river margns, is
primarily arborea (using low to high vegetation)
and occasiondly terrestria when active, and may
hide on the vegetation when inactive.

Feeding habits. One individud from
Caeiro had a passerine bird in the stomach.
Hopkins and Hopkins (1982) observed an arbo-
rea boid, most probably Corallus hortulanus
(M. Hopkins, pers. comm. 1992) eegting a bat
(probably Phyllostomus bicolor). At the RFAD,
severd individuas were hangng on the vegeta
tion facing the ground, apparently in a sit-and-
wait posture (W. Magnusson, pers. comm.
1996); one individud from a primary forest at
Ilhade M aracd, Roraima, was aso hangng on the
vegetation at the edge of atrail, probably forag
ing for bats that used the tral as a flying corri-
dor. Four individuas from Rio Jau had prey or
prey remains in the gut: one (1495+360 mm, 365
g had abat (55 mm, 7 g MR 0.02) in the stom-
ach; another (855+254 mm, 125 @) had an echy-
mid rat (90 mm, 21 g, MR 0.17) in the stomach
and the remains of bird (Chloroceryle inda) in
the hindgut; and two other had each the remains
of abird and those of afrog in the hindgut. Two
from Ecuador (676+155 mm and 905+220 mm,
both femdes), had a bat and a rodent (body
length 90 mm; L.J. Vitt and J.P. Cddwdl, un-
published data). William W. Lamar (pers. comm.
1996) found lizard and bird (caprimulgd) re-
mains in stomachs. These records and those in
the literature (Beebe 1946; Cunha and Nasci-
mento 1978; Dixon and Soini 1986; Dudlman
and Menddson 1995; Henderson 1993,
Henderson and Boos 1994; Henderson et d.
1995; Murphy 1997; Schwartz and Henderson
1991; Safford and Henderson 1996) indicate
that C. hortulanus is euryphagc, feeding on
frogs (Elachistocleis, hylids), lizards (Anoalis,
Basiliscus, Iguana), birds (Coereba, Elaenia,
caprimulgd, psittacid) rodents (Akodon, Mus,
Rattus, squirrels, porcupines), bats (Myotis), and



marsupias (Marmosa), and foragng both on
the vegetation and on the ground. The results
above indicate that C. hortulanus may use
both active and sit-and-wait tactics when for-
agng (see dso the account of C. caninus).
Henderson (1993) documented ontogenetic
changes in the diet and foragng mode in a
population from Grenada: from juveniles that
forage actively for lizards to large adults that
mostly ambush mammals.

Reproduction. No information on
reproduction is available for the M anaus re-
gon. Murphy (1997) and Schwartz and
Henderson (1991) reported three females with
15-40 oviduca eggs or embry 0s.

Defense.  This species bites and
makes an S-coil when approached (see Plates
10, 12, 13); when manipulated, it may form
balls with the body (the distd third or the
whole snake, with the head inside) and tall
(see Plate 11), constrict, and rotate the body
(see dso Greene 1988). Both the gay and
brown morphs of Corallus hortulanus may
aso benefit from concedling coloration during
daytime.

Epicrates cenchria (Linnaeus 1758)
Plates 14, 15

Identification. Maximum TTL mde
1855 mm, femae 1920 mm (Dudlman 1978);
minimum TTL 502 mm; TAL 11.0-15.2% of
TTL (Beebe 1946; Dixon and Soini 1986; Du-
ellman 1978; Gasc and Rodrigues 1980; this
study); ED about 1/8 to 1/10 of HL; vertica
pupil; labia scaes bearing pits; smdl curved
spines (vestiga hindlimbs) lying ventrolater-
dly in the cloacd regon (see taxonomic in-
formation in Cunha and Nascimento 1978;
Dixon and Soini 1986). The dorsum is irides-
cent pae pinkish brown (in juveniles) to dark
reddish (or greyish) brown (in adults) with
large, black bordered reddish brown to yd-
lowish brown round spots middorsaly (in
large adults the color of these spots is indis-
tinguishable from the ground color) and round
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black spots enclosing a cream (reddish or orange
in some specimens) crescent-shaped mark later-
dly. The head is a little darker than the dorsa
ground color with five dark stripes: one middor-
sd from the tip of the snout to the neck, a par
dorsolaterdly behind the eyes, and another pair
lateraly, running from the naris regon posteri-
orly to the corner of the mouth (in juveniles, the
lored regon may lack these stripes). The venter
is whitish cream. The iris is coppery brown to
golden. Thetongueis black in adults.

Habitat and microhabitat. At the
RFAD, four individuals were found a night in
primary forest, dways on a plateau. Two juve-
niles were on falen logs (0.2 and 0.8 m above
gound) and one on the ledf litter; dl these snakes
were moving slowly, apparently foragng One
adult marked on 26 January 1992 (1130+195
mm) was recaptured on 21 April 1992
(1170+210 mm, SVL increment 0.47 mm/d), 70
m far from the site of capture; on both occasions,
the snake was moving on the legf litter, one of
them dongside a fdlen tree trunk; on February
1992 a decomposing carcass of this species
(TTL ca 1400 mm) was on a fdlen tree trunk,
only 3 mfromthesiteof first observation of the
marked adult; the distal 100 mm of thetail was 3
m apart from the body and the head was missing.
Additiond individuals were found in a stream
vadley a the RFAD (W. Magnusson, pers.
comm. 1996). At Rio Pitinga, three individuas
were found in primary forests: one was inside a
falen pam trunk by day, another was leaving a
hollow falen log a night, and another was egting
ara on the forest floor by day. At Rio Jurug
onewas found activein theleef litter by day (C.
Gascon, unpublished data). At Costa M arques,
Rondbnia, one juvenile was crossing an unpaved
road at night. In Serraniade M acarena, Colombia,
this species was found in caves edating bats; in
other western Amazonian locdities, a subadult
was foragng a night on atree about 3 m above
the ground, alarge adult was submerged and mo-
tionless in aforest pool aso a night, three adults
were found moving on the lesf litter by day, and
alarge adult was buried in the leef litter by day



(W.W. Lamar, pers. comm. 1996). The avail-
able information (Beebe 1946; Cunha and
Nascimento 1978; Cunha et a. 1985; Dixon
and Soini 1986; Duellman 1978; Dudlman and
Sdas 1991; Henderson et a. 1995; Jorge da
Slva 1993; M urphy 1997; Nascimento et d.
1988; O’'Shea 1989) indicate that Epicrates
cenchria inhabits mostly forests, but may aso
occur in disturbed areas, may be active both
during daytime (including under sunlight) and
a night, and when active is primarily terres-
trid, occasiondly climbinglow vegetation.

Feeding habits. An adult was cap-
tured just after eatingachicken in M anaus. At
Rio Pitinga, one individud was found on the
forest floor while eating a spiny ra (Proechi-
mys); this individual had another large prey in
the stomach. One individua (942+119 mm,
229 g) from Rio Jau had two bird eggs (both
collgpsed, ~50 x 20 mm, 11.5 g, MR 0.05) in
the stomach. This record and those in the lit-
erature (Beebe 1946; Cunha and Nascimento
1978; Dixon and Soini 1986; Duelman 1978;
Henderson et d. 1995; Lemke 1978; M urphy
1997) indicate that Epicrates cenchria is
euryphagc, feeding on frogs, lizards, birds
(Gallus, formicariid), bird eggs, bats (phylos-
tomatid), rodents (Proechimys), and foragng
actively (see above) primarily on the ground,
but aso on the vegetation.

Reproduction. At the RFAD, three
smal juveniles (502-606 mm TTL) were
found in December and M arch, indicating that
hatching may occur a least during the rainy
season.

Defense. This species bites power-
fully, makes an S-coil with the anterior third
of the body, laterdly coils the tail tip (only
adults observed), and forms tight bals with
the head hidden within body coils (only juve-
niles observed; see Plate 15) (see dso Greene
1988). It sometimes defecates when handled.

Eunectes murinus (Linnaeus 1758)
Plate 16
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Identification. A femdekilled on a road
70 km north of M anaus had a TTL of 6200 mm
(E. M. Venticinque, pers. comm. 1995; see dso
Belluomini e Hoge 1958, and Beluomini et d.
1977; Srimple 1993 provided larger records, but
see Gilmore and M urphy 1993, M urphy 1997
and Murphy and Henderson 1997); minimum
TTL 730 mm (Beluomini et &. 1977); TAL 9.8-
15.1% of TTL (Beebe 1946; Dixon and Soini
1986; Gasc and Rodrigues 1980; this study); ED
about 1/11 to /13 of HL; pupil vertica; small
curved spines (vestigd hindlimbs) lying ventro-
laterdly in the cloaca regon (see taxonomic in-
formation in Cunhaand Nascimento 1978; Dixon
and Soini 1986). The dorsa surfaces are dark
brown to blackish brown, sometimes with a
greenish tint, with pairs (dternating or fused) of
dark brown to black round spots dorsdly and a
series of black, small round spots each enclosing
a cream to yelow spot laterdly. The head is
darker than the dorsum with a cream to orange
stripe running from the eye posteriorly to the
corner of the head and bordered below by a black
stripe. The venter is grayish to yelowish cream
with irregular dark marks. Thetongueis black.

Habitat and microhabitat. Only one
individual of Eunectes murinus was seen a the
RFAD (near the southeastern border): a large
adult over 4000 mm long was within the roots of
atree a the margn of a smadl stream by day.
One adult femae was crossing an unpaved road
70 km north of Manaus, near an artificidly
flooded area. At Rio Cuieras, one individua was
basking at noon on the rocks of a waterfal. At
Rio Uatumd, a large individua was basking on
debris a the margn of alarge river by day and
two large individuals were trgpped in fish nets
instaled a night in a small river. At Ilhade M &
raca, Rorama, two individuads were active by
day a the margns of a large flooded area. This
species is common in oxbow lakes in western
Amazonia (W.W. Lamar, pers. comm. 1996).
These records and those in the literature (Beebe
1946; Cunha and Nascimento 1978; Dixon and
Soini 1986; Dudlman 1978; Henderson et d.
1995; Murphy 1997; Murphy and Henderson



1997; Pope 1961; Strimple 1993) indicate that
E. murinus is a nocturna species (usualy
basking during daytime) that is primarily
aquatic when active, occurringin various kinds
of aguatic habitats.

Feeding habits. One juvenile
(905+137 mm) from Rio Jau contained the
remains of a lizard (Kentropyx). At Ilha de
Maracd, Rorama, an adult (TTL ca 3000
mm) was chasinga ralid bird a the margin of
a flooded aea The avalable information
(Beebe 1946; Cunha and Nascimento 1978;
Henderson et a. 1995; M urphy 1997; Mur-
phy and Henderson 1997; Pope 1961; Strim-
ple 1993; this study) indicate that Eunectes
murinus is euryphagc, feeding on severd
aquatic and terrestrial vertebrates: fish, frogs,
reptiles (Kentropyx, Caiman, Palaeosuchus,
snakes, and turtles), birds (jacana, jabiru,
stork), and mammas (Agouti, Dasyprocta,
Hydrochoerus, Tayassu, Tapirus, deer, pri-
mate).

Reproduction. An adult female (6200
mm TTL) found in May, 70 km north of
M anaus, had 50 developing embryos and an-
other from M anaus had 18 embryos. A juve-
nilewas found in September in M anaus. Also
in the M anaus regon, Hero and Santos (1987)
found a femae with 45 fetuses in October.
Literature records on number of offspring are
4-82 (Bdluomini et a. 1977; Cunha and Nas-
cimento 1978; Fitch 1970; Murphy and
Henderson 1997; Pope 1961; Srimple 1993).

Defense. Besides trying to fleg,
Eunectes murinus bites, makes an S-coil, and
may produce long, loud hisses when dis-
turbed. When handled, it defecates, discharges
cloaca dand products, and constricts (see dso
Srimple 1993 and Murphy and Henderson
1997).

Colubridae

Apostolepis sp.
Plate 17
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Identification. Three specimens from
M anaus ranged from 321 to 398 mm in TTL;
TAL 7.0-7.5% of TTL; ED 1/9 to /10 of HL;
pupil round. The only live individua we ob-
served had a brown to yelowish brown dorsum
with five dark brown stripes, a cream venter, a
dark brown head (paer between scaes) with the
tip of the snout ydlowish brown, a pair of ye-
low spots on the dorsolaterd regon of the neck
and a pair of ydlowish cream spots on the su-
praabids, bedow the eyes; thetip of the tail was
dark brown.

Habitat and microhabitat. At the
RFAD, oneindividua was moving on the ground
of an unpaved road by day. At Rio Pitinga, two
individuas fel into pitfal traps in primary for-
est.  This species may be fossorid like other
species of Apostolepis.

Feeding habits. No information is avail-
able.

Reproduction. No information is avall-
able.

Defense. The only individud handled
did not try to bite thrashed the body, and
pressed thetall tip against the captor's hand.

Taxonomic comments. The identifica
tion of Apostolepis from M anaus is problematic.
Zimmermann and Rodrigues (1990) referred to
two species, A. pymi and an unidentified one.
The specimens from Manaus we examined
(IMTM 1335, 1537, 1577, INPA 1166) show
supposed distinctive characters of both A. pymi
and A. quinquelineata (based on pers. comm.
1995 by T. de Lema). Thus, we prefer to assign
no specific name to these specimens, awaiting a
taxonomic revision of Amazonian species of

Apostolepis.

Atractus alphonsehogel Cunha and Nascimento
1983

Identification. Maximum TTL male 251
mm (M artins and Oliveira1993), female 305 mm
(Cunha and Nascimento 1983b); minimum TTL
183 mm (Cunha and Nascimento 1983b); TAL
7.2-125% of TTL (Cunha and Nascimento



1983b 1984; M artins and Oliveira 1993); ED
about 1/6 of HL; pupil round (see taxonomic
information in Cunha and Nascimento 1983b
1984; M artins and Oliveira 1993). The dor-
sum is brown to dark brown (al scales bearing
cream borders) with poorly distinct middorsal
and dorsolatera darker stripes and ayelowish
cream stripe ventrolaterdly. The head is dark
brown with a pder occipita band (darker
above); underside of head cream with brown
markings. The venter is cream, each scale with
dark brown borders, gving rise to a pair of
latera dark stripes.

Habitat and microhabitat. No habi-
tat data is avalable for the singe specimen
found in the M anaus regon. Cunha and Nas-
cimento (1983b) stated that in eastern Para
Atractus alphonsehogel inhabits the soil of
primary and secondary forests.

Feeding habits. Cunha and Nasci-
mento (1983b) found earthworm remains in
the gut of oneindividua.

Reproduction.
avalable.

No information is

Atractus latifrons (Gunther 1868)
Plates 18, 19

Identification. Maximum TTL mde
561 mm, female 618 mm; minimum TTL 210
mm (M artins and Oliveira 1993; this study);
TAL 88-17.9% of TTL (Martins and
Oliveira1993; Gasc and Rodrigues 1980); ED
about 1/7 of HL; pupil round (see taxonomic
information in Hoogmoed 1980; M artins and
Oliveira1993). Dorsdly, thebody and tal are
deep red with no to various black bands bear-
ingno to three narrow white bands. The head
is black with a transverse white (or red) oc-
cipita band and asmall white (or red) spot on
the anterolatera regon; the underside of the
head is white or rardy red, except the chin
shidds, thefirst infraabias, and the first ven-
tras that are black. The venter is red, ether
plain or with black spots scattered throughout
(Martins and Oliveira 1993). In the M anaus

M. Matinsand M. E. Olivera 18

regon, Atractus latifrons may be similar to ven-
omous (Micrurus spp.) and non-venomous cora
snakes (especidly Erythrolamprus aesculapii);
from al these snakes, A. latifrons is distinguished
by having a singe pair of chinshields (two pairs
in Micrurus spp. and E. aesculapii); furthermore,
Erythrolamprus has a larger eye than Micrurus
spp. and A. latifrons.

Habitat and microhabitat. At the
RFAD, one individuad was moving on the lesf
litter of an old trail in primary forest at night. At
Rio Pitinga, one individud was moving on the
legf litter in the morning, and two other fdl into
pitfdl trgps, dl in primary forest (see dso M ar-
tins and Oliveira1993). These records and those
in the literature (Cunha and Nascimento 1978;
Dixon and Soini 1986) indicate that Atractus
latifrons is a forest species able to occupy dis-
turbed habitats, may be both diurna and noctur-
nal (see account on Anilius scytale above), and
seems to be primarily fossorid and occasionaly
cryptozoic and terrestrial.

Feeding habits. At Rio Pitinga, one
adult was ingesting a large earthworm on the
exposed soil a midmorning. Five individuas
from the M anaus regon had earthworm chetae,
tiny acari, and remains of insects in their hindgut
(M artins and Oliveira 1993). Earthworms seems
to bethe primary food of Atractus latifrons.

Reproduction. Two femdes with three
oviducta eggs and three vitdlogenic follicles
werefound in July and September, respectively;
juveniles (TTL < 240 mm) werefound in M arch,
June, August, and October. Our data indicate
that hatching occurs at least from the middle of
the rainy season to the end of the dry season
(probably throughout the year) in the M anaus
regon. One female (489+62 mm) from Rio Jau
had three enlarged follicles.

Defense. Besides trying to flee by
movingaway or diggnginto the sail, this species
compresses dorsoventraly the posterior third of
the body, coils and eevates the tal (see Plae
19), and makes subtle thrashes such as those
observed in Micrurus. It does not bite. Its cord
snake mimic color pattern does not closdy re-



semble that of any species of sympatric Mi-
crurus and may represent a case of abstract
cord snake mimicry (see Pasteur 1982, Pough
1988).

Atractus major Boulenger 1894
Plate 20

Identification. Maximum TTL mde
595 mm (M artins and Oliveira 1993), femade
723 mm (Dudlman 1978); minimum TTL 210
mm (M artins and Oliveira 1993); TAL 10.4—
17.4% of TTL (Martins and Oliveira 1993);
ED about 1/7 to 1/8 of HL; pupil round to
semi-dliptica (see taxonomic information in
Hoogmoed 1980; M artins and Oliveira 1993).
The dorsum is generdly brown to reddish
brown with transverse dark brown spots,
wider on the middorsa regon, with internd
margns blackish and externd margns pae
brown. The flanks bear smdl dark brown
spots between the larger ones. The head is
brown, pder laterdly; the underside of the
head is cream with diminutive brown mark-
ings. The venter is cream with small dark
brown spots (see a detailed description of
color variation in M artins and Oliveira 1993).
This species may be similar to Atractus
schach, A. snethlageae, and A. torquatus; A.
schach has often a longtudind middorsa
stripe (besides dark transversal bands) and A.
snethlageae has light transversal bands on the
dorsum. Someindividuds of A. major are very
similar to A torquatus and may be distin-
quished only by the number of maxillary teeth
(sixin A. major and eight in A. torquatus).

Habitat and microhabitat. At the
RFAD, ajuvenile was movingon the lesf litter
of primary forest a night. At Rio Pitinga, one
adult was movingon the lesf litter at night and
one juvenile was moving on the ground in a
clearing by day, both in primary forest; addi-
tiondly, 10 individuds were caught in pitfall
tragpsin primary forest. These data and those
in the literature (Dixon and Soini 1986; Du-
ellman 1978; Dudlman and Sdas 1991) indi-
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cate that Atractus major lives primarily in for-
ests, seems to be both nocturna and diurna (see
account on Anilius scytale above), and seems to
be primarily fossorid and occasiondly crypto-
zoic and terestrid (eventudly climbing low
vegetation).

Feeding habits. Two specimens from
M anaus had gant earthworms in their stomachs;
another individua had acari and remains of in-
sects in the hindgut. Dudlman (1978) aso found
agant earthworm in one stomach. Earthworms
may bethe primary prey of Atractus major.

Reproduction. One femde (627 mm
TTL) collected in October had six oviducta eggs.
Juveniles (210235 mm SVL) were found in
August through November. Our data indicate
that hatching occurs at least from the middle of
thedry season to the middle of the rainy season
(assuming that the gravid femade from October
would have laid its eggs soon and that hatching
would have occurred threeto 4 mo after oviposi-
tion). Dudlman (1978) reported afemaewith 12
eyos.

Defense. Besides trying to flee by
moving away or diggnginto the sail, this species
may hide its head under body coils when dis-
turbed. When handled it thrashes the body,
forces its head against the observer's hand, and
does not bite. It also may flatten the body (L.J.
Vitt, pers. comm. 1996).

Taxonomic comments. Zimmermann
and Rodrigues (1990:442) suggested that “...
there gppear to be two species under Atractus
major that cannot be distinguished using the
literature ...”. In spite of the variations in color
pattern, the sample from the M anaus regon de-
scribed here and in M artins and Oliveira (1993)
seems to comprise only one species.

Atractus poeppigi (Jan 1862)
Plate 21

Identification. Maximum TTL mae 503
mm (M artins and Oliveira 1993); minimum TTL
240 mm; TAL 9.5-11.9% of TTL (M artins and
Oliveira1993); ED about 1/6 to 1/7 of HL; pupil



round (see taxonomic information in Dixon &t
a. 1976; Martins and Oliveira 1993). The
dorsum is dark brown (nearly black) with
white triangular spots on the flanks, reaching
the ventras. The head is dark brown with
cream supraabids and tempords; the under-
side of the head is cream or orange. The venter
bears transverse dark brown spots, often ir-
regularly shaped, on abackground of orangeto
reddish orange on the anterior third; the un-
dersurface of the tail and midbody are cream.
This species is similar to Liophis breviceps
and Micrurus collaris; L. breviceps has 17
scaes around midbody (15 in Atractus poep-
pigi) and larger eyes and M. collaris has a
complete nucha band (incomplete in A. poep-
pigi).

Habitat and microhabitat. No indi-
vidua was found during visua searchingat the
RFAD, dthough two were caught in pitfall
traps in primary forest. At Rio Urucu, two
individuals were found in primary forest dur-
ing clear-cutting The avalable information
(Dixon and Soini 1986; Dixon et d. 1976; this
study) indicate that Atractus poeppigi is a
primarily fossorid, forest-dwelling snake.

Feeding habits. One individua from
the M anaus regon had insect remains in the
hindgut. One individua from Rio Urucu had
an earthworm in the stomach and another
from Rio Jau had earthworm chetae in the
midgut. These limited data indicate that
eathworms may be the primary prey of
Atractus poeppigi.

Reproduction.
avalable.

Defense. Besides trying to flee by
movingaway or diggnginto the soil, this spe-
cies may hide its head under body coils when
disturbed. When handled it thrashes the body
and does not bite. Additiondly, the nearly
black dorsum associated with the contrasting
ventral pattern of Atractus poeppigi resembles
that of the sympatric Micrurus collaris (ex-
cept for the nucha band that is incomplete in
A. poeppigi), suggesting a case of cord snake

No information is
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mimicry (see Martins and Oliveira 1993, and
Savage and Sowinski 1992, for additiona cases
of supposed mimicry of ringess Micrurus).
Dorsoventra body compression and tail display
was aso observed in A. poeppigi (see dso Dixon
et d. 1976, Greene 1973a).

Atractus schach (F. Boie 1827)
Plate 22

Identification. Maximum TTL male 361
mm, femde 421 mm (Martins and Olivera
1993); minimum TTL 190 mm (Martins and
Oliveira 1993); TAL 7.9-13.6% of TTL (Mar-
tins and Oliveira 1993); ED about 1/6 to 1/7 of
HL; pupil semi-dliptica (seetaxonomic informa
tion in Cunha and Nascimento 1978 1983b;
Hoogmoed 1980; M artins and Oliveira 1993).
The dorsum and upper surface of the tal are
brown to reddish brown with a dark brown mid-
dorsd stripe, sometimes interrupted, and/or
short transversal bars. The head is dark brown
bearing awide darker occipital band preceded by
acream band; the underside of the head is cream
with dark brown spots anteriorly. The venter is
cream with dark brown spots gving rise to a
midventra stripe. The underside of the tall is
more melanic than the venter (Martins and
Oliveira 1993). See how to distinguish this spe-
cies from Atractus major, A. snethlageae, and A.
torguatus in the account of A. major. This spe-
ciesis dso similar to Xenopholis scalaris, which
has a narrower neck, a longer head, and an im-
maculate venter.

Habitat and microhabitat. At the
RFAD, one individud was moving on the legf
litter in the primary forest a night. Four speci-
mens were caught in pitfal traps in primary for-
est a Rio Pitinga. These records and those in the
literature (Cunha and Nascimento 1978 1983a;
Hoogmoed 1980) indicate that Atractus schach is
found both in forests and disturbed areas, seems
to be active both during daytime and at night (see
account on Anilius scytale above), and may be
primarily fossorid and occasionaly cryptozoic
and terrestria.



Feeding habits. One individua from
the M anaus regon had earthworm chetae and
insect remains in the hindgut. Cunha and Nas-
cimento (1978) found earthworms in the
stomachs and Cunha and Nascimento (1983b)
mentioned sand, sometimes associated with
insect remains. This species seems to feed
primarily on earthworms; the sand referred to
by Cunha and Nascimento (1983b) may rep-
resent the gut contents of digested earth-
worms and the insect remains (generaly very
small chitinous fragments, impossible to refer
to any group of arthropods, commonly found
in the hindgut of other Atractus), may be part
of the soil eaten by the earthworms (however,
insect remains are not dways associated with
earthworm remains; see account on Atractus
major above).

Reproduction. One female collected
in October had five oviducta eggs; the only
juvenile was found in June.

Defense. Besides trying to flee by
movingaway or diggnginto the soil, this spe-
cies may hide its head under body coils when
disturbed. When handled, it thrashes the body
and does not hite.

Atractus snethlageae Cunha and Nascimento
1983
Plate 23

Identification. Maximum TTL mde
446 mm, femde 465 mm (Martins and
Oliveira 1993); minimum TTL 218 mm
(Cunha and Nascimento 1983b); TAL 5.9-
13.9% of TTL (Martins and Oliveira 1993);
ED &bout 1/10 of HL; pupil round (see
taxonomic information in  Cunha and
Nascimento 1983b; Martins and Olivera
1993). The dorsd surfaces of the body and
tall are dark brown with severd cream (pde
orange in one specimen from Rio Pitinga)
transversd spots or bands (one or two scaes
wide). The head is dark brown with acreamto
pae brown occipitd band; the underside of
the head is cream with dark brown spots. The
venter is cream with dark brown spots at the
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dark brown spots a the midventra regon or
scattered throughout, becoming more meanic
toward the tall (M artins and Oliveira 1993). See
how to distinguish this species from Atractus
major, A. schach, and A. tor quatus in the account
of A. major.

Habitat and microhabitat. At the
RFAD, one juvenile was moving on the ground
of an unpaved road in primary forest, a night,
and another was caught in a pitfal trap. Eight
specimens were caught in pitfal traps in primary
forest & Rio Pitinga. Cunha and Nascimento
(1983b) found it in primary and secondary for-
ests and stated that it is fossoria or semi-
fossorid. These limited data indicate that Atrac-
tus snethlageae inhabits forests and is primarily
fossorid.

Feeding habits. Two individuds had
earthworm chetae in the hindgut; another had
insect remains. Two individuas (247+33 mm
and 382+36 mm) from 100 km south of San-
tarém, Pard, had earthworms (126 mm, 3.0 g,
MR 0.25, and 120 mm, 6.1 g, MR 0.24, respec-
tivey) in the stomach (L.J. Vitt and J.P.
Cadwel, unpublished data). Cunha and Nasci-
mento (1978) found an earthworm in a stomach
and sand in many others (see account on Atrac-
tus schach). This species seems to feed primarily
on earthworms.

Reproduction. A recently caught femade
from the M anaus regon laid a clutch of three
egys in February. Cunha and Nascimento
(1983b) found two femaes with three and nine
egos.

Defense. When approached, besides
tryingto fleeby movingaway or diggng into the
soil, this species may hide its head under body
coils. When handled, it thrashes the body, forces
its head against the observer's hand and does not
bite.

Taxonomic comments. Cunhaand Nas-
cimento (1983b) described this taxon as a sub-
species of Atractus flammigerus; however, we
agree with Vanzolini (1986) in that these may
represent distinct species (see dso M artins and
Oliveira1993).



Atractus torquatus (Duméril et d. 1854)
Plate 24

Identification. Maximum TTL mde
633 mm, femde 754 mm (Martins and
Oliveira1993); minimum TTL 170 mm (M ar-
tins and Oliverra 1993); TAL 8.0-16.4% of
TTL (Martins and Oliveira 1993); ED about
1/6 of HL; pupil round (see taxonomic infor-
mation in Hoogmoed 1980; Martins and
Oliveira 1993). The body and tail are irides-
cent grayish, greenish, pinkish, reddish or dark
brown, plain or bearing dark brown to black
spots, or short bands, scattered throughout
the body and flanks. The head is slightly
darker than the body with a darker nucha
band (poorly distinct in dark animds); the
supralabias are cream; the underside of the
head is cream to ydlowish cream, blackish on
the anterior haf. The venter is cream to yd-
lowish cream, sometimes bearing smal dark
spots; the paraventras are sometimes reddish.
The underside of the tail bears blackish spots
and is sometimes completely brown (M artins
and Olivera 1993). See how to distinguish
this species from Atractus major, A. schach,
and A. snethlageae in the account of A. major.

Habitat and microhabitat. At the
RFAD, nine individuds were moving in pri-
mary forest a night, six amidst the leaf litter
(two of them diggnginto the soil), two on the
ground of unpaved roads, and one on a fdlen
pam leaf 0.8 m above the ground; two addi-
tiona individuas were found by day, one on
theleef litter of primary forest and another on
the ground of a manmade clearing. All these
werein stream valeys, but onethat was a the
margn of a smal pool in a plateau. In the
primary forests of Rio Pitinga, two individu-
aswere moving on the leef litter, one by day
and the other at night, another was on a shrub
0.6 m above the ground a night, and eleven
were caught in pitfal trgps. In a site about 35
km north of M anaus, one was inside a rotten
log, 1.5 m above ground. These data and those
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in the literature (Dixon and Soini 1986; Hoog
moed 1980; M artins and Oliveira 1993) indicate
that Atractus torquatus inhabits various habitats,
from forests to cultivated fields, occurring
mainly in areas around bodies of water, is both
nocturnal and diurna (see account on Anilius
scytale above), and is primarily fossorid and
occasiondly cryptozoic and terrestrid (eventu-
aly climbinglow vegetation).

Feeding habits. At the RFAD, one in-
dividud (576+92 mm) was caught just after
swalowing a gant earthworm (180 mm). Ten
specimens from the M anaus regon had earth-
worm chetae, tiny acari, and remains of insectsin
the hindgut (Martins and Oliveira 1993). An
individua from Rio Jau had earthworm chetae
and remains of insects in the gut. Atractus tor-
quatus seems to feed primarily on earthwormes.

Reproduction. In the Manaus regon,
three females (TTL 754 mm, 654 mm, and 671
mm) collected in October (n = 2) and February
(n = 1) had seven, eight, and at least three ovi-
ducta eggs, respectively. Hatchlings and small
juveniles (TTL 170260 mm) were found in
January, February, August, and November.

Defense. Besides trying to flee by
movingaway or diggnginto the soil, this species
may hide its head under body coils when dis-
turbed. When handled it thrashes the body,
forces its head against the observer's hand, and
does not bite. A large adult expeled a jet of a
transparent, apparently scentless liquid from the
cloaca when handled. At the RFAD, an adult
individual was preyed upon by a subadult Bo-
throps atrox (details on this predation are in
Eder et d. 1996).

Atractus trilineatus Wager 1828
Plate 25

Identification. Maximum TTL femde
276 mm (Cunha and Nascimento 1980), unsexed
350 mm (Murphy 1997); minimum TTL 116
mm (M artins and Oliveira1993); TAL 5.4-6.0%
of TTL (Beebe 1946; M artins and Oliveira 1993,
Murphy 1997); ED about 1/6 to 1/7 of HL; pu-



pil round (see taxonomic information in M ar-
tins and Oliveira 1993; see aso Hoogmoed
1982a). The dorsum is brown with dark
brown middorsa and dorsolatera stripes and
two yédlowish cream laterd stripes; the ven-
trolateral regon is cream. The head is dark
brown with light brown spots above and lat-
eroposteriorly; underside of head cream with
dark brown markings. Venter cream with light
brown markings on the posterior ventrds;
underside of tall cream with light brown
markings midventraly (see additional color
descriptions in Beebe 1946).

Habitat and microhabitat. One indi-
vidua was found in aflooded "igapd" forest in
Anavilhanas. The available information (Beebe
1946; Murphy 1997; O'Shea 1989; this
study) indicate that Atractus trilineatus is a
fossorid forest species.

Feeding habits.
food record is avallable.

Reproduction. Clutch sizes in litera-
ture (Beebe 1946; M urphy 1997) are 3-5.

Defense. Beebe (1946) stated that
Atractus trilineatus flees by diggng into the
soil and that when handled it forces the head
and pointed tal against the observer's hand
and does not hite (seeaso M urphy 1997).

No substantiated

Chironius fuscus (Linnaeus 1758)
Plate 26

Identification. Maximum TTL mae
1597 mm (Dixon et a. 1993), female 1409 mm
(Dixon et a. 1993); minimum TTL 340 mm
(Dixon et d. 1993); TAL 26.7-40.9% of TTL
(Dixon et a. 1993; this study); ED 1/5 to 1/6
of HL; pupil round; maes with a pair of
keded paravertebrd scaerows (seetaxonomic
information in Dixon and Soini 1986; Dixon et
a. 1993). The dorsum and tail are brown to
reddish brown with a par of dark brown
stripes on the paravertebrds; in adults, a se-
ries of tan bands (one scade wide) is present
on the posterior two thirds of the flanks; the
latera borders of the ventrals are often orange.
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The head is dark to reddish brown, reddish or-
ange on the tip of the snout and on the ventro-
latera regon; the underside of the head is white
to reddish orange. The venter is orange-cream,
darkening towards the tail. The tongue was pae
bluein the only juvenile observed; in adults, the
tongueis pinkish. The dorsd pattern of juveniles
isvery similar to that of Chironius multiventris,
except for the head and venter that have an or-
ange tint instead of yelowish cream; further-
more, C. fuscus has 10 dorsal scae rows around
midbody, while C. multiventris has 12.

Habitat and microhabitat. At the
RFAD, 10 individuds were found in primary
forest. Nine were slegping a night, coiled on
leaves and branches of shrubs and on pam leaves
1.2-2.5 m above the ground and one was found
active by day on a pam leaf 0.4 m above the
gound. None of 10 marked individuas was re-
captured. At Rio Cuidras, one individud was
active among pam leaves 1.3 m above the ground
and another was moving on atree in the flooded
"iggp0", both by day. At Rio Pitinga, one indi-
vidua was swimmingin alakeby day. At M are-
chal Taumaturgo, Acre, one juvenile was slegping
coiled on apam leaf 1.8 m above ground at night
in primary forest. At Rio Jurug, six individuds
were found active in the legf litter of "vérzed'
forests by day, two were active in the leef litter
of terrafirmeforests dso by day, and three were
inactive in terrafirme forest, one in a tree and
two on the gound (C. Gascon, unpublished
data). These data and those in the literature
(Cunha and Nascimento 1978 1982b; Dixon and
Soini 1986; Dixon et d. 1993; Dudlman 1978;
Dudlman and Sadlas 1991; Nascimento et d.
1988) indicate that Chironius fuscus inhabits
various habitats, from primary forests to culti-
vated fidds, is exclusively diurnd, primarily
terrestria (but aso arbored) when active, and
uses low vegetation to sleep at night.

Feeding habits. Oneindividua from the
RFAD had a smdl frogin the stomach. A juve-
nile (331+182 mm, 12.3 g) from M arecha Tau-
maturgo, Acre, had a hylid frog in the stomach
(SVL 37 mm, 2.1 g, MR 0.17) and an adult had



aso the remains of a hylid frog Two speci-
mens from Ecuador (786+413 mm and
651+390 mm) had frogs (both Leptodactylus
of the wagneri complex with SVL 28 mm);
another (785+407 mm) from 100 km south of
Santarém, Pard had a frog (Eleuther odactylus
sp., SVL 20 mm) in the stomach (L.J. Vitt and
J.P. Cddwsdl, unpublished data). These rec-
ords and those in the literature (Ayarzaguena
1987, quoted in Dixon et d. 1993; Cunha and
Nascimento 1978 1982b; Dixon and Soini
1986; Dixon et d. 1993) show that Chironius
fuscus feeds primarily on frogs (Dendrobates,
Adedlophryne, Eleutherodactylus, Leptodacty-
lus, Hyla) and occasiondly on saamanders
(Bolitoglossa) and lizards (Anolis, Kentr opyx).

Reproduction. One femae from the
RFAD, observed in December, had three en-
larged follicles (detected by padpation). An-
other (820+472 mm) from Rio Cuidras had
four eggs (17.8 x 7.6, 19.2 x 7.3, 19.0 x 7.0,
and 20.3 x 7.4 mm) in December. Dudlman
(1978: Table 16) reported a femae with six
egos, Dixon and Soini (1986) another with
eight eggs, and Dixon et d. (1993) found three
to seven eggs in 12 femaes.

Defense. When handled, Chironius
fuscus may rotate and thrash the body, vibrate
the tall, inflate the gular regon, but it rardy
bites (see dso Beebe 1946, Dixon and Soini
1986). In centra Colombia, this species aso
rarely bites, dthough in the Iquitos regon,
Peru, it bitesreadily. By day, it freezes when
approached. Freezing associated with a brown
to reddish brown color makes it very difficult
to find by day within the vegetation. Duell-
man (1978) reported that individuas sleeping
a night on bushes dropped to the ground and
rapidly crawled awvay a the slightest distur-
bance (as we observed in C. scurrulus by day;
see below).

Chironius multiventris Schmidt and Wdker
1943
Plates 27, 28
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Identification. Maximum TTL mae
2611 mm (Dixon et a. 1993), femae 2260 mm
(Dudiman 1978); minimum TTL 465 mm (Dixon
et d. 1993); TAL 34.7-41.6% of TTL (Cunha
and Nascimento 1978; Dixon and Soini 1986;
Dixon et d. 1993; Dudlman 1978; this study);
ED about 1/4 to 1/6 of HL; pupil round; maes
with a par of keded paravertebra scae rows
(see taxonomic information in Cunha and Nasci-
mento 1978 1982b, Dixon and Soini 1986, Dixon
et d. 1993). The dorsum and tal are brown
(Plate 27) to dark olive green (Plate 28), becom-
ing brownish towards the tail. The head is dark
geenish brown; the underside of the head is
yellow. The venter and underside of the tal is
pae to degp yelow; the paraventras are green-
ish yedlow. Juveniles and adults have pinkish
tongues. This species is similar to Pseustes sul-
phureus, which has 21-23 dorsd scde rows
around midbody (12 in Chironius multiventris).
Furthermore, the dorsd pattern of juveniles is
very similar to that of C. fuscus (see how to dis-
tinguish them in the account of the latter spe-
cies).

Habitat and microhabitat. At the
RFAD, six individuds were found in primary
forest. Three adults (CT ca 2000) were found
by day, one movingon the leaf litter, one moving
on shrubs 1.5 m above the ground, and another
coiled on tree branches, 1.7 m above the ground.
At night, threeindividuals (two adults, one juve-
nile) were slegping coiled on pam leaves and a
shrub branch a 1.1-4.0 m above gound. In
western Amazonia, a large adult was found
swimming across a river and another large adult
was on floating vegetation (W.W. Lamar, pers.
comm. 1996). These data and those in the litera-
ture (Cunhaand Nascimento 1978 1982b; Cunha
et a. 1985; Dixon and Soini 1986; Dixon et d.
1993; Dudlman 1978; Duelman and Sdas 1991;
Nascimento et d. 1988) indicate that Chironius
multiventris is primarily a forest inhabitant, oc-
curring occasionaly in disturbed aress, is exclu-
sively diurnd, and primarily terrestrid when
active, using the vegetation to rest by day and to
sleep at night.



Feeding habits. No information on
diet is avallablefor the M anaus regon. Litera-
ture data (Cunhaand Nascimento 1978 1982b;
Dixon e d. 1993) indicate that Chironius
multiventris feeds on frogs (Hyla, Phrynohyas,
Eleuther odactylus, Leptodactylus) and lizards
(Analis, Polychrus, Tropidurus).

Reproduction. A femde from Rio
Cuieras had four developing follicles (7 x 17
mm to 7 x 21 mm) in December. At the
RFAD one juvenile (429+255 mm TTL) was
found in M arch. Duellman (1978: Table 16)
reported afemae with seven egos.

Defense. When disturbed, adults of
this large, strong Chironius eevates the head,
makes an S-coil, and strikes and bites fre-
quently (see dso Dixon et a. 1993); the only
juvenile handled did not bite. When handled,
adults rotate and thrash the body, inflate the
qular and neck regon, and expd cloacd secre-
tions. When approached by day it freezes.

Chironius scurrulus (Wager 1824)
Plates 29-31

Identification. Maximum TTL mae
2332 mm (Cunha and Nascimento 1982b),
femade 2430 mm (Dudlman and M endelson
1995); minimum TTL 445 mm (Dixon &t a.
1993); TAL 27.5-35.8% of TTL (Cunha and
Nascimento 1982b; Dixon et d. 1993; Gasc
and Rodrigues 1980); ED about 1/4 to 1/5 of
HL; pupil round; dl dorsal scdes smooth in
both maes and females (see taxonomic infor-
mation in Cunha and Nascimento 1982b,
Dixon and Soini 1986, and Dixon et d. 1993).
In juveniles (Plate 29), the dorsum is green,
somewhat grayish on the middorsa regon, the
head is grayish green above, green lateraly and
bluish green ventrolaterdly, and the venter is
greenish white. A haf grown individua (Plate
30) had a brownish green dorsum with the
ventrolaterd regon and the tip of the snout
brownish orange. In adults (Plate 31), the dor-
sum is mottled with brown, dark brown, and
orange (in some individuals most of the dor-
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sum is orange), the head is dark brown, and the
venter is orange cream. The iris is bronze above
and below, dark bronze medidly. The tongue is
paeto bright blue in juveniles and grey to black
in adults. Juveniles of Chironius scurrulus may
be very similar to Philodryas viridissimus (see
below), but is easily distinguished by having 10
dorsd scale rows around midbody (19 in P.
viridissimus).

Habitat and microhabitat. At the
RFAD, 10 individuds were found in primary
forest, five in plateaus and five in a stream va-
ley. At night, three juveniles were slegping coiled
on shrubs and ferns, a 2—3 m above the ground,;
two of them (newborns) were on adjacent ferns
(1.5 m gpart) hangng over an artificial pond in an
unpaved forest road; ahaf grown individua was
coiled on atree 1.5 m above the ground. During
the day, five adults and one juvenile were found;
one adult and one juvenile were moving on the
ground of an unpaved forest road in the morning;
four adults, three of which with large prey in the
stomach, were coiled on vines and tree branches
a 2.2-4.0 m above the ground, three of them
close to a stream and one close to a pool in a
plateau, a noon and afternoon. These records
and those in the literature (Cunha and Nasci-
mento 1978 1982b; Dixon and Soini 1986; Dixon
et d. 1993; Dudlman 1978; Dudlman and M en-
delson 1995; Dudlman and Sdlas 1991; Hoog
moed and Avila-Pires 1991) indicate that Chiro-
nius scurrulus inhabits various habitats, from
primary forest to disturbed aress, is exclusively
diurna and primarily terrestriad when active,
using the vegetation to rest by day and to sleep
a nignt.

Feeding habits. At the RFAD, one
adult (TTL 1995 mm, 640 g) found 10 m from a
stream, regurgtated the legs of an adult Lepto-
dactylus pentadactylus (SVL ca 140 mm); two
additiona large individuas not captured had
bulky prey (possibly large Leptodactylus) in the
stomachs; Leptodactylus pentadactylus is a com-
mon inhabitant of stream banks, where it uses
subterranean daytime retregts (pers. obs. 1987).
This frog was aso found in stomachs of Chiro-



nius scurrulus in western Amazonia (W.W.
Lamar, pers. comm. 1996). These data and
thosein theliterature (Cunha and Nascimento
1978 1982b; Dixon and Soini 1986; Duelman
1978) indicate that that C. scurrulus feeds
primarily on frogs (Hyla, Scinax, Eleuthero-
dactylus, Leptodactylus) and occasionaly on
lizards (one of 33 prey found by Dixon et a.
1993).

Reproduction. At the RFAD, neo-
nates (TTL 449-564 mm) were found in Feb-
ruary, March, and November; these limited
data indicate that hatching may occur at least
during the rainy season. Dudlman (1978 Ta
ble 16) reported a femade with six eggs and
Dixon et d. (1993) found femaes with 6-11
eoos.

Defense. Adults and juveniles of this
large, strong snake strike and bite frequently,
elevate the head, and make an S-coil with the
anterior third of the body. In juveniles, the
color pattern (see above) and defensive be-
havior are extremely similar to those of Philo-
dryas viridissimus (even an experienced col-
lector may doubt its identity before restrain-
ing the snake, W.W. Lamar, pers. comm.
1996, shares this impression), suggesting a
possible case of mimicry; P. viridissimus is
known to inflict harmful envenomations (e.g,
Campbdl and Lamar 1989) and thus may be a
model. Another possibility is that these juve-
niles are mimics of Bothrops bilineatus
(Campbel and Lamar 1989). When handled,
both adults and juveniles thrash and rotate the
body. Adults resting on the vegetation by day
are very difficult to capture when the ob-
server gpproaches, they become very dert,
fdl to the gound, and move away very
quickly; two adults fdl into a stream and fled
by swimming underwater for severd meters
(in western Amazonia this species was aso
observed to dive and swim excdlently; W.W.
Lamar, pers. comm. 1996).

Cldlia clelia (Daudin 1803)
Plates 32-34
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Identification. Maximum TTL unsexed
2280 mm (Murphy 1997); minimum TTL 448
mm (from Puraguel, Maanhdo); TAL 14.7-
22.2% of TTL (Dixon and Soini 1986; DudlIman
1978; Gasc and Rodrigues 1980; this study); ED
about 1/6 to 1/9 of HL; pupil semi-dlipticd (see
a recent taxonomic revision in Zaher 1996). In
juveniles (Plate 32), the dorsum is deep red, the
head is black with a white to cream nuchd band,
and the venter is cream. Half grown individuas
(Plate 33) show a blackish suffusion in each red
dorsa scae (darker on the middorsa regon) and
lack the nuchd band. In adults (Plate 34) the
dorsum is dark gray (amost black); the head is
aso dark gay, pder on the labids; the venter is
gayish cream. In the Manaus regon, juvenile
Clelia cldia is especidly similar to juvenile
Drepanoides anomalus, Pseudoboa coronata,
and P. neuwiedii in color pattern; however, C.
cldia and P. neuwiedii have 19 scade rows around
midbody, P. coronata 17, and D. anomalus 15;
additiondly, subcaudas are not divided in both
species of Pseudoboa. Adults of C. clelia may be
similar to adults of Drymoluber dichrous, d-
though the latter has 15 scale rows around mid-
body (19 in C. cldia) and larger eyes.

Habitat and microhabitat. One juvenile
fel into a pitfdl trap at Pitinga A large adult
was crossingaroad a night in aflooded "vé&rzed'
regon a Careiro. At Rio Jurug, one individua
was found activein the lesf litter of aterrafirme
forest at night (C. Gascon, unpublished data). At
Gugara Mirim and Costa M arques, Rondbnia,
three individuals were active on the ground at
night, two of them at the margns of bodies of
water. The information avalable (Dixon and
Soini 1986; Duelman 1978; Murphy 1997; Ya
nosky et d. 1996; this study) indicate that Cldia
cldia is a terrestriad species that inhabits both
forests and open aress, and is both diurna and
nocturnal. Beebe (1946) referred to both arbored
and terrestria habits; however, al the remaining
information indicates that C. cldia is terrestria
(an impression aso shared by L.J. Vitt, pers.
comm. 1996), indicating that at least some indi-



viduads cited by Beebe (1946) may have been
misidentified (Drepanoides anomalus, a par-
tidly arboreal Pseudoboini that may occur at
Kartabo and Caripito, is similar to C. cldia;
only scale counts assure the distinction be-
tween these two species).

Feeding habits. No information is
avalable for the M anaus regon. One individ-
ual from Acre, Brazil, had a snake (Boa con-
strictor) in the stomach. The available infor-
mation (Dixon and Soini 1986; Duelman
1978; M urphy 1997; Yanosly et d. 1996; this
study) indicates that C. clelia feeds on snakes,
lizards, and mammals.

Reproduction.  No information is
avalable for the Manaus regon. Dudlman
(1978) reported a female with 20 vitellogenic
follicles (seedso M urphy 1997).

Defense. When handled, this species
thrashes the body, constricts powerfully (es-
pecidly adults), and rarely, if ever, bites (see
aso Greene 1973a).

Dendrophidion dendrophis (Schlegel 1837)
Plates 35, 36

Identification. Maximum TTL mae
1142 (Gasc and Rodrigues 1980), femde
1183; minimum TTL 331 mm; TAL 44.9-
52.2% of TTL (only for the M anaus regon,
sincethereis astrong geographica variaion in
tall size within Amazonia; pers. obs. 1995);
ED about 1/4 of HL; pupil round; dorsds
keded (see taxonomic information in Cunha
and Nascimento 1978; Lieb 1988). The
dorsum is dark to reddish brown, pder (tan to
gayish tan) anteriorly, with a series of darker
latera bars enclosing a yelowish to orange
cream mark. The skin between each pair of
dorsa scde row (gpparent when the snake
inflates the lung) is yelow. The head is tan to
brown, pde laedly, ad white
ventrolaterdly and below. The venter is white
anteriorly, becoming yelow posteriorly. The
iris is cream above and dark reddish brown
medidly and bdow (W.W. Lamar, pers.
comm. 1996, reported that the eye reflects
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ported that the eye reflects light at night). The
tongueis black.

Habitat and microhabitat. At the
RFAD, nine individuals were found in primary
forest, fivein plateaus, threein astreamvdley at
night, and one crossing an unpaved road by day.
Eight individuas found at night were slegping
coiled on pam leaves and shrubs 0.4-2.0 m
above gound (two of these individuds, both
unsexed, were asleep on the vegetation 5 m
gpart); the only individuad found by day was
chasingafrogon the ground of an unpaved road.
None of eight marked individuas was recap-
tured. One adult kept for 1 wk in alarge terrar-
ium spent the day on the ground and slept by
night on a twig, a very dert high-head posture
was adopted throughout the day and the snake
remained immobile for hours. Also a the RFAD,
W. Magnusson (pers. comm. 1996) found at
least eight individuas aso active by day on the
gound. At Rio Cuidras, a recently killed indi-
vidud (probably by a hawk) was still thrashing
the body on the lesf litter by day and at a pri-
mary forest 70 km north of M anaus, one indi-
vidua was moving by day on the lesf litter. At
Rio Pitinga, one was in the water by day and at
Rio Jau, one individua was crossing a river by
day. At Rio Urucu, one individud was slegping
on apam 1.8 m above the ground, a night in a
terrafirme forest. Laurie J. Vitt (pers. comm.
1996) dso found many activein thelegf litter by
day and asleep on bushes at night. These records
and those in the literature (Cunha and Nasci-
mento 1978; Dixon and Soini 1986; Dudlman
1978; Nascimento et a. 1987; Vanzolini 1986)
indicate that Dendrophidion dendrophis is a for-
est inhabitant, diurna and terrestrid when active,
using the vegetation to sleep at night. Cunha and
Nascimento (1978) and Nascimento et d. (1987)
stated that this snakeis arbored, as its name and
the long tall would imply, but the records on
active individuds strongy indicate terrestria
habits; the long tail may be associated with de-
fense (see Defense below).

Feeding habits. Two individuas from
the RFAD had frogs in the stomach. One of



them (TTL 1081 mm, 59 g) had recently eaten
a diminutive frog, Adenomera andreae (SVL
23 mm, 1.7 g, MR 0.03). The other (TTL 669
mm, 17¢g) had an unidentified frog (SVL ca. 30
mm, ca 3.0 g MR ca 0.18). Also a the
RFAD, one individua (557+571 mm, 62.5 Q)
was chasingan adult femae Eleuther odactylus
fenestratus (SVL 48 mm, 7.0 g MR 0.11).
Oneindividud (405+388 mm) from Rio Cuie-
ras had two small ledf litter frogs (A. andreae
and Colostethus stepheni, both ca 17 mm
SVL) in the stomach. An individud from Rio
Jau had a frog (Colostethus) in the stomach
and another had frog remains in the hindgut.
Another from GugaraM irim, Rondbnia, had
a frog (Sinax) in the stomach. An adult
(510+436 mm, 42.3 g) from 100 km south of
Santarém, Pard, had two frogs (both Eleuth-
erodactylus sp., one with SVL 22 mm, 0.8 g,
M R 0.02, and another with SVL 12 mm) (L.J.
Vitt and J.P. Cddwsdl, unpublished data).
These records and those in the literature
(Cunha and Nascimento 1978; Dixon and
Soini 1986; Dudlman 1978; Nascimento et d.
1987; Vanzolini 1986) indicate that Dendro-
phidion dendrophis is a frog specidist (Ade-
nomer a, Eleuther odactylus, Colostethus, Hyla,
Scinax). Cunha and Nascimento (1978) stated
that besides frogs, D. dendrophis aso feeds
on insect larvae, however, this may be a case
of accidental or secondary ingestion. The low
mass ratios here reported and the frog taxa in
the literature dso indicate that this species
feeds mainly on tiny to smal frogs, mostly
found in the ledf litter by day (infact, dl diur-
nd frogs a the RFAD are smdl, SVL < 50
mm). The aert high-head posture observed in
captivity may facilitate finding these frogs in
the leaf litter and indicates a somewhat sit-
and-wait strategy, dthough a frog may be
actively chased after it is seen by the snake.
Reproduction. At the RFAD, one
femde (539+542 mm) had wel developed
vitellogenic follicles (detected by pdpation) in
January and the only juvenile (249+203 mm)
was found in February. A recently caught
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femae from the M anaus regon laid a clutch of
four eggs in January. One femae from M anaus
(SVL 571 mm, tal incomplete), collected in
August, had six eggs 11-16 mm in length and 4-5
mm in diameter. A femde from Rio Pitinga lad
eggs in November. These limited data indicate
that juvenile recruitment may occur at least dur-
ing the rainy season in the M anaus regon. One
female from Rio Jau had three enlarged follicles.
Dudlman (1978) reported afemae with six eggs.

Defense. This species expes cloaca
gand products, vibrates the tail, inflates the
body (exposingtheydlow skin within the dorsa
scdes; Plate 36), rotates the body vigorously
when handled, and does not bite. Some individu-
as may bresk ther tal voluntarily (M. M artins
and M.E. Olivera, unpublished data; see adso
Dudlman 1978). Conceding coloration may be
effective when active on the legf litter. At Rio
Cuierras oneindividua was probably killed by a
hawk (see above).

Dipsasindica Laurenti 1768
Plates 37, 38

Identification. Maximum TTL male 707
mm (Dudliman 1978), femade 1028 mm (Dixon
and Soini 1986); minimum TTL 357 mm; TAL
27.3-30.6% of TTL; ED about 1/4 of HL; pupil
verticd to dliptica. The dorsum is dark brown
with severd light spots that often become nar-
rower in the middorsa regon. In juveniles, these
spots are cream anteriorly, becoming geyish
brown posteriorly; in adults, even the anterior
spots become gradudly geyish brown. Each
light dorsd spot as well as each dark brown in-
terspaces most often bears a smdl white spot
ventrolaterdly, sometimes poorly distinguish-
able; most often, these smal white spots are
more easily distinguishable on the dark brown
interspaces anteriorly and on thelight spots pos-
teriorly. The head is grey (in juveniles) to dark
geyish brown (in adults) with severa dark
brown spots, most of them with yelowish
cream borders; there is dways a par of these
spots on the parietds (these are often the larger



ones on the head). The venter is brown to
dark brown bearing the extensions of the ven-
trolateral white spots throughout. The iris is
light grey. Thetongueis black.

Habitat and microhabitat. One indi-
vidua was moving on the vegetation at night
in a primary forest about 70 km north of
Manaus. At Marechd Taumaturgo, Acre,
three individuals were found moving slowly
on the vegetation 0.4-1.7 m above the ground
a night in primary and disturbed forests. The
information available (Beebe 1946; Cunha and
Nascimento 1978; Dixon and Soini 1986; Du-
elman 1978) indicate that Dipsas indica in-
habits primary and secondary forests and is
nocturna (but see Beebe 1946) and arbored
when active.

Feeding habits. No information is
avalable from the M anaus regon. A juvenile
from Marechd Taumaturgo, Acre, had the
remains of asnail in the midgut. The available
information (Beebe 1946; Cunha and Nasci-
mento 1978; Dudlman 1978; Hagmann 1910;
this study) indicate that Dipsas indica feeds
primarily on snails and slugs.

Reproduction. No information is
avalable.

Defense. All individuds handled
thrashed the body, triangulated the head
(sometimes exaggeratedly), expelled cloacd
dand products, and did not bite.

Dipsas pavonina Schlege 1837
Plates 39, 40

Identification. Maximum TTL mae
741 mm, female 737 mm (Gasc and Rodrigues
1980); minimum TTL 247 mm; TAL 24.5-
31.8% of TTL (Gasc and Rodrigues 1980; this
study); ED about 1/4 to 1/6 of HL; pupil ver-
ticd to dliptical (seetaxonomic information in
Peters 1960). The dorsd surfaces are tan to
white with a series of large black blotches
laterdly, which usudly fusein the middorsa
regon; anteriorly, the spaces between each
pair of black blotches may bewhite. The head
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is black with a narrow white band anteriorly
(just posterior to the tip of the snout), a tan to
yelowish tan nuchd band, and a white area lat-
eroposteriorly. The venter is white with wide
black marks (the extensions of the laterd black
blotches). Theiris and the tongue are black.

Habitat and microhabitat. At the
RFAD, 37 observations of 33 individuas were
made in primary forests, dways a night. In 11
observations the snakes were moving, eight on or
amidst thelesf litter on theforest floor and three
on shrub branches a 0.8-3.0 m &bove the
gound. None of these snakes had stomach con-
tents. In 26 observations, the snakes were resting
on thevegetation a 0.3-2.3 m above the ground
(see Plates 39, 40); these snakes were coiled (n =
20), loosdly coiled (n = 2) or stretched (n = 4)
and of 17 pdpated for stomach contents (see
below), 10 (59%) had prey. Three marked indi-
viduads were recaptured: one 15 d after being
marked was 91 m from the orignal site; a second,
marked on 19 April 1992 (358+134 mm, 9 g),
was recgptured on 5 July 1992 (371+138 mm,
12.5 g, SVL increment 0.17 mm/d) 21 m from the
site of marking, a third, marked on 8 October
1992 (395+142 mm, 15 g) was recaptured twice,
on 31 October 1992, 23 m from the site of
marking, and on 23 February 1993 (409+144
mm, 15 g, SVL increment 0.10 mn/d) 15 m from
the site of marking This information and that in
the literature (Beebe 1946, misidentified as Dip-
sas indica, see Peters 1960; Cunha and Nasci-
mento 1978; Dudlman 1978) indicate that D.
pavonina is a nocturna forest species, able to
occupy disturbed habitats. Beebe (1946), Cunha
and Nascimento (1978), and Duellman (1978)
stated that this species is arbored; however, our
observations indicate that, in the M anaus regon,
it forages primarily within the lesf litter and rests
on low vegetation a night. Differences among
areas could be dueto species misidentification or
adifferent spatid distribution of prey.

Feeding habits. At the RFAD, evi-
dently foragng snakes were on or amidst the lesf
litter. One individud regurgtated the body of a
gestropod (ca. 25 mm) and five papated for



stomach contents had snails and slugs (10-30
mm). Oneindividua (244+167 mm) from 100
km south of Santarém, Parg, had the foot of a
lizard; another (472+216 mm, 9 g) had a snall
(14 mminlength, 0.7 g M R 0.08); and a third
(500+242 mm) had a slug (9.7 mm in length)
(L.J. Vitt and J.P. Cadwel, unpublished
data). The information available (Beebe 1946;
Cunhaand Nascimento 1978; this study) indi-
cates that Dipsas pavonina feeds primarily on
snails and slugs.

Reproduction. A gavid femde
(400+145 mm) from January had one egg
(about 10 mm long). Sx smdl juveniles (TTL
247-290 mm) were found from November—
March. These data indicate that hatching
occurs only duringtherainy season.

Defense. When handled, Dipsas pa-
vonina invariably discharged a fetid mixture
from the cloaca (gpparently consisting of uric
acid, feces, and dandular products) while
thrashing and tightly coiling the body around
the observer's hand, rubbing its cloaca; it may
aso hide the head within body coils. When
approached, it usudly become immobile and
may compress the body dorsoventraly (gv-
ing rise to a triangular cross section of the
body), enlarge the head, and make subtle
thrashes.

Drepanoides anomalus (Jan 1863)
Plates 41, 42

Identification. Maximum TTL mae
506 mm (Dixon and Soini 1986), femae 837
mm, minimum TTL 193 mm (specimen a
MPEG); TAL 20.9-26.5% of TTL (Dixon
and Soini 1986; Duelman 1978; this study);
ED about 1/4 to 1/6 of HL; pupil semi-
eliptica (seetaxonomic information in Cunha
and Nascimento 1978; Dixon and Soini 1986).
In the adult found a the RFAD, the dorsum
was bright cora red with a black tip on each
scade. The head and anterior portion of the
neck were grayish black. The venter was im-
meculate white. The iris was black and the

M. Matinsand M. E. Olivera 30

tongue pinkish with a gay tip. One juvenile
from Rio Pitinga was similar, athough less
melanic and bearing a creamy white band on the
head. The white band on the head is cited in dl
descriptions we found in literature (e.g, Cunha
and Nascimento 1978; Dixon and Soini 1986;
Dudlman 1978; Jorge da Slva 1993). A juvenile
from Rondbnia photographed by 1. Sazima has
an extensively white head with ablack snout and
a black nuchd band. Juvenile Drepanoides
anomalus is very similar to juvenile Cldia cldia,
Pseudoboa coronata, and P. neuwiedii in color
pattern; see how to distinguish these species in
the account on C. cldia. Additiondly, adults of
D. anomalus are dso similar to adult P. coronata
and P. neuwiedii, dthough both latter species
have undivided subcaudas.

Habitat and microhabitat. The only
individual found at the RFAD was moving on a
root mat a the base of a tree a night. At Rio
Pitinga, oneindividud fdl into apitfdl trgp. One
individual from Rio Jai was moving within the
branches of atree, 3 m from the ground at night.
In western Amazonia, severd individuds were
found moving on the ground at night, except one
which was on a stump ca 0.9 m above the
ground. Theserecords and those in the literature
(Cunha and Nascimento 1978; Dixon and Soini
1986; Dudlman 1978; Dudlman and Sdas 1991;
Vanzolini 1986) indicate that Drepanoides
anomalus is a nocturna species that inhabits
forests and disturbed aress, and is primarily ter-
restria and occasiondly arbored when active.

Feeding habits. No information on diet
is available for the M anaus regon. We found two
specimens with gut contents a the M PEG: one
(480+146 mm) with five squamate eggs (three
were13.1 x 4.3, 13.5 x 3.7, and 15.4 x 5.0 mm)
and another (174+59 mm) with one squamate eggy
(28.0 x 2.4 mm). Two juveniles from Ecuador
and Peru had aso squamate eggs in the qut (H.
Greene, pers. comm. 1997). Additiona speci-
mens from Peru, Ecuador, and Brazil confirm
this surprisingdietary specidization (Cunha and
Nascimento 1978; Dixon and Soini 1986; W.W.
Lamar, pers. comm. 1996).



Reproduction. One femde (662+175
mm, 71 g, dive) from the RFAD lad three
egos (ca 45 x 12 mm each) in March. A fe-
mae (466+140 mm) from eastern Amazonia
(at the M PEG) had two eggs (38.1 x 8.6 mm
and 36.7 x 10.5 mm).

Defense. The only live individua
observed tried to flee into a root mat; when
handled, it thrashed the body insistently, dis-
charged cloacal secretions, and did not bite.
When disturbed in captivity, it made subtle
thrashes and hid the head under body coils. In
western Amazoniathis species invariably flee
quickly when the light fal on them (W.W.
Lamar, pers. comm. 1996).

Drymoluber dichrous (Peters 1863)
Plates 43, 44

Identification. Maximum TTL mde
1300 mm, femae 1032 mm (Dixon and Soini
1986); minimum TTL 341 mm; TAL 25.4—
31.9% of TTL (Dixon and Soini 1986; Gasc
and Rodrigues 1980; this study); ED about
1/4 to 1/5 of HL; pupil round (see taxonomic
information in Cunha and Nascimento 1978,
and Dixon and Soini 1986). In juveniles (Plate
43), the dorsal surfaces are reddish to dark
brown with a series of dark bordered, creamto
yelowish cream bands anteriorly, gradudly
fading to disappear on the posterior third of
thebody and on the tail. In adults (Plate 44),
the dorsd surfaces are greenish, bluish or
gayish black; the ventrolatera regon is green
to pae gayish geen anteriorly, becoming
yellowish posteriorly. The head is dark brown
dorsdly and white on the labids. The ventra
surfaces are white under the head, becoming
yelowish cream to ydlow posteriorly. The
head is dark brown with greenish tan to orange
ydlow marks, the most evident being narrow
stripes between the parietas and between
these scdes and the fronta, a nucha band
with irregular borders, and a pder aea
laterdly behind theeyes. The venter is cream,
becoming dark brown lateraly. In both adults
and juveniles the iris is bronze above and
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niles theiris is bronze above and coppery brown
medially and below. The tongue is black. In the
M anaus regon, large adults of Drymoluber di-
chrous may be similar in appearance to adult
Cldia cldia (see account on thelatter species).

Habitat and microhabitat. Eleven indi-
viduads were found a the RFAD; nine were
sleeping coiled on pam leaves and shrub
branches a 0.7-2.2 m above the ground a night,
and two were moving on the soil by day, one
within fallen logs in a forest clearing and the
other in adisturbed area. At Rio Urucu, an adult
that was shedding the skin was coiled in a sun-
spot on the ground in the morning. At Rio Jurug,
two wereactivein the leef litter by day and one
was sleepingin the leef litter a night, dl in terra
firme forests (C. Gascon, unpublished data).
These dataand thosein theliterature (Cunha and
Nascimento 1978; Dixon and Soini 1986; Duell-
man 1978; Dudlman and Sdas 1991, Fuder
1986; Nascimento et a. 1988) indicate that
Drymoluber dichrous inhabits forests and dis-
turbed aress, is exclusively diurna and terrestria
when active, using the vegetation to sleep at
night.

Feeding habits. At the RFAD, one ju-
venile had a frog (Colostethus) in the stomach
and one adult had alizard eggin the stomach and
lizard remains in the hindgut. One individua
from Rio Pitinga had the remains of a lizard in
the hindgut. A juvenile (285+114 mm) from Rio
Jau had the broken tail of a gymnophthamid
lizard in the stomach and the remains of a frog
(Colostethus) in the midgut. One femde from
Ecuador (624+250 mm), had two gy mnophthal-
mid lizards (both Arthrosaura reticulata, SVL 52
mm and 35 mm); another individua (658+287
mm, 104.5 g) from 100 km south of Santarém,
Para, had alizard (Iphisa eegans, SVL 44 mm,
1.8 g, MR 0.02) and two unidentified frogs (both
8.4 mm SVL); and four from Acre had lizards
(Iphisa elegans, Cercosaura ocdlata, Arthro-
saura sp., and Gonatodes hasemanni; L.J. Vitt
and J.P. Cadwsdl, unpublished data). Also in
Acre, one individuad was found foragng it
crawled dong the edge of falen logs poking its



head under them (L.J. Vitt and J.P. Cadwsdll,
unpublished datd). These records and those in
the literature (Cunha and Nascimento 1978;
Cunhaet d. 1985; Dixon and Soini 1986; Du-
dlman 1978) indicate that Drymoluber di-
chrous feeds mainly on lizards (Gonatodes,
Anolis, Ameiva, Kentropyx, Arthrosaura, Cer-
cosaura, Iphisa, Leposoma, Neusticurus) and
frogs (Colostethus, Leptodactylus), but aso on
lizard eggs and snakes (Oxybelis, Drymolu-
ber). Besides the low MR presented above,
L.J. Vitt (pers. comm. 1996) has additionad
unpublished data indicating that even large
individuals et smal prey (the same occurring
in another colubrine, Spilotes pullatus; O.A.V.
M arques, pers. comm. 1997).

Reproduction. One femde (615+261
mm) from the RFAD had three eggs (8 x 35
mm, 9 x 30 mm, and 7 x 37 mm) in March. A
recently caught femae from the M anaus re-
gon lad a clutch of five eggs in January. In
the M anaus regon, juveniles (TTL 341-423
mm) were found in February, October, and
November. Fitch (1970) described femaes
with two to six eggs and Cunha et d. (1985)
referred to afemale with four eggs.

Defense. When handled, Drymoluber
dichrous rotates the body, vibrates the tall,
and occasionaly bites. One individua from
Porto Velho, Rondbnia, was very aggressive,
striking and vibrating the tal freguently
(O.AV. Maques, pers. comm 1997). Con-
ceding coloration may be effective when ac-
tiveon theledf litter. It may aso freeze when
gpproached, which makes it very cryptic.

Erythrolamprus aesculapii (Linnaeus 1766)
Plates 45, 46

Identification. Maximum TTL mde
767 mm, femade 927 mm (Dixon and Soini
1986); TAL 10.7-13.7% of TTL (Dixon and
Soini 1986; Duelman 1978; Gasc and Rod-
rigues 1980); ED about 1/5 to 1/6 of HL; pu-
pil round (seetaxonomic information in Cunha
and Nascimento 1978, and Dixon and Soini
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1986). The color patternis highly variable in the
M anaus regon. The color of the dorsa surfaces
may be orange red, bright red (Plate 45), brown,
or grayish dark brown (Plate 46) with a series of
black and pae (white, cream or ydlowish cream)
bands, which may be lacking anteriorly. The
arrangement of bands is very variable, athough
at least three patterns may be distinguishable: (1)
black bands with a wide white band medidly (in
most individuas the white band is about as wide
as the black ones; Plate 45); (2) similar to the
latter but bearing a par of additiond, narrow,
white bands (on each side of the wide white
band, most often incomplete above); and (3)
black with narrow white borders (sometimes
with an incomplete white band midlaterdly). In
thoseindividuals with patterns 1 and 2, the head
Is black with awide white band (posterior to the
eyes); the tip of the snout has often the same
color of the dorsal ground. In those individuals
with patern 3, the head is completey black
above (white ventrolaterally). Non-black scales
in dl three patterns may be suffused with black.
The venter bears the extensions of the dorsa
pattern. Although poly morphic, Erythrolamprus
aesculapii dways exhibit a cora snake appear-
ance in the M anaus regon and thus may be con-
founded with venomous cora snakes (Micrurus
spp.), as well as with the non-venomous Atrac-
tus latifrons (see how to distinguish A. latifrons
from E. aesculapii in the account on the former).
Patterns 1 and 2 described above are similar to
that of the syntopic Micrurus lemniscatus when
the ground color is red (most often), except for
the generd lack of additionad white bands (be-
sides the wide one that is dways present). Pat-
tern 3is dmost identicd to that of the syntopic
Micrurus averyi. However, E. aesculapii has two
secondary tempords and an opisthogyphous
dentition (with enlarged teeth posteriorly on the
maxillary) whileal Micrurus have only one sec-
ondary tempord and a proterogyphous denti-
tion (with poison fangs anteriorly on the maxil-
lary). Those individuas of E. aesculapii with
brown to dark brown dorsa ground color (Plate
46) are not similar to any species of Micrurus,



athough they still have a cora snake appear-
ance (abstract corad snake mimicry; see Pas-
teur 1982, Pough 1988; see dso M arques and
Puorto 1991).

Habitat and microhabitat. The only
individual observed a the RFAD was moving
on the ground of a disturbed area by day. At
Rio Pitinga, three individuds fdl into pitfal
traps in primary forest. These records and
thosein theliterature (Beebe 1946; Cunha and
Nascimento 1978; Dixon and Soini 1986; Du-
elman 1978; Murphy 1997) indicate that
Erythrolamprus aesculapii is primarily a for-
est inhabitant, occurring occasiondly in dis-
turbed aress, and is exclusively diurnd and
terrestrid when active (see dso Sazima and
Abe 1991).

Feeding habits. Fiveindividuas from
Rio Jau had snakes in the gut; two of these
(725+102 mm, 100 g, and 621+97, 90 ¢) had
Atractus torquatus (TTL ~700 mm, ~70 g,
MR ~0.70, and 340+60 mm, 19 g MR 0.21)
and another had the remains of an unidentified
Atractus. The avalable information (Beebe
1946; Cunha and Nascimento 1978; Cunha et
a. 1985; Hoogmoed 1980; this study; see dso
Marques and Puorto 1994) indicate that
Erythrolamprus aesculapii feeds on long
bodied vertebrates (eds, Symbranchus;
shakes, Atractus, Liophis, Tantilla, Micrurus;
lizards). Beebe (1946) aso found two large
crickets in one stomach (probably a secon-
dary ingestion).

Reproduction. A femde (855+113
mm) from Rio Jau had two oviductd eggs
(18.5 x 13.5and 28.0 x 12.0 mm). A neonate
was found in November a Pitinga. Duellman
(1978: Table 16) reported a femde with five
egos.

Defense. When agpproached, this spe-
cies compresses the body dorsoventraly
(mainly the anterior third), makes subtle
thrashes, and coils thetall, in a similar way to
sympatric Micrurus. When handled, it may
bite and thrash the body (see dso Beebe 1946,
Greene 1973a, Sazima and Abe 1991). One
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individual from Rio Urucu everted the hemipenis
when handled. All color morphs of Erythrolam-
prus aesculapii in the M anaus regon (see above)
bear a cord snake appearance, that may be both
gposematic and mimetic.

Helicops angulatus (Linnaeus 1758)
Plates 47, 48

Identification. Maximum TTL mae 686
mm (Dixon and Soini 1986), female 735 mm
(Gasc and Rodrigues 1980), unsexed 1025
(Cunha and Nascimento 1978); minimum TTL
244 mm; TAL 20.4-33.8% of TTL (Dixon and
Soini 1986; Dudlman 1978; Gasc and Rodrigues
1980; this study); ED about 1/7 to 1/10 of HL;
eyes directed upward; pupil round to slightly
semi-dliptica; dorsa scaes keded (see taxo-
nomic information in Cunha and Nascimento
1978, ad Dixon and Soini 1986). The dorsal sur-
faces aretan to grayish tan with dark brown dor-
sd blotches narrowing laterdly and becoming
black ventrolateraly. The head is tan to reddish
brown above, paer laerdly; posteriorly and on
the neck, the first dorsd dark blotch extends
anteriorly gving rise to a short middorsa line.
The venter is pde ydlow to red with black
marks (the extensions of the dorsa blotches).
Theirisis golden. Thetongueis black.

Habitat and microhabitat. At the
RFAD, 61 observations of 52 individuas were
made. In 57 observations of 49 individuas, the
snakes werein still or slow flowing water in dis-
turbed areas. a smdl dam (up to 1 m deep) and
smal ponds surrounding it in a large atificia
clearing (n = 40 observations), severd smal to
large ponds aong an unpaved road crossing pri-
mary forest, both on plateaus and stream valleys
(n=16), and inside a stream (n = 1). Only four
observations of three individuals were made in
primary forest; these snakes were in shallow
ponds (5-10 cm deep; Plate 48) in a stream va-
ley. In dl 61 observations snakes were active a
night in shalow water (up to 20 cm deep), ex-
cept two that were foragng by day: one & a
depth of about 60 cm and another in shallow



water (see beow). Shakes in shdlow water
had the body more or less stretched out and
only thetip of the head at the surface. Three
marked individuds were recaptured a the
same place two adult femaes found in the
shalow water of a smal dam were marked on
14 January 1992 and 14 February 1992
(495+170 mm, 99 g 475+157 mm, 94 g) and
recaptured on 27 May 1992 and 16 April
1992 (500+177 mm, 114 g, SVL increment
0.04 mm/d; 482+166 mm, 74 g, SVL incre-
ment 0.11 mm/d), respectively; another indi-
vidud found in a smdl forest pond was
marked on 29 January 1992 (358+111 mm, 34
g and receptured on 12 March 1992
(370+114 mm, 39 g, SVL increment 0.28
mnVd) in the same pond. The limited data on
recapture of marked individuas indicate that
snakes may remain in a genera area for long
periods or, dternatively, may visit the same
aress in different periods (see similar observa-
tions on one individud in Henderson et d.
1976). At Rio Urucu, one adult was in a large,
shdlow pond in terra firme a night. At Rio
Jurug, one was found active on the lesaf litter
of a"vézed' forest a night (C. Gascon, un-
published datd). In Rondbnia, one individua
was in a sandy beach of an "iggpd" river a
night. Our results and those in the literature
(Beebe 1946; Cunha and Nascimento 1978;
Dixon and Soini 1986; Duellman 1978; Duell-
man and Salas 1991; M urphy 1997; Vanzolini
1986) show that Helicops angulatus may oc-
cur in various habitats from primary foreststo
open aress, is primarily nocturna, occasion-
aly being active during daytime, and is exclu-
sively aquatic when active, found primarily in
still water of smdl (forest ponds) to large
(rivers) bodies of water.

Feeding habits. At the RFAD, one
individua (TTL ca 500 mm) was observed
grasping a tadpole of the treefrog Hyla geo-
graphica, a a depth of aout 60 cm. A large
school of tadpoles was swimming a the sur-
face when the snake swam up from the bot-
tom, grasped a tadpole (TTL about 40 mm)
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and swam back to the bottom where it hid within
the detritus. A second individua (308+142 mm,
35 @), found in asmal pool in a disturbed areg,
requrgtated six recently caught tadpoles of Os-
teocephalus taurinus (mean weight 0.16 g MR
0.005), four of them still dive. A third snake
(TTL ca 500 mm) was observed in a shalow
areg, & night, within a school of tadpoles of the
frog, Leptodactylus riveroi, but it fled immedi-
ately to a degper area (ca. 100 cm) when ap-
proached. Another (252+80 mm, 20 gwith prey)
was found when it came to the surface of a
muddy shallow natura pool to breath. It had a
large semi-aquetic lizard, Neusticur us bicarinatus
(57+115 mm), in the stomach. A fifth snake was
swimming in a shalow stream margn by day,
close to a N. bicarinatus. One individud from
Rio Jau had the remains of afish in the stomach
and another had three tadpoles. In Vaupés, Co-
lombia, individuals moved into temporary pri-
mary forest pools to feed on tadpoles (there
were no fish present; W.W. Lamar, pers. comm.
1996). Laurie J. Vitt (pers. comm. 1996) found
mostly frogs in guts. These records and those in
the literature (Beebe 1946; Cunha and Nasci-
mento 1978; Dixon and Soini 1986; Dudlman
1978; Vanzolini 1986) show that Heicops an-
gulatus feeds on aguatic vertebrates, mainly
fishes and tadpoles (Hyla, Osteocephalus),
probably the most commonly available prey in
the habitats it lives, but adso frogs and aquatic
lizards (Neusticur us).

Reproduction. Five femaes with eggs
werefound in February, July, September, Octo-
ber, and November; three of these (450+180 mm,
455+165 mm, and 475+170 mm) had four, six
and five eggs, respectively; one femae with six
egos brougnt to the laboratory laid an imper-
fectly shelled eggin July and was then released
a the site of cepture. Two neonates (one with
TTL 244 mm and the other similar-sized) were
found in January. A female from Rio Jau had
nine enlarged follicles (13 x 9 to 15 x 12 mm).
These results indicate that hatching is restricted
to therany season in the M anaus regon. Duell-
man (1978) reported a female with 11 vitello-



genic follicles and Cunha and Nascimento
(1981) found 7-20 eggs in 12 femdes; these
authors state that they found embryos in one
of these, dthough this may be an error (L.J.
Vitt, pers. comm. 1996).

Defense. When handled, this species
varies from docile to very agyessive, de
pending on the individud. Aggessive indi-
viduds bite, rotate, and thrash the body vig
orously, and may aso constrict. When ap-
proached outside the water, it may compress
the body dorsoventraly and enlarge the head,
gape, and make subtle thrashes (see dso Du-
elman 1978, M ole 1924, M urphy 1997).

Helicops hagmanni Roux 1910
Plates 49, 50

Identification. Maximum TTL mae
624 mm, femae 945 mm (this study); mini-
mum TTL 168 mm; TAL 19.2-28.5% of
TTL; ED about 1/8 of HL; pupil round; dorsa
scales keded (see taxonomic information in
Cunhaand Nascimento 1978; Rossman 1975).
The dorsum is brown with five longtudina
series of dark brown spots: a pair of large,
more distinct spots dorsolaterdly; another
par of smadler, less distinct spots middor-
sdly, dternating with the larger ones and
sometimes fused above; and a third laterdly,
darker, each bearing reddish brown flecking.
Ventrolaterdly, the spaces between the laterd
dark spots are white above, reddish brown
below. The head is tan to reddish brown pos-
teriorly, bearing a dark brown middorsa
stripe, dark brown medidly, and brown ante-
riorly. Laterdly, the head is brown with a
dark brown stripe extending ventroposteriorly
from the eyes to the corner of the head; the
upper and lower lips bear dark brown bars.
The venter is reddish to orange brown (suf-
fused with dark brown) with black marks (the
extensions of the lateral dark spots). The iris
is bronzeto copper with amedian dark brown
fleck. In the only neonate observed, the dorsa
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ground color was tan and the head was white on
the snout and posteriorly.

Habitat and microhabitat. At the
RFAD, three individuas were found in a smal
stream in primary forest. Two adults were found
a night anchored in roots at the margn of asmal
stream, with the tip of the head outside the wa
ter. One juvenile was swimming in a shalow at
the margn of a smal stream in late morning
(Plate 50). These data and those in the literature
(Cunha and Nascimento 1978; Jorge da Slva
1993) indicate that Helicops hagmanni inhabits
streams and flooded aress, and is aguatic and
primarily nocturna when active.

Feeding habits. One captive individua
from the M anaus regon readily accepted fishes.
One individua (305+93 mm, 43 @) from Rio
Uaupés, Amazonas, Brazil, had a characoid fish
(standard length 4.5 mm, 3 g MR 0.07) in the
stomach and the remains of two other fish in the
hindgut (C. Nogueira, unpublished datd). Cunha
and Nascimento (1978) stated that this species
feeds on fishes.

Reproduction. At the RFAD, one neo-
nate (TTL 168 mm) was found in January. One
femde (677+161 mm) from Rio Jau had 16 en-
larged follicles (13 x 10 to 16 x 12 mm) and
another (748+197 mm) had 35 (8 x 5to 13 x 11
mm). Cunhaand Nascimento (1981) found 4-20
eggs in 14 females and 17 embry os in another.

Defense. All three individuals handled
thrashed and rotated the body and did not try to
bite.

Imantodes cenchoa (Linnaeus 1758)
Plates 51-53

Identification. Maximum TTL mde
1168 mm, femde 1172 mm (Dudliman 1978);
minimum TTL 492 mm; TAL 27.6-31.6% of
TTL; ED about 1/5 of HL; pupil verticd to dlip-
tica (see a taxonomic information in Cunha and
Nascimento 1978, Dixon and Soini 1986, Myers
1982). The dorsum is tan to tan-brown with a
series of dorsal dark brown blotches narrowing
lateradly. The head is dark brown with grayish



tan lines mostly between the head plates. The
venter is grayish tan with dark flecking The
irisis tan to yelowish cream.

Habitat and microhabitat. At the
RFAD, 24 observations of 21 individuds
were made, ways a night in primary forest.
On 16 occasions, the snakes were moving
(probably foragng) on pam leaves and
branches of shrubs and trees (Plate 52), a
0.5-2.5 m above the ground; on eight occa
sions, they wereresting partidly coiled on the
vegetation at 0.6-2.8 m above the ground. At
the RFAD three marked individuds were re-
captured: (1) one adult (831+319 mm, 19 g
was recaptured 2 d after marking, 12 m from
the site of first observation; (2) another adult
(827+355 mm, 14 g) was recaptured 29 d after
marking (839+364 mm, 14 g, SVL increment
0.4 mm/d), 21 m from the site of the first ob-
servation; and (3) one subadult (485+200 mm,
4.59) was recgptured (with 503+208 mm, 7.0
g, SVL increment 0.7 mnvd) 26 d after mark-
ing, 10 m from the site of the first observa-
tion. Theselimited dataindicate that individu-
ds remain in the same genera area for rda
tively long periods. At Rio Cuidras, two
adults, one made (moving) and one femde
(resting), were found on the vegetation (1.6
and 2.0 m above gound) 10 m apart in pri-
mary forest a night. At Rio Pitinga, one indi-
vidua was active within the leaves of a bro-
meliad 1.8 m above the ground. Also & Rio
Pitingg, five additiond individuas were found:
four were on the vegetation a 1-2 m above
gound at night and one was coiled under the
bark of alarge pdm a 2 m above ground by
day. At Maecha Taumeaturgo, Acre, two
individuals were found active on the vegeta
tion a night in forests, one juvenile moving on
a shrub 0.3 m above the ground and an adult
ingesting a lizard (see below) in atree 1.8 m
above ground; athird individual was slegping
coiled inside a dead bamboo 1.6 m above the
gound in a primary forest. At Rio Jurug
eleven were active on shrubs a night, nine in
terrafirmeforests (one of themin the margns
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of aforest pool) and two in "vérzed' forests (C.
Gascon, unpublished data). These records and
those in the literature (Beebe 1946; Cunha and
Nascimento 1978; Dixon and Soini 1986; Duell-
man 1978; Dudlman and M endelson 1995) char-
acterize an arbored, nocturnad forest species,
ableto invade disturbed aress, being activein low
to moderately high vegetation and seeking retreat
in the vegetation by day (see dso Henderson and
Nickerson 1976b).

Feeding habits. Two individuas from
the RFAD had frogs in ther stomachs; both
were adults (mae, 844+372 mm, 17.5 g gavid
femde, 812+362 mm, 27 g) and had adult frogs,
Eleuther odactylus fenestratus (SVL ca 35 mm
and ca. 30 mm, respectively). A preserved indi-
vidua (697+315 mm) from a road close to the
RFAD had alizard in the stomach (Anolis punc-
tatus, 68+190 mm). One adult from M arecha
Taumaturgo, Acre, was ingesting a lizard (Anolis
fuscoauratus; Plate 53) on a tree 1.8 m above
gound and another had the remains of a lizard
(Analis) in the midgut. Four individuds from
Ecuador (345+135 mm, 904+303 mm, 795+365
mm, and 795+348 mm) had lizards (dl Anolis
fuscoauratus, SVL 36 mm, 41 mm, 40 mm, and
33 mm, respectively); and four (317+115 mm,
2.6 g 620+272 mm, 11.6 g, 750+330 mm, 31 g
and 375+144 mm) from 100 km south of San-
tarém, Parg, had Anolis lizards (A. fuscoaur atus,
SVL 34 mm, 0.5 g MR 0.19; A. ortonii, SVL 46
mm, 2.5 g MR 0.21; A. punctatus, SVL 67 mm,
6.4 g MR 0.21; and A. fuscoauratus, SVL 43
mm) (L.J. Vitt and J.P. Cddwdl, unpublished
data). These data and those in the literature
(Beebe 1946; Cunha and Nascimento 1978;
Dixon and Soini 1986; Dudlman 1978; Dudlman
and M endelson 1995; Henderson and Nickerson
1976b) show that this species feeds mainly on
lizards (Gonatodes, Anolis, mostly the latter)
and occasionally on frogs (Eleutherodactylus,
Scinax) and forages mostly on the vegetation.

Reproduction. At the RFAD, one fe-
mae (812+362 mm, 27 g) with a small egg was
found in M arch and another (815+377 mm, 25 Q)
had two wel deveoped eggs in February.



Hatchlings and small juveniles (349431 mm
SVL) were found in January, February, June,
and November. Our limited data indicate that
hatchingmay occur throughout theyear in the
M anaus regon. Literature records of clutch
size (Dudlman 1978; Dudlman and M endé-
son 1995; M urphy 1997; Zug et d. 1979) are
1-5 egos.

Defense. Moving individuas freeze
when approached. When handled, this species
invariably discharges fetid cloacal dand prod-
ucts and may aso thrash and rotate the body
(see dso Beebe 1946). One male everted the
hemipenis during handling.

Leptodeira annulata (Linnaeus 1758)
Plate 54

Identification. Maximum TTL mae
794 mm, female 869 mm; minimum TTL 265
mm; TAL 23.4-31.5% of TTL; ED about 1/7
of HL; pupil vertica to dlipticd (see taxo-
nomic information in Cunha and Nascimento
1978, Dixon and Soini 1986). The dorsum is
tan to brown with a series of dorsd dark
brown blotches that may fuse gving rise to a
straight or zigzag middorsd stripe. The head
is dark brown with a tan or white area poste-
riorly and laterdly (behind the eyes). The
venter is whitish cream. Theiris is brown.

Habitat and microhabitat. At the
RFAD, atotd of 18 observations of 17 indi-
viduds were made in primary forest, both on
plateaus (n = 11) and stream valeys (n = 7).
Eight were moving on the vegetation a 1.5—
3.5 m above ground; seven were moving on
the leef litter or falen pam leaves up to 0.3 m
above the ground; one was active inside a
ground bromdiad (with many tadpoles in the
axillage); and two were resting partialy coiled
on atreebranch and apamleaf a 3.5 and 1.6
m above ground. Active snakes were com-
monly found within aggregations of frogs,
especidly Phyllomedusa spp. (often P. bi-
color, P. tarsius, and P. tomopterna together),
a permanent pools. No Leptodeira annulata
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was found by day a the RFAD. At Pitinga, two
were active on the vegetation a 1.5 and 2.0 m
above ground at night. At Rio Urucu, a juvenile
was active in a tree over a primary forest pool
(1.6 m above the water surface) at night. At
M arecha Taumaturgo, Acre, a large adult was
moving on atree branch 1.8 m from the ground at
night in a primary forest. At the Serra dos Dois
Irm&os, Rondbnia, oneindividuad was on a shrub
1 mabovetheground at night, in primary forest,
in asitewith many shalow ponds where severd
hylid frogs were breeding. At Ilha de M araca,
Rorama, this species was found frequently
sleeping within debris around buildings close to
primary forest. At Rio Jurug, four individuds
were active a night on vegetation, two of them
in terrafirme forests, one in a "varzed' forest
and another in ariver bank (C. Gascon, unpub-
lished data). The available information (Beebe
1946; Cunha and Nascimento 1978; Dixon and
Soini 1986; Duelman 1978; Duellman and Salas
1991; Dudlman and M endelson 1995; M urphy
1997; Sasaand Solérzano 1995; Test et d. 1966;
Vitt 1996; Yanosly et d. 1996; this study)
showsthat L. annulata is aforest species able to
occupy disturbed aress, is exclusively nocturnd,
and primarily arbored and occasiondly terres-
trid when active. It uses retreats in the vegeta
tion or under piles of vegetation on the ground to
sleep duringtheday .

Feeding habits. At the RFAD, one in-
dividud regurgtated an adult male treefrog, Os-
teocephalus sp. (SVL ca 45 mm); another indi-
vidua was eating an egg clutch of Phyllomedusa
tarsius. Two individuas from Rio Jau had frogs
in the gut; one of them (495+177 mm, 33.5 @)
had a Leptodactylus (SVL 51 mm, 20 g MR
0.60); athird individua had the remains of a gek-
konid lizard. These records and those in the lit-
eraure (Beebe 1946; Cunha and Nascimento
1978; Dixon and Soini 1986; Duelman 1978;
Dudlman and M endelson 1995; M urphy 1997;
Sasaand Solérzano 1995; Vitt 1996; Yanosky et
a. 1996) show that Leptodeira annulata feeds
primarily on frogs (Bufo, Synapturanus, Ade-
nomera, Eleutherodactylus, Leptodactylus, Hyla,



Osteocephalus, Scinax) and tadpoles and oc-
casionaly on frog eggs (Phyllomedusa) and
lizards. The only apparently substantiated
record of lizard as prey is tha by Beebe
(1946; see dso Vitt 1996).

Reproduction. A femde (599+192
mm) found in February a the RFAD had six
egos (7 x 17 mm to 8 x 18 mm); smdl juve-
niles (265 and 346 mm TTL) were found in
December and M ay. A recently caught femae
from the M anaus regon laid a clutch of five
eges in September. Our data indicate that
hatching may occur a least during the rainy
season in the Manaus regon. A femae
(668+193 mm) from Rio Jau had five enlarged
follicles (12 x 7to 15 x 7 mm). A femae col-
lected in July in Roraimalaid five eggs in Sep-
tember. Literature records on clutch size are
2—7 egos (Dixon and Soini 1986; Dudlman
1978; Fitch 1970; M urphy 1997; Vitt 1996).

Defense. When handled, this species
nearly invariably discharges extremdy fetid,
long lasting cloacd gand products. Of 14
marked individuds, only two bit during ven-
trd scde clipping and one during measure-
ment. This species adso enlarges and triangu-
lates the head, makes an S-coil, and performs
fase strikes (with the mouth closed) when
disturbed (see adso Beebe 1946, Murphy
1997).

Leptophis ahaetulla (Linnaeus 1758)
Plates 55, 56

Identification. Maximum TTL mde
1526 mm (this study), femde 1069 mm
(Dixon and Soini 1986), unsexed 2340 mm
(Beebe 1946); minimum TTL 242 mm (Rand
1969); TAL 37.2-39.5% of TTL; ED about
1/5 of HL; pupil round (see taxonomic infor-
mation in Cunhaand Nascimento 1978, Dixon
and Soini 1986). The dorsum is metallic green
often with a grayish to reddish tan middorsa
stripe, more evident posteriorly, and a grayish
white stripe ventrolaterdly; the ventrolatera
regon of the neck is white to golden yelow.
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All dorsd scdes are black edged. The head is
metalic green with a dark brown stripe laterdly
(behind the eyes); the lips are white. The venter
is white anteriorly, becoming gray posteriorly.
The iris is bronze with a wide black median
stripe.

Habitat and microhabitat. At the
RFAD, four individuals were found in primary
forests and five in disturbed aress. In primary
forest, two individuas were active during day-
time they were moving on low vegetation (1.5
and 1.7 m above the ground). Two additiona
individuals from primary forests were sleeping at
night, coiled on a pam lesf and a shrub branch
(at 1.5 and 0.8 m abovethe ground). In disturbed
aess a the RFAD, five individuds were ob-
served: two were sleeping on the vegetation (1.2
and 1.8 m above ground) on the margns of a dam
a night; one was moving on the ground by day;
one was moving on aguatic plants (0.6 m above
the ground) on the margns of adam shortly after
sunset (1840h); and another was grasping a tree-
frog (see below) on a tree 8 m above the ground,
a noon. At Rio Cuieiras, an adult femae was on
atreein "iggp0", by day. At asite 70 km north
of M anaus, one individua was chasing a frog on
the vegetation 2 m above ground in a disturbed
forest by day (see beow). These data and those
in the literature (Beebe 1946; Cunha and Nasci-
mento 1978; Dixon and Soini 1986; Duelman
1978; Murphy 1997; Nascimento et a. 1988;
Yanosky et a. 1996) indicate that Leptophis
ahaetulla is aforest species able to occupy dis-
turbed and open aress, is primarily diurna, and
mainly arboreal (but occasiondly terrestrid)
when active, using low vegetation to sleep at
night.

Feeding habits. At the RFAD, one in-
dividua (871+531 mm, 86 g) was gasping a
large treefrog, Osteocephalus taurinus, by its
back; the frog was insistently emitting distress
cdls. Thefrogand the snake were on a cultivated
tree, 8 m above ground, in a man made clearing
during the day. Two additiona individuas had
prey in ther stomachs when maked: one
(670+422 mm, 23 ¢) had a lizard (Anolis sp.,



SVL ca 60 mm) and the other (a juvenile), a
smdl frog. At a reserve 70 km north of
M anaus, in a disturbed forest a noon, one
adult was chasing a smdl tregfrog (Hyla sp.,
of the minuta group) on the vegetation 2 m
above ground; both snake and frog fell to the
ground, where the snake struck the frog on the
third attempt. Oneindividual from a road near
the RFAD had afrog (Scinax sp.) in the stom-
ach. Another from Rio Jau had the remains of
a frog in the hindgut. An adult femae from
Ecuador (690+445 mm) had a frog (Osteo-
cephalus leprieuri, SVL 61 mm) in the stom-
ach (L.J. Vitt and J.P. Cadwell, unpublished
data). In Acre, oneindividual was found eating
afrog (Osteocephalus sp.; T.C.S. Avila-Pires,
unpublished datd). These records and those in
the literature (Beebe 1946; Cunha and Nasci-
mento 1978; Dixon and Soini 1986; Duelman
1978; Hero and M agnusson 1987; Nascimento
et a. 1988; Sexton and Heatwole 1965; Yano-
sky et a. 1996) show that Leptophis ahaetulla
feeds primarily on arbored frogs (Hyla, Os-
teocephalus, Scinax) and occasiondly on liz-
ards (Analis).

Reproduction. A femde from Rio
Cuidras (806+389 mm) had eight eggs (25 x
10 to 31 x 11 mm). Another (590+402 mm)
from Costa M arques, Rondobnia, had four en-
larged follicles (19.0 x 4.7, 20.5 x 6.3, 21.2 x
5.3, 23.0 x 5.2 mm). Literature records on
clutch size are 1-6 egos (Fitch, 1970; Oliver
1948; Sexton and Heatwole 1965; Yanosky et
a. 1996; Zuget d. 1979).

Defense. When gpproached, this spe-
cies enlarges the head, makes an S-cail, gapes
(Plate 55), strikes, and occasionaly bites.
When handled it thrashes the body and bites
(see dso Murphy 1997 and a review in
Greene 1988). Conceding coloration is effec-
tive when active within the vegetation.

Liophis breviceps Cope 1861
Plates 57, 58
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Identification. Maximum TTL mae 585
mm (this study), femae 607 mm (Dixon 1983a);
minimum TTL 182 mm (this study); TAL 15.2—
20.0% of TTL (Dixon 1983a; this study); ED
about 1/6 to 1/7 of HL; pupil round (see taxo-
nomic information in Dixon 1983a). The dorsum
is dark brown to black with a series of 30-45
short (haf scale long) white bands (interrupted
above in adults); the dorsd surface of the tall is
similar to the dorsum and aso bears (9-19) short
white bands; the ventrolaterd regon bear the
angular extensions of the red ventra blotches.
The venter is black with a series of large red
blotches that extend upward into the ventro-
latera regon. The head has the same background
color as the dorsum; the labias are cream, some
with dark reticulation; the underside of head is
cream with dense dark reticulations. Liophis
breviceps is similar in general appearance to
Atractus poeppigi and Micrurus collaris (see
account on A. poeppigi).

Habitat and microhabitat. One indi-
vidua was moving on the ground in a disturbed
areaa the RFAD, duringdaytime. Another indi-
vidua was moving on the legf litter by day in a
secondary forest inside M anaus. Severd addi-
tiond individuas were found in disturbed areas
inside and around M anaus. In western Amazo-
nia, this species is frequently found in or around
bodies of water (W.W. Lamar, pers. comm.
1996). These dataindicate that Liophis breviceps
Is primarily terrestrid and occasiondly aguatic
when active.

Feeding habits. Three individuas from
the M anaus regon had prey remains in the hind-
gut: one juvenile and one adult (270 mm and 409
mm TTL) had earthworm chetae and a third had
frog remains. Beebe (1946) found earthworms,
centipedes, and a fish (Synbranchus) in two
stomachs. These few data indicate that Liophis
breviceps feeds on earthworms, centipedes,
frogs, and fish.

Reproduction. Hatchlings (182-197 mm
TTL) were found in August, October, and No-
vember, indicating that hatching may occur at



least during the dry season and the begnning
of thewet season.

Defense. When handled, this species
thrashes the body and may bite (only one
adult). The general aspect of Liophis brev-
icepsis very similar to that of Atractus poep-
pigi and Micrurus collaris (see accounts on
these species) and may aso represent a case
of cord snake mimicry (M artins and Oliveira
1993).

Liophis reginae (Linnaeus 1758)
Plates 59, 60

Identification. Maximum TTL mde
762 mm, femde 810 mm (Dixon 1983b);
minimum TTL 273 mm (this study); TAL
20.2-31.0% of TTL (Dixon 1983b; this
study); ED about 1/5 to 1/6 of HL; pupil
round (see taxonomic information in Dixon
1983b). The dorsum is grayish tan to dark
reddish brown with dark and pae (sometimes
yedlow) flecking, on the anterior third of the
body, the ventrolaterd regon is greenish tan
to ydlow; posteriorly a dark brown stripe is
present on the ventrolatera regon, extending
throughout the tail. The venter is cream to
ydlowish cream, plain or bearing dark brown
marks (sometimes forming a checkered pat-
tern). The head is slightly darker than the dor-
sum; laterdly, a dark brown stripe extends
from the eyes to the corner of the head; the
lips areydlowish white to ydlow. Theiris is
bronze above and dark brown medidly and
below. Thetongue is black. This species may
be very similar to Liophis typhlus, but is eas-
ily distinguished by having 15 or 17 scde
rows around midbody (19 in L. typhlus) and
by the presence of adark brown stripeon the
ventrolatera regon (absent in L. typhlus).

Habitat and microhabitat. At the
RFAD, deven individuads were found: nine
were slegping coiled on pam leaves and shrub
branches and leaves, & 0.3-2.3 m above the
ground (Plate 60), one was moving on the lesf
litter in late afternoon (1815h), and another
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fel into apitfdl trgp. None of eight marked indi-
viduas was recaptured. At other locdities in the
M anaus regon, four individuas were moving on
theleaf litter of primary forests during daytime.
In Gugaa Mirim, Rondbnia, one adult was
moving on the ground in a disturbed forest by
day. These records and those in the literature
(Cunha and Nascimento 1978; Dudlman 1978)
indicate that Liophis reginae is a forest inhabi-
tant occasiondly found in disturbed habitats, and
is exclusively diurnd and terrestria when active,
using low vegetation to sleep at night.

Feeding habits. Oneindividua from the
RFAD (238+83 mm, 10 g) regurgtated an adult
leptodactylid frog, Adenomera andreae (SVL ca
20mm, 0.6 g, MR 0.06). Three individuas from
the M anaus regon had two frogs (A. andreae
and Colostethus sp.) and one lizard (Leposoma
sp.) in ther stomachs; eight had arthropod re-
mains in the hindgut (two of which aso had bone
fragments) probably from the stomachs of frogs.
Another (327+120 mm, 25 g) from Babina (at
the M PEG) had a toad (Bufo marinus; SVL 42
mm, 4 g MR 0.16) in the gut. These data and
those in the literature (Avila-Pires 1995; Cunha
and Nascimento 1978; Dudlman 1978) indicate
that Liophis reginae feeds primarily on frogs
(Adenomera, Leptodactylus, Colostethus) and
occasiondly on lizards (Cercosaura, Leposoma)
and tadpoles (Hyla). Michaud and Dixon (1989)
provided a comprehensive review of the diet of
L. reginae (but see Taxonomic Comments be-
low).

Reproduction. One femde from the
RFAD, found in February (342+118 mm, 27 g),
had five egos (detected by pdpation), each ca 10
mm in length. Small juveniles (312 and 321 mm
TTL) were found in January and June. At other
locdlities in the M anaus regon, juveniles (273—
321 mm TTL) werefound in M arch, September,
and November, and a femae with one oviducta
exg (6 x 20 mm) was found in May. Our data
indicate that hatching may occur throughout the
year in the Manaus regon. Dudlman (1978)
found two females with three and six eggs.



Defense. When handled, this species
may dischargefetid cloaca gand products and
thrash the body ; only oneindividud bit (insis-
tently) when handled. When approached or
handled, both during the day and a night, it
may compress dorsoventraly the anterior
third of the body (cf. dorsoventra neck com-
pression in Greene 1988; see dso M ole 1924,
M ole and Ulrich 1894). One individud volun-
tarily fel from the sleeping perch (0.5 m
above the ground) when approached by night
and fled. One individud (SVL 366 mm) had
part of the tail lacking Conceding coloration
may be effective when active on the ledf litter.

Taxonomic comments. The species
identified by Dixon and Soini (1986) as Lio-
phis reginae has a similar scutdlation in rea
tion to that found in the M anaus regon, d-
though the coloration and habits are quite dis-
similar; they possibly represent ecologcdly
distinct subspecies, dthough both seem to fit
the diagnosis of L. r. semilineata (Dixon
1983b). Based on the color descriptions pro-
vided by Beebe (1946), we suspect that this
author trested as L. reginae more than one
species or races. We agree with Dixon (1983b)
in considering L. oligolepis as a synonym of
L. reginae.

Liophis typhlus (Linnaeus 1758)
Plates 61-63

Identification. Maximum TTL mde
740 mm, female 853 mm (Dixon 1987); mini-
mum TTL 184 mm (this study); TAL 17.6—
25.3% of TTL (thisstudy); ED about fifth of
HL; pupil round (see taxonomic information
in Dixon 1987). The dorsum is pde to deep
geen (Plae 61), dark reddish brown or
samon-brown (Plate 62) or bluish gay (Plate
63), dways with darker flecking (e.g, black,
dark brown) and pde or dark skin between the
scde rows (e.g.,, white, cream, pde gay, yd-
low, pde blue, black). The head is slightly
darker than the dorsum; the lips are white to
yedlow. Juveniles bear broad black stripes
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running obliquely on the corner of the head. The
venter is whiteto yelowish white, rarely bearing
dark marks; in the sdmon-brown individuas, the
venter has many pae samon marks. The iris is
coppery brown. This species may be very simi-
lar to Liophis reginae in generd gppearance (see
account on the latter).

Habitat and microhabitat. Seven indi-
viduads were found a the RFAD. Four were
movingon the ledf litter or on the ground of un-
paved roads within primary forests, three during
theday and oneat night (1930h); three individu-
as were coiled asleegp on low branches (0.3-0.7
m above the ground) a night (Plate 61), one of
them nearly completely under dead leaves, the
remaining two exposed; dl individuds were in
primary forests (seedso M artins 1993). At Bd-
bina, two were moving on the ledf litter and at
Rio Cuieiras, four were active dso on the lesf
litter, al during daytime. At Rio Urucu, one ju-
venile was movingon the leef litter of a primary
forest in the morning. At Rio Jurug, one was
active in the leef litter of aterrafirme forest by
day (C. Gascon, unpublished data). In Gugara
M irim, Ronddnia, one adult was moving on the
leef litter of aprimary forest by day. In Vaupés,
Colombia, it was found in sandy areas by water
(W.W. Lamar, pers. comm. 1996). These records
and those in the literature (Beebe 1946; Cunha
and Nascimento 1978; Dixon and Soini 1986;
Martins 1993; Nascimento et d. 1987) show
that Liophis typhlus is a forest species able to
occupy disturbed aress, is primarily diurna
(only one observation of nocturnd activity), and
terrestriad when active, using low vegetation to
sleep at night.

Feeding habits. Five individuas from
the M anaus regon had smdl toads and a frog
(four Bufo sp. of the typhonius complex and one
leptodactylid) in the stomach and 15 had arthro-
pod remains in the hindgut, most probably from
the stomachs of dready digested frogs (but see
Beebe 1946), three of them containing aso bone
fragments of anurans. These records and those in
the literature (Beebe 1946; Cunha and Nasci-
mento 1978; Michaud and Dixon 1989) indicate



that Liophis typhlus feeds primarily on frogs
(Bufo, Leptodactylus); Beebe (1946) referred
to an individua with afrogand amass of over
one hundred ants (probably a secondary in-
gestion).

Reproduction. Two femdes from the
RFAD, found in January and April, had five
and four well developed eggs (the larger ca. 25
and 35 mmin length, respectively). Two smal
juveniles (TTL 214 mm and 266 mm) from
the RFAD werefound in January and M arch.
Four gravid femaes from the M anaus regon
had oviducta eggs: 420+90 mm, five eggs (8-
10 x 24-26 mm); 372+83 mm, three eggs (67
x 16-17 mm) in October; 426+99 mm, three
egs (910 x 20-21 mm) in January; and
398+101 mm, two eggs (both 5 x 13 mm) in
June. A femde from Rio Cuieras had four
deveoping follicles (6 x 14 mm to 6 x 17
mm) in September. In the Manaus regon,
small juveniles (184-258 mm TTL) were col-
lected in August, October, and November.
Our data indicate that hatching may occur
throughout the year in the Manaus regon.
Beebe (1946) found afemae with five eggs.

Defense. When gpproached, this spe-
cies often compresses the body dorsoven-
traly (mainly the anterior third; Plates 62, 63)
and hides the head under body coils. When
handled, it may discharge fetid cloaca gand
products and thrash the body (see dso Beebe
1946). Only one individua bit during han-
dling. Conceding coloration may be effective
when active on the leaf litter (which dways
includes green leaves).

Mastigodryas boddaerti (Sentzen 1796)
Plates 64, 65

Identification. Maximum TTL mae
1180 mm, femde 1505 mm (Gomes 1918);
minimum TTL 314 mm (& MPEG); TAL
24.5-28.8% of TTL (¢ MPEG); ED about
1/6 of HL; pupil round (see taxonomic infor-
mation in Chippaux 1986, Cunha and Nasci-
mento 1978). In adults (Plate 64), the dorsum
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is brown to dark brown with a par of tan dor-
solatera stripes that fade posteriorly. Juveniles
(Plate 65) adso have dorsolatera pde stripes, but
aso a series of tan bands dorsdly and laterdly,
that dso fade posteriorly. In both adults and
juveniles, the head is brown to dark brown with
a darker stripe running from the naris regon to
the corner of the mouth; the lips are white to
brownish white. The venter is gayish white.
Theirisis bronze above and copper medidly and
below.

Habitat and microhabitat. The only
individual found a the RFAD was coiled asleep
on the branches of a smdl tree (1.8 m above the
gound) a night, in the forest border of a man-
made clearing. In secondary forests in M anaus,
four individuas were found on the ground by
day (onewas in awhite sand forest). At Cargés,
Para, one adult was moving on the ground in a
disturbed forest by day. The available informa
tion (Beebe 1946; Cunha and Nascimento 1978;
Murphy 1997; Nascimento e d. 1988; this
study) indicates that Mastigodryas boddaerti
may livein forests and open and disturbed habi-
tats, is exclusively diurnd, and primarily terres-
trial, occasionally using low vegetation (see be-
low) when active. The only observation at night
indicates that it uses the vegetation to sleep
duringthis period.

Feeding habits. Oneindividua from the
M anaus regon had alizard (Ameiva ameiva) in
the stomach and another from Rio Jau had the
remans of alizard (Gekkonidae) in the hindgut.
Ten individuds from eastern Amazonia (at
M PEG) had prey in the gut: nine lizards (three
Ameiva ameiva, two Cnemidophorus lemnisca-
tus, one Arthrosaura sp., one Gonatodes humer -
alis, and two unidentified) and two frogs (Lepto-
dactylus longirostris and Scinax sp.); MR for
lizards were 0.006, 0.014, 0.357, and 0.510, and
for frogs, 0.077 and 0.100. At Santarém, Para,
two individuds were capturing lizards (Cnemi-
dophorus sp.) and five had the samelizard in the
stomach (W. Magnusson, pers. comm. 1996).
Another (390+132 mm, 14.5 g) from 100 km
south of Santarém, Para, had a lizard (Kentropyx



calcarata, SVL 50 mm, 3.2 g MR 0.221) in
the stomach (L.J. Vitt and J.P. Cddwdl, un-
published datd). The available information
(Avila-Pires 1995; Beebe 1946; Cunha and
Nascimento 1978; this study) indicates that
Mastigodryas boddaerti feeds primarily on
lizards, but aso on frogs (Scinax, Leptodacty-
lus), reptile eggs, birds (Glyphor hynchus), and
rodents, and forages by day on the ground and
a low heights on the vegetation.

Reproduction.  One neonate was
found in April in M anaus. A femade (SVL 924
mm) from eastern Amazonia (& M PEG) had
six eggs (20.0 x 12.9 mm, 29.8 x 11.1 mm,
30.7 x 11.2 mm, 31.6 x 10.8 mm, 35.1 x 10.4
mm, and 38.2 x 12.8 mm).

Defense. When approached by day,
this agle species flees very quickly. When
manipulated, it thrashes and rotates the body,
vibrates the tail, dlevates the head, makes an
S-coil, strikes, and bites insistently (see dso
Mole 1924). Conceding coloration may be
effective when active on the ledf litter.

Oxybdlis aeneus (Wager 1824)
Plates 66, 67

Identification. Maximum TTL mae
1360 mm, femae 2000 mm (Beebe 1946);
minimum TTL 374 mm (Sexton and Heatwole
1965); TAL 37.341.2% of TTL (Beebe
1946; Sexton and Heatwole 1965; this study);
ED about 1/8 of HL; pupil round (see taxo-
nomic information in Cunha and Nascimento
1978, Dixon and Soini 1986). The dorsum is
pae to gayish tan with sparse smal dark
markings. The head is tan to brown above,
with a narrow dark brown line running from
the naris regon to the corner of the mouth; the
lips are white. The chin and throat are white;
the venter is brown to dark brown. Theiris is
bronze, sometimes with a black border on the
middle.

Habitat and microhabitat. At the
RFAD, three individuads were aslegp, loosdy
coiled on the vegetation (1.0-2.3 m above the
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gound) a night (Plate 66), al of them in the
border of clearings in primary forest, and another
was grasping a lizard on the vegetation by day.
At Cargés, Parg, one individua was moving on
the vegetation in a secondary forest by day and
two were activein a scrub by day, one on rocks
and another on the ground. The available infor-
mation (Beebe 1946; Cunha and Nascimento
1978; Dixon and Soini 1986; Henderson 1974;
Henderson and Nickerson 1976a; M urphy 1997;
Sasa and Sol6rzano 1995; this study) indicates
that Oxybdis aeneus is diurna, and primarily
arbored and occasiondly terrestriad when active.
At night it sleeps on the vegetation (low to high
heights).

Feeding habits. One individud was
observed ingesting a lizard (Gonatodes humer -
alis) in a disturbed forest inside Manaus (W.
M agnusson, pers. comm. 1996; Plate 67). A
specimen (845+592 mm, 37 g) from Rio Jau had
three lizards in the gut (one Alopoglossus and
two Gonatodes); MR for one Gonatodes was
0.03. The avalable information (Avila-Pires
1995; Beebe 1946; Cunha and Nascimento 1978;
Murphy 1997; Sasa and Solérzano 1995; this
study) indicates that Oxybelis aeneus feeds on
small vertebrates, mostly lizards (Gonatodes,
Anolis, Alopoglossus, Colobosaura, Ameiva,
Cnemidophorus) and frogs (Scinax), but aso
birds, foragng by day on the vegetation (but see
Beebe 1946). Henderson (1974) and Henderson
and Binder (1980) described O. aeneus as a sit-
and-wait forager.

Reproduction. The only juvenile (TTL
582 mm) from the RFAD was found in M arch.
Literature records of clutch size are 3-6 egys
(Beebe 1946; Dixon and Soini 1986; M ole 1924;
Sexton and Hestwole 1965).

Defense. When disturbed, this species
makes an S-coil, gapes widdy exposing the dark
gey to black floor of the mouth, and sometimes
strikes and bites. When handled, it may thrash
and rotate the body, and defecate and discharge
fetid cloacd dand products (see adso Beebe
1946, Murphy 1997, and a review in Greene
1988). Conceding coloration, including shading



(the venter is darker than the dorsum), is evi-
dently effective when active among branches
on the vegetation. Fleishman (1985) described
the probably cryptic movements of Oxybelis
aeneus (see dso Henderson and Binder 1980).

Oxybdis fulgidus (Daudin 1803)
Plates 68, 69

Identification. Maximum TTL mae
1620 mm (Dixon and Soini 1986), female 2063
mm (Beebe 1946), unsexed 2160 mm (Beebe
1946); minimum TTL 335 mm (Conners
1989); TAL 28.3-358 % of TTL (Beebe
1946; Conners 1989; this study); ED about
1/8 of HL; pupil round (see taxonomic infor-
mation in Cunha and Nascimento 1978, Dixon
and Soini 1986). The dorsum is green, pder
ventrolaterdly (young have a paer dorsum).
Dorsdly and dorsolaerdly, the head is
slightly darker than the dorsum; ventrolater-
dly and ventrdly, the head is pde ydlowish
geen to ydlow. The venter is pade ydlowish
geen to geen, with a white to yedlowish
cream line running through the lateral ange of
each scale (this line separates the darker color
of the dorsum and flanks from the pder color
of the venter). The iris is bronze with dark
flecking An adult had a dark green tongue
above and pae green below.

Habitat and microhabitat. At the
RFAD, four individuds were found: three
were coiled asleep on the vegetation (0.7-2.5
m above ground) at night and one was moving
on the forest floor by day. In the M anaus
regon, three were crossing roads by day in
disturbed aress; a Careiro, one individua was
found by day on the vegetation hangng over
thewater ina"varzed' forest on the margn of
a lake. In western Amazonia, this species
seems to be less terrestrid (W.W. Lamar,
pers. comm. 1996). The available information
(Beebe 1946; Cunha and Nascimento 1978;
Dixon and Soini 1986; Sasa and Solorzano
1995; this study) indicates that Oxybdis
fulgidus is usudly associated with forests,
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athough able to use disturbed aress; is diurna
and primarily arbored (but occasiondly terres-
trid) when active, using vegetation to sleep a
night.

Feeding habits. One adult from the
M anaus regon had lizard scades in the hindgut.
Two from Rio Jau had prey: one had remains of
alizard (Ameiva) and a bird and another (1353
mm SVL, 315 g) from Rio Jau had a lizard
(Ameiva, 85+214 mm, 15 g MR 0.05) in the
stomach and the tal of another lizard (Ameiva)
in the hindgut. At Rio Catrimani, Rorama, a
large individua (TTL about 2000 mm) was est-
ing a bird in a tree ca. 10 m above the ground
(L.J. Vitt, pers. comm. 1996). In Colombia, an
individual was found ingesting a bird (Thraupis
episcopus;, W.W. Lamar, pers. comm. 1996). The
avalable information (Beebe 1946; Cunha and
Nascimento 1978; Dixon and Soini 1986; Nasci-
mento et a. 1988; Sasa and Solorzano 1995; this
study) indicate that Oxybdlis fulgidus feeds on
birds (Pipra, Thraupis, Volatinia) and lizards
(Anolis, Ameiva), foragng both on the ground
and on the vegetation. Although O. fulgidus may
occasiondly forage activdy (pers. obs),
Henderson and Binder (1980) described it as a
sit-and-wait forager.

Reproduction. A recently caught femde
from the M anaus regon laid a clutch of 10 eggs
(15 x 32 mm to 18 x 38 mm) in 28 October
1987; six young were born between 15 and 18
January 1988 (78-81 d after the clutch was lad;
Plate 69). Beebe (1946) found a femde with six
egos and Conners (1989) reported a femae that
laid 10 egos.

Defense. When approached, this species
often flees quickly; however, in some circum-
stances it may face the observer (and even an
approaching car) and strike insistently toward it.
The offensive behavior includes body inflation,
an S-coil, head enlargement, and rapid strikes and
bites (Plate 68). When handled, besides trying to
bite, it thrashes and rotates the body (see dso
Beebe 1946, and areview in Greene 1988). Con-
ceding coloration is effective when active on the

vegetation.



Oxyr hopus formosus (Wied 1820)
Plates 70-72

Identification. Maximum TTL mde
819 mm, femae 1027 mm (Dudlman 1978),
minimum TTL 302 mm (this study); TAL
17.2-24.3% of TTL (Dudlman 1978; this
study); ED about 1/10 of HL; pupil dliptica
(see taxonomic information in Cunhaand Nas-
cimento 1983a). A notable ontogenetic change
in color pattern occurs in this species (Plates
70-72); during growth the dorsum and head
gadudly become reddish (and meanic in
adults) and the tip of the snout gradualy be-
comes yelow (see dso Duelman 1978; Jorge
da Slva 1993). In neonates, the dorsum is
white with long black rings; the head is orange,
paer onthetip of the snout, with black scales
aound the eyes. In older juveniles and
subadults, the dorsum becomes reddish (the
black bands reddish brown, the white bands
reddish orange), except for the first white ring
that generdly remains white; the head be-
comes reddish orange with a yedlowish orange
tip and the black area around the eyes disap-
pears. In large adults, the dorsum is bright red,
dthough darker areas corresponding to each
dark ring are still distinguishable (especidly
on the anterior third of the body); each dorsa
scae becomes dark edged, gving a meanic
gppearance, mostly on the neck; the head is
dark red and the tip of the snout is bright
ydlow. The venter is whitish cream in juve-
niles and ydlowish to reddish in larger indi-
viduds. Theirisis reddish brown. The tongue
is pink.

Habitat and microhabitat. Two in-
dividuals werefound a the RFAD: both were
moving on the lesf litter of primary forest a
night, one of them with half the body within
roots. At Rio Cuieras, an adult was moving
on afdlen trunk (diameter 15 cm), 1 m above
the water, in the margns of a black-water
river, a night. At Rio Urucu, a subadult was
active on a fdlen leaf pam 0.3 m above the
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gound in a terafirme a night. At M arecha
Taumaturgo, Acre, two adults were moving on
the leef litter a night in primary forest. At Rio
Jurug, one individud was active in a shrub in a
terrafirme forest at night (C. Gascon, unpub-
lished data). In western Amazonia, this species
was found in the leaf litter of primary forests
(W.W. Lamar, pers. comm. 1996). The available
information (Beebe 1946; Cunhaand Nascimento
1978; Dudlman 1978; Duelman and Sdas 1991;
this study) indicates that Oxyr hopus formosus is
a nocturnd, primarily terrestrid (occasionaly
cryptozoic) forest snake, that may climb low
vegetation.

Feeding habits. No information on diet
was obtained a the RFAD; both individuas
found seemed to be activey foragng on or
within the legf litter. Dudlman (1978) found a
lizard (Arthrosaura) in one stomach.

Reproduction. At the RFAD, one juve-
nile (302 mm TTL) was found in December.
Dudlman (1978) found two femaes with 13 and
17 egos.

Defense. When approached Oxyrhopus
formosus try to flee into the leaf litter. When
handled, this species thrashes the body; one
adult bit after being handled for along period (in
western Amazonia this it tends to bite when
collected; W.W. Lamar, pers. comm. 1996). The
color pattern of youngand subadults may repre-
sent acase of abstract cora snake mimicry.

Oxyr hopus aff. melanogenys (T schudi 1845)
Plate 73

Identification. Maximum TTL male 816
mm, femae 1018 mm (Dudlman 1978), mini-
mum TTL 271 mm (this study); TAL 18.6—
22.9% of TTL; ED about 1/8 of HL; pupil
dliptica (see taxonomic information in Dixon
and Soini 1986; see aso Zaher and Caramaschi
1992). The dorsum has long deep black bands
separated by short yelow bands, each black ring
bearingapair of short white bands, gving rise to
a ydlow-black-white-black-white-black-y elow
seguence (some bands in someindividuas do not
meet middorsaly). Both yelow and black scales



middorsaly). Both ydlow and black scaes are
dark edged. The head is black with along ye-
low nuchd band. The venter is yelowish
cream on the anterior third and cream, with or
without dark marks, on the posterior two
thirds. The iris is dark reddish brown. This
species is very similar to Micrurus hem-
prichii, but may be easily distinguished by
having 19 dorsal scale rows around midbody
(15 in M. hemprichii).

Habitat and microhabitat. At the
RFAD, four individuads were found moving
on the ledf litter and one was moving on a
shrub 1 m above the ground, in primary for-
est, at night. At Pitinga, four individuas were
active a night in forests: threewerein the leaf
litter accumulated within the leaf petioles of
low pams and one was on the ground. The
avallable information (Dixon and Soini 1986;
Duedlman 1978; Dudlman and Sdlas 1991, this
study) indicates that Oxyrhopus melanogenys
isaprimarily terrestrial forest snake; the data
on time of activity in Dudlman (1978) con-
tradict ours and those provided by Dudlman
and Sdas (1991).

Feeding habits. No information on
diet was obtained in the M anaus regon. Du-
elman (1978) found one smal rodent and
three lizards (Arthrosaura, Iphisa, and Lepo-
soma) in four stomachs.

Reproduction. At the M anaus regon,
including the RFAD, two juveniles (196 and
230 mm TTL) were found in March. Dudl-
man (1978) reported afemale with 12 egos.

Defense. When gpproached, Oxyrho-
pus meanogenys tries to flee into the lesf
litter. When handled, it thrashes the body,
occasiondly vibrates the tail, and does not
bite. The color pattern of O. meanogenys
from the M anaus regon is nearly identica to
that of the syntopic Micrurus hemprichii (see
aso Campbel and Lamar 1989).

Taxonomic comments. Zaher and
Caramaschi (1992) restricted the name Oxy-
rhopus melanogenys to populations that oc-
cur south of the Amazon river and considered
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those specimens from the north (including locali-
ties in Brazil, Peru, and Ecuador) as O. aff.
melanogenys, awaiting a revision of the latter
Species.

Philodryas viridissimus (Linnaeus 1758)
Plate 74

Identification. M aximum TTL mae 650
mm, femade 826 mm (Dixon and Soini 1977),
unsexed 1195 mm (Beebe 1946); minimum TTL
350 mm (specimen & M PEG); TAL 25.3-28.1%
of TTL; pupil round (Beebe 1946; Dixon and
Soini 1977; this study); ED about 1/7 of HL (see
taxonomic information in Cunha and Nascimento
1978, Dixon and Soini 1977). The dorsum is
geen to deep geen, pder ventrolateradly. The
head is green (darker than the dorsum) above and
laterdly; the lips are bluish white. The venter is
pae geen under the head and neck, becoming
yelowish green posteriorly. The iris is bronze.
This species may bevery similar to juvenile Chi-
ronius scurrulus (see account of the latter spe-
cies).

Habitat and microhabitat. Only one
individual was found a the RFAD: an adult in-
side a tree hollow (a nest of the hylid frog
Phrynohyas resinifictrix), 5 m above ground,
during the day. At Rio Cuidras, one was de-
scending a 15 m tdl tree (trunk diameter about
0.6 m, with striated bark) in a sand beach in
“iggp0”, by day. At Rio Urucu, one individua
was crossing a trall in primary forest by day.
The available information (Beebe 1946; Cunha
and Nascimento 1978; Dixon and Soini 1986)
indicates that P. viridissimus is a diurnd, pri-
marily arbored forest species. Although it may
be found on the ground (of primary forests and
disturbed aess), we share the impression of
Dixon and Soini (1986) that Philodryas viridis-
simus lives on the higher levels of the forest (in-
cluding the canopy), rarely descending to the
gound. This habit may be partidly responsible
for its scarcity in fauna surveys (Beebe 1946;
Cunha and Nascimento 1978; Dixon and Soini
1986; Dudlman and Sdlas 1991; this study),



since these high levels are seddom (if ever)
sampled.

Feeding habits. The only individua
found a the RFAD was evidently foragng
inside a water-filled trunk hollow being used
by amde Phrynohyas as anest. If it had been
present by then, thelarge frogwould certainly
have been found (and probably eaten) by the
snake. An juvenile (325+111 mm) from rio
Jau had the remains of alizard in the hindgut.
Three adults (SVL 690-848 mm) from eastern
Amazonia (¢ MPEG) had mamma remains
(one of them, 848+304 mm, 171 g, preserved,
had a rodent, body length ca 120 mm, 38 g,
MR 0.22) and three smaler individuals (SVL
256—489 mm) had frog remains (one hylid and
two unidentified). The available information
(Cunha and Nascimento 1978; this study)
indicates that Philodryas viridissimus feeds
on frogs, lizards, and mammals, apparently
shifting its diet from ectothermic (frogs and
lizards) to endothermic (mammals) prey dur-
ingits ontogeny.

Reproduction. Three femdes
(705+106 mm, 710+284 mm, and 815+275
mm) from eastern Amazonia (& M PEG) had
11, nine, and 13 oviductd egos (the larger were
12.6 x 9.1 mm, 20.0 x 8.0 mm and 26.9 x
12.2 mm, respectively).

Defense. When handled, Philodryas
viridissimus thrashes the body and tries to
bite viciously. When approached, it flees or
face the observer enlargng the head, laterdly
compressing the anterior third of the body,
making an S-coil, and striking and biting, P.
viridissimus inflicts harmful envenomations
(e.g, Campbel and Lamar 1989). Conceding
coloration may be effective when active on the

vegetation.

Pseudoboa coronata Schneider 1801
Plate 75

Identification. Maximum TTL made
975 mm, femde 1076 (Dixon and Soini 1986);
minimum TTL 299 mm; TAL 21.6-29.5% of
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TTL (Beebe 1946; Gasc and Rodrigues 1980;
this study); ED about 1/7 to 1/8 of HL; pupil
semi-dlipticd (see taxonomic information in
Cunha and Nascimento 1983a, Dixon and Soini
1986). Thedorsum s bright to pae red to violet
red, pder laterdly. The head and neck are black,
with awhite nuchd band in juveniles and haf-
gown individuas. The venter is creamy white.
Theirisis black. Juvenile Pseudoboa coronata is
very similar to juvenile P. neuwiedii, Clelia cldia
and Drepanoides anomalus in color pattern (see
account on C. cldia). Additiondly, adults of P.
coronata are aso similar to adult D. anomalus
and P. neuwiedii (see account on D. anomalus).

Habitat and microhabitat. Two indi-
viduas were found killed on a paved road that
crosses disturbed forests north of M anaus. An-
other was found in a disturbed area in M anaus.
In Marechd Taumaturgo, Acre, one adult was
moving at the base of a large tree in a primary
forest a night. The available information (Beebe
1946; Cunha and Nascimento 1983a; Dixon and
Soini 1986; Duelman 1978; this study) indicate
that Pseudoboa coronata is a terrestria forest
species (also occurring in disturbed aress) that
may be active both during daytime and at night.

Feeding habits. No information is avall-
able for the Manaus regon. One adult from
M arechd Taumaturgo, Acre, had the remains of
alizard (Mabuya) in the gut. The scarce avalable
information (Cunha and Nascimento 1978; Du-
ellman 1978; this study) indicate that Pseudoboa
coronata feeds on lizards (Ameiva, Mabuya),
mammals, and birds.

Reproduction. No information is avail-
able for the M anaus regon. A femde (670+208
mm) from M arecha Taumaturgo, Acre, had five
egos (29 x 15,31 x 13,31 x 13,31 x 14, and 34
x 13 mm). Dudlman (1978) reported a femde
with four eggs.

Defense. The only live individud han-
dled thrashed the body and constricted.

Pseudoboa neuwiedii (Duméril et d. 1854)
Plates 76—78



Identification. Maximum TTL mae
1086 mm (Jorge da Jorge da Slva 1993), fe-
mae 1217 mm (this study); minimum TTL
279 mm (Cunha and Nascimento 1980); TAL
19.7-26.7% of TTL (Beebe 1946; Gasc and
Rodrigues 1980; this study); ED about sev-
enth to 1/8 of HL; pupil semi-dlipticd (see
taxonomic information in Chippaux 1986,
Cunha and Nascimento 1983a, Schwartz and
Henderson 1991). The dorsum is bright to
paeredto violet red, pder laterdly. The head
and neck are dark brown to black, with a
white nucha band in juveniles (Plate 77). The
venter is creamy white. The iris is dark
brown. In the Manaus regon, Pseudoboa
neuwiedii may be easily confounded with Cle-
lia cldia, Drepanoides anomalus, and P. co-
ronata (see account on C. cldia).

Habitat and microhabitat. Three
individuals werefound a the RFAD: al three
were moving on or within the leaf litter of
primary forest a night. In M anaus, one indi-
vidua was active in grass in a disturbed area
by day. The avalable information (Beebe
1946; Murphy 1997; Schwatz and
Henderson 1991; this study) indicate that
Pseudoboa neuwiedii is a terrestrid, primarily
nocturna species.

Feeding habits. One individud was
grasping and constricting a lizard (Ameva
ameiva) in grass by day, in a disturbed area in
M anaus (Plate 78). Schwartz and Henderson
(1991) reported one individua with a lizard
(Cnemidophorus) in the stomach. Murphy
(1997) found the remains of a snake and re-
viewed theliterature food records for Trinidad
snakes (that included eggs, conspecifics and
vertebrates).

Reproduction. Clutches of 3-9 eggs
were reported for Trinidad snakes (see M ur-
phy 1997).

Defense. When approached, this spe-
cies flees quickly into the leaf litter (see dso
Beebe 1946). When handled it thrashes the
body, constricts the observer’s arm, and occa
siondly bites.
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Pseudoboa sp. A
Plate 79

Identification. Maximum TTL unsexed
ca. 900 mm (from Rio Jau, Amazonas); minimum
TTL 275 mm (from Gugara M irim, Rondbnia);
TAL 224% of TTL in one individud from
Manaus, ED &out 1/8 of HL; pupil semi-
dliptica. The dorsum is black middorsdly,
abruptly becomingred in the flanks. The head is
black with along nucha band in juveniles. The
venter is reddish cream.

Habitat and microhabitat. At the
RFAD, amedium-sized individua (ca 600 mm
TTL) was coiled on a ground bromeliad in a pri-
mary forest at night (Plate 79); another individ-
ud (TTL ca 1000 mm) was moving on the leaf
litter by day. A third individua (510+147 mm)
was collected in a disturbed area north of
M anaus. These observations indicate that Pseu-
doboa sp. A isterrestrid.

Feeding habits. A large femde from
southern Roraima had the remains of a snake in
the hindgut.

Reproduction. A femde from southern
Roraimahad six enlarged follicles.

Defense. At least five individuas han-
dled a the RFAD did not try to bite (W. Mag-
nusson, pers. comm. 1996).

Taxonomic comments. Thisisan unde-
scribed species that occurs from Centrd to west-
ern Amazonian Brazil (F. Franco, pers. comm.
1997).

Pseustes poecilonotus (Gunther 1858)
Plates 80-82

Identification. Maximum TTL made
1527 mm (Dixon and Soini 1986), female 1806
mm (Beebe 1946); minimum TTL 446 mm
(Beebe 1946); TAL 22.7-28.6% of TTL (Beebe
1946; Dixon and Soini 1986; this study); ED
about 1/6 to 1/7 of HL; pupil round (see taxo-
nomic information in Cunha and Nascimento
1978, Dixon and Soini 1986). In adults (Plates



80, 81), the dorsum is tan, orange tan or
geenish brown; the head is slightly darker
than the dorsum with yelowish, orange or
greenish cream lips; the ventrolatera regon of
the neck and the venter are ydlowish, greenish
or orange cream. In juveniles (Plate 82), the
dorsum s tan with a series of complex darker
marks (including brown, dark brown, and red-
dish brown scales); the head is darker than the
dorsum with brown areas middorsdly and a
brown laterd stripe passing through the eye;
the ventrolateral regon of the neck and the
venter are white. In both adults and juveniles,
the pupil is bronze with a dark median stripe.
Thetongueis black. This species is similar to
Pseustes sulphureus, but is easily distin-
quished by having 19 dorsd scale rows around
midbody (21-23 in P. sulphureus).

Habitat and microhabitat. At the
RFAD, three individuas were found sleeping
coiled or partidly coiled on the vegetation
1.8-3.5 m above ground in primary forest a
night. The available information (Beebe 1946;
Cunhaand Nascimento 1978; Dixon and Soini
1986; Murphy 1997; this study) indicates
that Pseustes poecilonotus is a diurna, pri-
marily terrestriad forest species. However, the
data on food (mostly birds and bird eggs, see
below) strondy indicate that it may be occa
siondly arbored. In western Amazonia, it is
an arbored species that tends to forage on the
gound from early to mid-morning (W.W.
Lamar, pers. comm. 1996).

Feeding habits. No information on
diet was obtained in the M anaus regon. The
available information (Beebe 1946; Cunha and
Nascimento 1978; Dixon and Soini 1986;
M eede 1984, quoted in Avila-Pires 1995; Sex-
ton and Heatwole 1965) shows that Pseustes
poecilonotus feeds primarily on birds (Falco,
emberizid) and bird eggs (Penelope), occasion-
aly feeding on lizards (Plica) and terrestria
and arbored mammas (see aso Murphy
1997)

Reproduction. At the RFAD, neo-
nates were found in January, November, and
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December, suggesting that hatching may occur at
least during the rainy season. Beebe (1946) re-
ported afemaewith 11 eggs.

Defense. This species makes threat dis-
play s involving gape, head and neck eevation, an
Scoil, gular inflation, and fase and true strikes
(Plates 80-82; see dso Beebe 1946, Murphy
1997, and areview in Greene 1988). In juveniles,
the color pattern resembles that of the pitviper
Bothrops atrox and is probably mimetic. In
adults, concedling coloration is clearly effective
when active on vegetation. A rigd undulated
posture, possibly to resemble a stick, is adopted
when individuals moving on the ground are ap-
proached.

Pseustes sulphureus (Wader 1824)
Plates 83, 84

Identification. Maximum TTL mde
2374 mm (Jorge da Slva 1993), femde ca 1700
mm (Goode 1989), unsexed 2752 mm (Beebe
1946); minimum TTL 486 mm (Goode 1989);
TAL 24.7-31.2% of TTL (Beebe 1946; Dudl-
man 1978; this study); ED about 1/5 of HL; pu-
pil round (see taxonomic information in Cunha
and Nascimento 1978, Dixon and Soini 1986). In
adults (Plate 83), the dorsum is grayish green to
greenish brown, paer ventrolaterdly; the head is
darker with pae geen lips; the venter is pde
yedlowish green anteriorly and pae green with
some paeyelow scaes posteriorly. In juveniles
(Plate 84), the dorsum is tan with dark brown
crescent marks, that are broader middorsally and
enclose a paer areg; posteriorly, the dark marks
are much broader and close to each other; the
venter is yelowish cream anteriorly becoming
pae brown posteriorly. The iris is bronze in
juveniles, darker in adults. The tongue is black.
This species is similar to Pseustes poecilonotus
and Chironius multiventris (see accounts on
these species).

Habitat and microhabitat. Five small
individuals (753-1007 mm TTL) and one large
adult (TTL over 2000 mm) were found a the
RFAD. Of the smdl individuds, four were active



duringdaytime, three on low vegetation (0.7—
1.2 m above ground) and oneon the ledf litter,
and another was coiled asleep on the vegeta
tion 2 m above ground, at night. The adult was
crossing an unpaved road within primary for-
est by day. At other locdities in the M anaus
regon, one adult (1365 mm TTL) was moving
on thevegetation a 1.8 m above ground (Plate
83) and one neonate (665 mm TTL) was
moving on low vegetation, both during day-
time. The available information (Beebe 1946;
Cunhaand Nascimento 1978; Dixon and Soini
1986; Dudlman 1978; Murphy 1997; this
study) indicates that Pseustes sulphureus is a
forest species able to occupy disturbed aress,
seems to be exclusively diurnd, and is primar-
ily arbored and occasiondly terrestria when
active. Juveniles are crypticdly colored and
very difficult to see when lying within
branches; as in the previous species, this fact
may lead to an exaggerated sampling of terres-
trid activity despite the probably primary
arbored habits.

Feeding habits. No information on
diet is avalable for the M anaus regon. The
available information (Beebe 1946; Cunha and
Nascimento 1978; Dudlman 1978; Murphy
1997) indicate that Pseustes sulphureus feeds
on lizards, birds and smal mammas (see
aso).

Reproduction. In the M anaus regon,
one neonate (TTL 665 mm) was found in No-
vember and three smdl individuds (742-764
mm TTL) were found in April and August.
These limited data indicate that hatching may
occur a least during most of the year in the
M anaus regon. Goode (1989) reported two
femaes with seven and 11 eggs.

Defense. When gpproached by day,
this species either freezes, flees, or makes
threat displays involving head and neck deva-
tion, an S-coail, gular inflation, and head en-
largement (Plate 84) see adso Beebe 1946, and
a review in Greene 1988). When handled it
may thrash and rotate the body. Conceding
coloration may be effective when active both
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on the leef litter and on the vegetation. Tail vi-
bration was observed in an individua from Bal-
bina (A.S. Abe, pers. comm. 1996; see dso
Greene 1988).

Rhinobothryum lentiginosum (Scopoli 1785)
Plate 85

Identification. Maximum TTL made
1343 mm (from eastern Parg), female 1605 mm
(this study); minimum TTL 580 mm (from Parg
L.J. Vitt and J.P. Cddwdl, unpublished data);
TAL 18.8-22.3% of TTL (from eastern Pard);
ED about 1/6 of HL; pupil dlipticad (see taxo-
nomic information in Cunha and Nascimento
1978, Dixon and Soini 1986). The dorsum has
long black bands separated by white bands that
enclose black bordered red bands (with sparse
black scaes), gving rise to a black-white-red-
white-black sequence. The head is black, each
scale white bordered, with anarrow white nucha
band and red marks on the latera scaes behind
the eyes and on the posterior end of the head.
Theventer is black with white marks. The iris is
dark gray with diminutive gray points.

Habitat and microhabitat. The only
individual found & the RFAD was active on the
gound a the margn of asmall pond a night. At
GugardMirim, Rondbnia, one juvenile was
moving on the lesf litter by day. The scarce
avalable information (Cunha and Nascimento
1978; Cunha et d. 1985; this study) indicates
that Rhinobothryum lentiginosum is a forest spe-
cies, found active both at night and during day -
time. Besides the terrestrid habits reported
above, the lizard taxa used as food indicate that
R lentiginosum is dso arbored.

Feeding habits. No information on diet
Is avalable for the Manaus regon. We found
lizards (four identified were Mabuya sp., Plica
umbra, P. Plica, Polychrus marmoratus) in the
gut of elght specimens from eastern Amazonia at
the MPEG (see aso Cunha and Nascimento
1978). One individud (461+119 mm, 13.3 @)
from 100 km south of Santarém, Parg, had aliz-
ard (Gonatodes humeralis, SVL 34 mm, 0.8 g,



MR 0.06) in the stomach (L.J. Vitt and J.P.
Cadwell, unpublished data). These data indi-
cate that Rhinobothryum lentiginosum is a
lizard specidist.

Reproduction. One femde
(1085+293 mm) collected in June & Nova
Olinda do Norte, Amazonas (a the M PEG),
had three enlarged follicles.

Defense. The only live individua
handled (an adult) did not try to bite; it vi-
brated the tal and enlarged the head. The color
pattern (see aove) is most probably a case of
abstract cord snake mimicry (see Pasteur
1982, Pough 1988).

Sphlophis cervinus (Laurenti 1768)
Plates 86, 87

Identification. Maximum TTL mae
764 mm (from esstern Pard), female 1022 mm
(Cunhaand Nascimento 1993); minimum TTL
280 mm (from eastern Pard); TAL 22.3-
25.8% of TTL (from esstern Pard); ED about
1/6 of HL; pupil dlipticd to semi-dliptica
(see taxonomic information in Cunha and
Nascimento 1978, Dixon and Soini 1986). The
dorsumis dark brown with a series of pdeyd-
low irregular bands that become reddish or-
ange in the vertebra regon. The head scaes
are pae brown with dark brown spots and/or
lines and cream margns. The iris is reddish
brown. The tongue is dull pink. The complex
color pattern of Sphlophis cervinus is appar-
ently variable (eg, Cunha and Nascimento
1978; Dixon and Soini 1986; Dudlman 1978).

Habitat and microhabitat. One indi-
vidud fel into a pitfal trgp in a primary for-
est at Pitinga. Another individual was hiding
inside a house in a “vérzed’ forest regon at
Caero. At Gugara Mirim, Rondbnia, one
adult was moving on a pam leaf aout 4 m
above the gound, in a disturbed forest a
night. In western Amazonia, it was frequently
found in trees & night (W.W. Lamar, pers.
comm. 1996). The avalable information
(Cunha and Nascimento 1978; Dixon and
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Soini 1986; Dudlman 1978; M urphy 1997; Nas-
cimento et d. 1987; this study) indicates that
Sphlophis cervinus is a nocturnd forest inhabi-
tant, primarily arbored and occasiondly terres-
trid.

Feeding habits. No information on diet
is avalable for the Manaus regon. We found
arbored lizards (Gonatodes, Hemidactylus, The-
cadactylus, Polychrus, Plica, Tropidurus,
Mabuya) in the stomach of 11 specimens from
eastern Amazonia examined a the M PEG; MR
for two lizards were 0.086 and 0.418. One indi-
vidud from Gugar&M irim, Rondbnia, had the
remans of a lizard in the stomach and another
from western Amazonia had a lizard (Plica um-
bra) in the stomach (W.W. Lamar, pers. comm.
1996). The available information (Cunha and
Nascimento 1978 1993; Dudlman 1978; Nasci-
mento et a. 1987; Prudente et d. 1998; this
study) shows that Sphlophis cervinus feeds
primarily on lizards (see genera above), eventu-
aly eating other prey such as abat and an anuran
found in two individuds. Prudente et d. (1998)
sugoest that it dso feeds on snakes like other
pseudoboines, based on the finding of snake
teeth and scaes in the gut of some specimens;
however, as dready pointed out by the authors,
these specimens may have ingested their own
teeth and scales. Cunha and Nascimento (1978
1993) stated that a bird was found in one stom-
ach, athough the examination of al specimens of
S cervinus a the M PEG revedled no bird; thus,
this record awaits confirmation.

Reproduction. We found five enlarged
follicles in a femae (685+222 mm) collected in
Marchin Apeld, Para(at the M PEG).

Defense. Besides thrashing the body,
this species forms tight balls with the head hid-
den within body coils. When handled, it does not
bite.

Soilotes pullatus (Linnaeus 1758)
Plate 88

Identification. Maximum TTL femde
2170 mm (Dixon and Soini 1986), unsexed 2430



mm (Cunha and Nascimento 1978); TAL
24.1-27.1% of TTL (Amara 1929); ED about
1/5 to 1/6 of HL; pupil round (see taxonomic
information in Cunha and Nascimento 1978,
Dixon and Soini 1986). The dorsum is black
and ydlow, generdly with the yelow aress
forming bands (sometimes oblique lateraly)
and concentrated anteriorly. The head is yd-
low with black stripes between the scales and
a black occipitd band that extends anteriorly
between the eyes. The venter is ydlow with
black spots. Theirisis black.

Habitat and microhabitat. In the
M anaus region, individuas of Spilotes pullatus
were found only in disturbed aress. At llha de
Maraca, Roraima, three individuds were
found by day, basking in the margns of a
flooded fidd. The information available
(Cunhaand Nascimento 1978 1993; Cunha et
a. 1985; Dixon and Soini 1986; Fuger 1986;
M urphy 1997; O’ Shea 1989; this study) indi-
cates that S pullatus is diurnd (basking fre-
quently), primarily arborea (occasiondly
terrestrid), and inhabits various habitats, from
open fields to primary forests.

Feeding habits. One individua from
Rio Jau, Amazonas, had insect remains in the
hindgut (probably the stomach contents of a
frog). Literature data (Beebe 1946; Cunha and
Nascimento 1978 1993; Murphy 1997) indi-
cates tha Spilotes pullatus feeds on frogs,
lizards, mammads, birds, and bird eggs.

Reproduction. Amara (1930) re
ported femaes with 8-12 eggs.

Defense. When gpproached, this spe-
cies makes threat displays involving head and
neck eevation, an S-coil, and gular inflation
(Plate 88); in some situations, it may even
chase the observer for some meters and sud-
denly turn away and flee very quickly. When
handled it thrashes and rotates the body and
may bite (see dso Amarad 1929, Murphy
1997, and areview in Greene 1988).

Taeniophallus brevirostris (Peters 1863)
Plate 89
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Identification. Maximum TTL male 476
mm (Cunha and Nascimento 1978), femae 355
mm (Duellman 1978); minimum TTL 188 mm
(this study); TAL 16.5-24.2% of TTL (Dudl-
man 1978; this study); ED about 1/4 of HL; pu-
pil round (see taxonomic information in Cunha
and Nascimento 1978, Dixon and Soini 1986).
The dorsd surfaces are dark brown with apair of
dorsolatera stripes, tan anteriorly, becoming
gayish tan posteriorly. Laterdly, the upper
third (just beow the dorsolatera stripes) is
darker (more evident posteriorly) than the lower
two thirds; a pder narrow line may be present
between the upper third and the lower two
thirds, as well as middorsaly. The head is brown
to reddish brown posteriorly and lateroposteri-
orly, dark brown with grayish tan marks above
and anterolaterdly, white with brown flecks
ventrolaterdly, and bearing a narrow dark brown
stripe behind the eyes. The venter is white, suf-
fused with dark brown laterdly. Theiris is red-
dish brown. This species is similar to Taenio-
phallus nicagus, which nearly dways has pared
pae spots on the neck (absent in T. brevirostris)
and immaculate white infralabials and posterior
suprdabids (infralabids and posterior supraabi-
asspotted in T. brevirostris).

Habitat and microhabitat. At the
RFAD, threeindividuas were moving in the leaf
litter in the afternoon in primary forest; a fourth
individua was found dead in a disturbed area
Thirteen individuals were caught in pitfadl traps
in primary forest at Rio Pitinga. At Rio Jurua,
two were activein ledf litter in terra-firme forests
by day (C. Gascon, unpublished datd). These
dataand those in the literature (Cunha and Nas-
cimento 1978; Dixon and Soini 1986; Duelman
1978; Dudlman and M endelson 1995) indicate
that Taeniophallus brevirostris inhabits forests,
occurring occasiondly in disturbed aress, and is
diurnd, primarily cryptozoic, and occasiondly
terrestridl.

Feeding habits. One individua from
Rio Pitinga and another from Babina had insect
remains in the hindgut, probably from aready



digested frogs, dthough literature records
(Avila-Pires 1995; Cunha and Nascimento
1978; Dixon and Soini 1986; Duellman 1978)
show that Taeniophallus brevirostris feeds
primarily on small lesf-litter lizards (Coleo-
dactylus, Leposoma, Prionodactylus, Ptycho-
glossus). Laurie J. Vitt (pers. comm. 1996)
aso found lizards (Pseudogonatodes) in their
stomachs.

Reproduction. One female from the
RFAD had well developed eggs in October.
Two females (265+54 mm and 285+59 mm)
from Pitingg, collected in November, had two
and threeeggs (14 x 5and 16 x 5 mm, and 20
x 6,23 x 7, and 24 x 6 mm, respectivey);
another femae laid two eggs in November; the
smadlest individuas (TTL 273-288 mm) were
found in September and November. These
datashow that hatching in the M anaus regon
occurs at least from the end of the dry season
to the begnning of therainy season. Duellman
(1978) and Dixon and Soini (1986) reported
two females with two eggs.

Defense. When disturbed, this spe-
cies flees quickly into the leaf litter. When
handled it may thrash the body, press the tip
of the tall on the observer's hand, and dis-
charge cloacad gand products. Concedling col-
oration may be effective when active on the
leef litter.

Taxonomic comments. Until re-
cently, this species was included in the genus
Rhadinaea. Di-Bernardo (1992) resurrected
the genus Echinanthera for South American
species of Rhadinaea and more recently,
Myers and Cadle (1994) revdidated the genus
Taeniophallus for the brevirostris goup
(sensu Myers 1974).

Taeniophallus nicagus Cope 1895
Plate 90

Identification. Maximum TTL mde
465 mm, femae 466 mm; minimum TTL 317
mm; TAL 20.7-23,0% of TTL; ED about 1/3
to 1/5 of HL; pupil round (see taxonomic in-
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formation in Myers and Cadle 1994). The dor-
sum s tan to reddish brown, gradualy becoming
brown posteriorly, with a brown to dark brown
middorsa stripewith serrated laterd borders and
two dorsolatera series of pared pae tan spots
begnning just behind the occipitd regon and
extending backwards the length of two to three
head lengths (rarely these spots are lacking);
ater this point, these spots gradualy become
the serrated margns of the middorsa stripe. The
head is reddish brown with a dark brown stripe
running from below the eyes to the neck and
paer areas on the corners of the head. The venter
isyéelow, pader under thetall, with a dark brown
ventrolaterd line more evident posteriorly. This
species is similar to Taeniophallus brevirostris
(see account of this latter species).

Habitat and microhabitat. Five indi-
viduas were observed a the RFAD: al were
moving within the leaf litter by day. Another
was found dead under a recently fdlen tree
branch in an unpaved road in primary forest by
day (J.-M. Hero, pers. comm. 1993). At Rio
Cuieras and a areserve 70 km north of M anaus,
two were moving within the leaf litter during
daytime in primary forest; a Pitinga, two fel
into pitfal traps in primary forest. These data
indicate that this species is primarily cryptozoic,
diurnd, and restricted to forests.

Feeding habits. Two individuas from
the RFAD had tiny frogs in the stomachs: one
410 mmTTL, 12.5 g) had a Colostethus stepheni
(17 mm SVL) and another (325 mm SVL) had a
Colostethus sp.; another was ingestingatiny frog
(Adenomera andreae; SVL ca 15 mm) on the
leaf litter during daytime. These data indicate
that Taeniophallus nicagus is afrog specidist.

Reproduction. No information is avail-
able.

Defense. When gpproached, this species
flees quickly into the lesf litter. When handled, it
thrashes the body and does not bite. Conceding
coloration may be effective when active on the
leef litter.

Taxonomic comments. Myes and
Cadle (1994) recently revdidated the genus Tae-



niophallus which type species is Taeniophal-
lus nicagus. A detailed redescription of T.
nicagus from the Manaus regon, including
data on pholidosis, will be published ese-
where.

Tantilla melanocephala (Linnaeus 1758)
Plate 91

Identification. Maximum TTL mae
435 mm (Dudlman 1978), femae 399 mm
(L.J. Vitt and J.P. Cadwel, unpublished
data@), minimum TTL 133 mm (specimen at
MPEG); TAL 20.3-27.0% of TTL (speci-
mens a M PEG); ED abbout 1/8 of HL (see
taxonomic information in Cunha and Nasci-
mento 1978, Dixon and Soini 1986). The dor-
sum is brown with a narrow dark brown ver-
tebra stripe (sometimes poorly distinct). The
head is dark brown with pared white to pae
brown spots on the neck, behind and anterior
to the eyes, and on the tip of the snout. The
venter is cream. Theiris is black.

Habitat and microhabitat. Eleven
individuas fel into pitfal tragps in primary
forests a Pitinga One was crossing an un-
paved road by day in a disturbed area a
Pitinga; another was active by day in a dis-
turbed area within secondary forests in
Manaus. The avalable information (Beebe
1946; Cunhaand Nascimento 1978; Dixon and
Soini 1986; Duelman 1978; Murphy 1997,
Vanzolini 1986; this study) indicate that Tan-
tilla melanocephala is a diurna forest snake,
both terrestria and cryptozoic.

Feeding habits. No information on
diet is avalable for the Manaus regon.
Twenty specimens from eastern Amazonia
examined at M PEG had centipedes in the qut.
The available information (Beebe 1946; Cunha
and Nascimento 1978) indicates that Tantilla
melanocephala feeds primarily on centipedes
and perhaps occasiondly on other arthropods.
Cunha and Nascimento (1978) stated that T.
melanocephala feeds dso on diplopods, d-
though this may be an error since these ar-
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thropods seem to be unpdatable for nearly al
vertebrates (see Vitt 1992).

Reproduction. No information is avall-
able for the M anaus regon. A femae (231+72
mm) from eastern Amazonia (a¢ M PEG) had
two egos (23.0 x 5.2 mm and 26.0 x 4.8 mm).
Clutch sizes in the literature (Dixon and Soini
1986; Fitch 1970) are 1-3 eggs.

Defense. When handled, this species
thrashes the body vigorously and does not bite.

Tripanurgos compressus (Daudin 1803)
Plates 92-95

Identification. Maximum TTL made
1077 mm, femae 1431 mm (both from eastern
Pard); minimum TTL 367 mm (this study); TAL
18.1-24.9% of TTL (Beebe 1946; Dudliman
1978; this study); ED about 1/4 to 1/6 of HL;
pupil verticd to dliptical (see taxonomic infor-
mation in Cunha and Nascimento 1978; Dixon
and Soini 1986). The dorsum is red to violet red
(pder on the ventrolatera regon) with aseries of
short dark brown to black bars that do not reach
the ventrolatera regon and sometimes do not
meet middorsaly; the length of the black bars are
1/3 to haf thelength of thered areas. The neck is
black. The head is dark reddish brown in large
adults, orange red in haf-grown individuas, and
dark orange with a short ydlow nuchd band in
juveniles; in both adults and haf-grown individu-
as, the dista regon of the head has an orange
tint. Theventer is creamy white. The iris is dark
reddish brown. Thetongue is dull red with paer
tips.

Habitat and microhabitat. Thirteen
observations of 12 individuals were made in pri-
mary forest a the RFAD, nine on plateaus and
four in stream vdleys. Tweve individuds were
observed a night: eight were on the vegetation,
half of them in activity (three evidently foragng,
Plate 94, and one edting a lizard, Plate 95; see
below) and hdf apparently resting (Plate 93),
and four were active on the ground. One was
sleeping by day amidst the leaf litter accumu-
lated within the leaf petioles of a pam 0.2 m



above ground. At Costa M arques, Rondobnia,
an adult was crossing an unpaved road at
night. In western Amazonia, every specimen
but one was found in trees and bushes (W.W.
Lamar, pers. comm. 1996). The available in-
formation (Cunha and Nascimento 1978;
Dixon and Soini 1986; Dudlman 1978; M ur-
phy 1997; this study) indicates that Tripa-
nurgos compressus is a primarily nocturnd,
forest species that is mainly arbored and oc-
casiondly terrestrid when active, rests ex-
posed on the vegetation at night, and sleeps in
retreats in the vegetation during daytime.

Feeding habits. At the RFAD, data
on diet and/or foraging behavior were obtained
for seven individuds. One adult was grasping
alizard (Anolis nitens) on a shrub (Plate 95).
When another individual was caught on the
gound, a lizard (Kentropyx calcarata) ran
from within the lesf litter where the snake was
foragng. Two other individuds were evi-
dently foraging, one on afdlen logand another
within the leef litter accumulated within the
leaf petioles of a pdm (Plate 94). Two addi-
tiond individuals had prey in their stomachs
(detected by papation): both were lizards.
We found lizards or lizard remains (Gonato-
des, Anoalis, Alopoglossus, Neusticurus, and
Kentropyx) in the gut of 14 specimens from
eastern Amazonia examined a the M PEG,;
MR were 0.011, 0.043, and 0.051 for three
lizards. One individud (815+232 mm, 98 Q)
from Costa M arques, Rondbnia, had a lizard
(Tropidurus; SVL 93 mm, 22 g, MR 0.224) in
the stomach. One individua (696+218 mm)
from near Caracarai, Rorama, had a lizard
(Gonatodes humeralis, SYL 35 mm) in the
stomach (L.J. Vitt and J.P. Cadwel, unpub-
lished dat@). The available information (Cunha
and Nascimento 1978; Duelman 1978; Hag
mann 1910; Murphy 1997; this study) indi-
cates that Tripanurgos compressus feeds ex-
clusivdy on lizards (Gonatodes, Analis,
Enyalioides,  Alopoglossus,  Neusticurus,
Ameiva, Kentropyx).
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Reproduction. At the RFAD, one neo-
nate (367 mm TTL) was found in M arch. Each
of two females from eastern Amazonia (depos-
ited at M PEG) had each nine eggs.

Defense. When handled, this species
rotates the body, thrashes the body and head,
makes an S-coil, strikes with the mouth closed
(falsestrikes), vibrates thetail, and does not bite.

Umbrivaga pygmaea (Cope 1868)

Identification. Maximum TTL male 232
mm, femade 247 mm (Dixon and Soini 1986);
minimum TTL 181 mm; TAL 13.9-14.3% of
TTL (only maes; see taxonomic information in
Dixon and Soini 1986). The dorsum is brown to
olive brown with dark brown spots on the ante-
rior hdf; laterdly, there is alighter stripe (more
distinct on the posterior haf) followed below by
adarker one; the ventrolatera regon is geyish
brown. The head is light brown, darker around
the ey es and on the nuchad regon; nasas and lips
cream; underside of head cream with dark brown
markings anteriorly. The venter is cream with
brown markings laterdly .

Habitat and microhabitat. Two indi-
viduds were found by day in disturbed areas
around secondary forests inside M anaus. At Rio
Urucu, oneindividua was crossing a paved road
that cuts forests. Dixon and Soini (1986) found
this species close to bodies of water in open
fields and on the leef litter of primary and secon-
dary forests. The available information indicates
that Umbrivaga pygmaea is diurna and terres-
trid.

Feeding habits. One individud from
Rio Urucu had insect remains in the hindgut
(probably the stomach content of an aready
digested frog).

Reproduction. No information is avail-
able.

Defense. No information is available.

Xenodon r habdocephalus (Wied 1824)
Plate 96



Identification. Maximum TTL mae
750 mm, femade 875 mm (Dixon and Soini
1986); unsexed 943 mm (Cunha and Nasci-
mento 1978); minimum TTL 189 mm (speci-
men & MPEG); TAL 12.4-14.0% of TTL
(this study). ED about 1/5 to 1/7 of HL; pupil
round (see taxonomic information in Cunha
and Nascimento 1978; Dixon and Soini 1986).
The dorsum is brown to yelowish brown
with large dark bands that become narrower
middorsdly (an individud from Rio Urucu
had a uniform greenish brown dorsum). Each
of these dark bands is brown to greyish dark
brown and has its interna borders dark brown
or black and externa borders cream. The head
is brown to reddish brown (often darker than
the dorsum) with a broad postocular stripe
bordered above by anarrow cream stripe. The
venter is cream to ydlowish cream with sev-
erd dark brown to black marks throughout.
The ventrolaterd regon has sometimes small
contrasting cream and dark marks. The iris is
bronze. Except for the large ey es, round pupil,
and absence of lored pits, Xenodon rhabdo-
cephalus is often very similar to the syntopic
Bothr ops atr ox.

Habitat and microhabitat. At the
RFAD, an adult was crossing an unpaved road
in a plateau and two juveniles were found on
the ground in stream vadleys, dl during the
day. At Rio Pitinga, one individud was found
resting under a log a night. The information
available (Beebe 1946; Cunha and Nascimento
1978; Dixon and Soini 1986; Fuder 1986; this
study) indicate that Xenodon rhabdocephalus
inhabits forests (where it is frequently found
closeto or inside bodies of water) and is diur-
nal and terrestrid.

Feeding habits. No information is
available for the M anaus regon. We found 22
prey in 17 preserved specimens from eastern
Amazonia (¢ M PEG): 17 Bufo sp. (of the
typhonius complex), two B. marinus, one B.
granulosus, and two Leptodactylus sp.; al but
three of these frogs were ingested head first;
MRs for 18 prey were very vaiable 0.007
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for atiny Bufo sp. (SVL 26 mm) esten by alarge
femde (841+136 mm) to 0.929 for a large Bufo
sp. (SVL 55 mm) eaten by a smal mae (332+59
mm). The available information (Beebe 1946;
Cunha and Nascimento 1978; Dixon and Soini
1986; this study) indicates that Xenodon rhab-
docephalus feeds primaily on  post-
metamorphic anurans (Bufo, Eleutherodactylus,
Leptodactylus) and occasiondly on tadpoles.

Reproduction. Onefemde from Rio Jau
had six oviducta eggs. Dixon and Soini (1986)
reported on two femaes with six and eight eggs.

Defense. When gpproached, this species
compresses the body dorsoventraly. When han-
dled it may bite (see dso Beebe 1946; Greene
1988).

Xenopholis scalaris (Wucherer 1861)
Plate 97

Identification. Maximum TTL male 329
mm (Dixon and Soini 1986), femae 354 mm (L.J.
Vitt and J.P. Cddwsdl, unpublished data); mini-
mum TTL 138 mm (L.J. Vitt and J.P. Cadwdll,
unpublished data); TAL 14.4-18.9% of TTL
(Dudlman and M enddson 1995; L.J. Vitt and
J.P. Cddwsdl, unpublished data); ED about 1/6
to 1/9 of HL; pupil round (see taxonomic infor-
mation in Cunha and Nascimento 1978, Dixon
and Soini 1986). The dorsum s brown to reddish
brown with a series of latera dark brown, bold
bands that may meet in the vertebra regon; the
ventrolatera regon is pde brown. The head is
dark to reddish brown with cream labids. The
venter is cream. Theiris is dark reddish brown.
Thetongueis pink with pder tips. This species
is similar to Atractus schach (see account of this
Species).

Habitat and microhabitat. One indi-
vidud fel into a pitfall trap in a primary forest
a Pitinga At Marechd Taumaturgo, Acre, two
individuas were moving on the leef litter of pri-
mary forests a night. In western Amazonia, al
individuals found by day wereinactivein the lesf
litter, while those found a night were actively
foragng (W.W. Lamar, pers. comm. 1996). The



avalable information (Cunha and Nascimento
1978; Dixon and Soini 1986; Duelman 1978;
Dudlman and M endelson 1995; Nascimento
et d. 1985; Vanzolini 1986; this study) indi-
cates that Xenopholis scalaris is a terrestria
forest inhabitant, both diurna and nocturnd.

Feeding habits. One individua
(176+22 mm) from Rio Jau had the remains of
a microhylid frog in the midgut. Two indi-
viduds (113+25 mm, 1.2 g, and 303+51 mm,
13.1 g) from 100 km south of Santarém, Parg,
had tiny frogs (Adenomera andreae, SVL 12.1
mm, 0.2g, MR 0.17, and SVL 25.6 mm, 1.4 g,
MR 0.11) in the stomach (L.J. Vitt and J.P.
Cdadwell, unpublished data). The available
information (Cunha and Nascimento 1978;
this study) indicates that Xenopholis scalaris
is afrog specidist.

Reproduction. A femde (262 mm
SVL) from Pitinga had smal follicles in De-
cember. Another (273+43 mm) from M arechal
Taumaturgo, Acre, has two shelled eggs (23 x
8 and 24 x 8 mm). Duelman (1978) reported
afemalewith three eggs.

Defense. Xenopholis scalaris stiffens
and compresses the body dorsoventraly
when disturbed. When handled, it thrashes the
body .

Xenoxybdlis argenteus (Daudin 1803)
Plates 98, 99

Identification. Maximum TTL mae
1292 mm (this study), femae 1335 mm (Du-
elman 1978); minimum TTL 418 mm; TAL
33.7-44.1% of TTL; ED about 1/5 to 1/7 of
HL; pupil round (see taxonomic information
in Cunha and Nascimento 1978; Dixon and
Soini 1986; Keiser 1975). The dorsum is tan
with three greenish brown (juveniles) to green
(large adults) narrow stripes, two lateraly and
one middorsdly. On the neck, the laterd
stripes broaden. The head is tan to brown,
pae tan on the posterior, dorsolaterd regon,
with a greenish brown to green laterd band
(the extension of the latera bands of the
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body) passing through the eyes; the lips are
geenish white to pae geen. The venter is
greenish tan to green with apair of green to deep
green midventra stripes. Theiris is pae bronze
with a dark median stripe. The tongue is pade
yellow above and below (tan above in larger in-
dividuds) with cream to pinkish cream tips.

Habitat and microhabitat. A detaled
study on the population biology of this species
a the RFAD will be published esewhere; here
we present a summary of the data obtained. A
total of 102 observations of 43 individuas was
made at the RFAD. In dl observations the indi-
viduas were on the vegetation in primary forest;
in 12 observations they were moving on low
vegetation by day (Plate 98; none was found on
the ground) and in 90 they were coiled aslegp on
low to medium-height vegetation (Plate 99; see
M artins 1993). At Rio Cuidras, two individuas
weremovingin shrubs (0.5 and 1.0 m above the
gound) in aprimary forest by day. At Rio Ju-
rug two were active in terrafirme forests by
day, one in the leaf litter and the other on a
shrub; another was sleepingon ashrub in a "var-
zed' forest a night (C. Gascon, unpublished
data). At Gugard Mirim, Rondbnia, one individ-
uad was coiled asleep on a shrub, about 1.5 m
from the ground, a night in a disturbed forest.
The available information (Cunha and Nasci-
mento 1978; Dixon and Soini 1986; Duelman
1978; Nascimento et a. 1987 1988; this study)
characterize a strictly diurnd species that uses
low vegetation when active. Based on the finding
of leaf litter frogs and lizards in stomachs, Du-
ellman (1978) speculated that it may forage oc-
casiondly on the ground; however, our data (see
below) indicate that it may pick up leaf litter
frogs and lizards while hangng in low vegetation
(W.W. Lamar, pers. comm. 1996, shares this
impression for western Amazonian popula
tions). At night this species uses the vegetation
to sleep.

Feeding habits. At the RFAD, seven
marked individuds had identifiable prey (regurg-
tated forcefully or detected through the translu-
cent body): four had tiny leaf litter frogs (three



identified were Adenomera andreae, Colo-
stethus stepheni, and Dendrophryniscus mi-
nutus), one had alizard (75 mm TTL), and
another had ardatively hard prey with acute
extremities (an insect?). We found 41 lizards
(small gekkonids, polychrotids, gymnoph-
thamids, and teiids), 16 frogs (smdl micro-
hylids, bufonids, dendrobatids, leptodac-
tylids, and an dlophrynid), and one squamate
eggin the gut of 91 preserved specimens from
esstern Amazoniaa the M PEG (unpublished
datd); furthermore, in 27 snakes there were
insect remains in the hindgut, indicating that
theprey was afrog. The available information
(Avila-Pires 1995; Cunha and Nascimento
1978; Dudlman 1978; M. M artins and M .E.
Olivera, unpublished data; this study;) shows
that Xenoxybelis argenteus feeds primarily on
small terrestria and arbored lizards (Gonato-
des, Anolis, Alopoglossus, Leposoma, Priono-
dactylus, Ameiva) and frogs (Dendrophrynis-
cus, Adenomera, Eleutherodactylus, Phy-
salaemus, Allophryne, Colostethus, Chiasmo-
cleis) while foragngon low vegetation.
Reproduction. No gavid femaes
werefound at the RFAD. However, neonates
were found from January through M arch,
indicating that hatching may occur in the mid-
dle of the rainy season. We found two to six
egos in 11 gavid females from eastern Ama-
zonia examined a the MPEG. Dudlman
(1978) found three females with three, four,
and six eggs and Dixon and Soini (1986) re-
ported two femaes with four and eight eggs.
Defense. When approached by day,
this species freezes with the tongue exposed
and immobile (see Keiser 1975). When han-
died it thrashes the body, expels cloaca dand
secretions, and may defecate and most rarely
bite. Concedling coloration is clearly effective
when active on the vegetation; its generd ap-
pearance (color and form) and behavior when
active on the vegetation by day makeit similar
to a dead pam leaflet (an common object in
rainforests). When moving by day on the
vegetation, it may perform lateral head wind-
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ing (similar to wind movements, cf. Greene 1988;
see dso Henderson and Binder 1980); however,
these movements may dso serve to enhance
three-dimensiona vision.

Taxonomic comments. Based on hemi-
peniad morphology, M achado (1993) described
the genus Xenoxybdlis to include the former Oxy-
belis argenteus and O. boulengeri.

El apidae

Micrurus averyi Schmidt 1939
Plate 100

Identification. M aximum TTL male 658
mm, femae 715 mm, minimum TTL 366 mm
(Vanzolini 1985); TAL 8.0-15.3% of TTL
(Vanzolini 1985; this study); ED about 1/7 of
HL (see ataxonomic information in Roze 1996,
Vanzolini 1985). The dorsum bears long red rings
separated by short white-bordered black rings;
on thetail, the black rings are very close to each
other and the red rings, as well as the white bor-
ders of the black rings, are mdanic. The head is
black dorsdly and anterolateraly, and red lat-
eroposteriorly (the black areais often asy mmet-
ricd). The venter bears the extensions of the
dorsd rings, with no meanism. A detaled de-
scription of color variation in a sample from the
Manaus regon was provided by Vanzolini
(1985). This species may be confounded with
Atractus latifrons and Erythrolamprus aesculapii
(see accounts on these species).

Habitat and microhabitat. Four indi-
viduas were found a the RFAD, al of them in
stream valeys. two were crossing an unpaved
road in a manmade clearing close to a dam and
one was within the leaf litter of primary forest,
dl three a night, and another fdl into a pitfadl
trap. At aforest reserve 70 km north of M anaus,
one individua was moving on the soil of a forest
tral by day. At Rio Pitinga, one individud was
moving on the leaf litter a night and six fel into
pitfal trgps, dl in primary forest. The available
information (Roze 1996; Zimmermann and Rod-
rigues 1990; this study) indicates that Micrurus



averyi is a fossoriad and cryptozoic forest
species that may be active during daytime and
a night.

Feeding habits. One specimen from
the RFAD had the remains of a snake in the
qut. Two specimens from Babina (at M PEG)
had prey remains: a lizard (Bachia) and a
snake. One individua from Rio Jau had the
remains of an eongate lizard (Bachia) in the
midgut. These limited data indicate that Mi-
crurus averyi feeds on elongate reptiles.

Reproduction. One femae (538+47
mm) from Balbina, Presidente Figueiredo had
three enlarged follicles.

Defense. The color pattern is evi-
dently aposematic. When disturbed, this spe-
cies tries to flee into the lesf litter or makes
subtle thrashes, coils the tal, and hides the
head under body coils. When handled it
thrashes the body and may bite.

Micrurus collaris (Schlegd 1837)

Identification. Maximum TTL un-
sexed 456 mm (Roze and Bernad-Carlo 1987);
TAL 52-7.2% of TTL (Roze and Bernd-
Carlo 1987, and a specimen a the M PEG);
ED about 1/8 of HL (see taxonomic informa
tion in Brongersma 1966; Hoge and Romano
1965; Roze 1996; Roze and Bernd-Carlo
1987). The dorsum is uniform dark brown
(dmost black). The head is dark brown with a
yelow nuchal ring The venter is black with a
series of large ydlow spots (43 in the only
individud known from the M anaus regon).
The iris is black. This species may be con-
founded with Atractus poeppigi and Liophis
breviceps (see account on A. poeppigi).

Habitat and microhabitat. One indi-
viduad was found dead in loose soil during
deforestation of a strip of secondary forest
bordering primary forest, about 40 km north
of M anaus. The scarce information (Roze and
Bernd-Carlo 1987; this study) indicates fos-
sorid habits in forests.
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Feeding habits. No information on diet
is available.

Reproduction. No data on reproduction
is available.

Defense. The color pattern may be
gposematic (see Savage and Sowinsky 1992).

Micrurus hemprichii (Jan 1858)
Plates 101, 102

Identification. Maximum TTL male 882
mm (Dixon and Soini 1986), femde 760 mm
(Schmidt 1955), unsexed 917 mm (Roze 1996);
minimum TTL 273 mm (Cunha and Nascimento
1982a); TAL 8.6-13.9% of TTL (Cunha and
Nascimento 1982a; Schmidt 1953a, 1955); ED
about 1/8 to 1/9 of HL (see taxonomic informa
tion in Cunhaand Nascimento 1982a; Dixon and
Soini 1986; Roze 1996; Schmidt 1953a). The
dorsum has very long black rings, each with a
pair of short white rings, separated by slightly
orange ydlow rings; black rings are six to eight
times longer, and white rings are twice to three
times shorter, than the yelow ones; in a few
individuals most of the white rings are lacking
(Plate 102); each scale on the pder rings have
black edges. The head is black with along ydlow
nucha ring. The venter has the extensions of the
dorsd rings, with no melanism. In recently pre-
seved specimens, the ydlow areas become
pinkish red; this may have lead Cunha and Nas-
cimento (1978 1982a) to state that Micrurus
hemprichii has red rings. This species may be
essily confounded with Oxyrhopus &f. mea-
nogenys (see account on the latter species).

Habitat and microhabitat. Two indi-
viduas werefound at the RFAD; one was mov-
ingwithin the lesf litter and roots a the base of a
largetree a night and another was moving within
the legf litter by day, both in primary forest. In
M anaus, one individua was moving in the lesf
litter a night in aforest. At Rio Pitingatwo in-
dividuds were caught in pitfdl trgps in primary
forest. At Rio Urucu, one individua was moving
on the disturbed ground, appaently fleeing,
during a clear-cut. The available information



(Cunha and Nascimento 1978; Dixon and
Soini 1986; Roze 1996; this study) indicates
that Micrurus hemprichii may be primarily
fossorid and cryptozoic, occasiondly terres-
tria, is restricted to forests, and has no de-
fined period of activity.

Feeding habits. No information on
diet is available for the M anaus regon. One
preserved specimen from northesstern Para
(& M PEG) had an onychophoran. A juvenile
from Ecuador (114+41 mm) had alizard (Le-
posoma parietale, SVL 36 mm) in the stomach
(L.J. Vitt and J.P. Cadwel, unpublished
data). The avalable data (Cunha and Nasci-
mento 1978; Dixon and Soini 1986; Greene
1973b; Roze 1996; Jorge da Silva 1993;
Schmidt 1953a; this study) shows that Mi-
crurus hemprichii feeds on onychophorans,
lizards (Leposoma), amphisbaenians (Am-
phisbaena) and snakes (Atractus, Tantilla).
Onychophorans are found frequently in the
leef litter at the RFAD (W. M agnusson, pers.
comm. 1996).

Reproduction. One femde from Ba-
binalaid aclutch of two eggsin M ay. Another
from Porto Veho, Rondbnia (at the M PEG),
dso lad a clutch of two eggs (in April).
Schmidt (1953a) cited W. Beebe who dso
found afemale with two eggs.

Defense. The color patern is evi-
dently aposematic. When disturbed, this spe-
cies tries to flee into the lesf litter or makes
subtle thrashes, elevates and coils the tall, and
hides the head under body coils. When han-
dled it thrashes the body and may bite insis-
tently.

Micrurus lemniscatus (Linnaeus 1758)
Plate 103

Identification. Maximum TTL mde
1352 mm (Cunha and Nascimento 1982a),
femae 1160 mm (Dixon and Soini 1986), un-
sexed 1390 mm (Roze 1996); minimum TTL
275 mm; TAL 7.6-9.6% of TTL (Beebe 1946;
Cunha and Nascimento 1982a; Dudlman
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1978; this study); ED about 1/9 to 1/10 of HL
(see taxonomic information in Cunha and Nasci-
mento 1978, 1982a; Dixon and Soini 1986; Roze
1996). The dorsum has long black rings, each
with a par of white rings separated by pinkish
to orange red rings; the length of the red rings is
similar or up to three times longer than that of
the white rings and to the length of the black
areas of the black rings, (the middle black area of
the black rings is dways longer than the latera
ones). In larger individuals, each scale on the red
and white rings is dark tipped. The tip of the
snout is black, followed by a short white ring
(anteriorly to the eyes), that is followed by a
black ring (enclosingthe eyes), and findly along
red areathat extends to the neck. The venter has
the extensions of the dorsd rings, with no me-
anism. This species may be confounded with
Atractus latifrons and Erythrolamprus aesculapii
(see accounts on these species). From other spe-
cies of Micrurus, it is easily distinguished by
detals of the color pattern, especidly on the
head.

Habitat and microhabitat. Eleven indi-
viduas were found active a the RFAD, dl a
night in primary forest: eight were moving on or
within the leef litter, two were crossing an un-
paved road, and one was moving in the bottom
of apool inthe margn of a stream; nine of these
individuas were in stream valeys, two were in
plateaus. At Rio Urucu, alarge adult was moving
on the ledf litter a night in primary forest. At
Rio Jurug, oneindividua was crawlingin the leaf
litter of aterrafirme forest a night (C. Gascon,
unpublished data). The avalable information
(Beebe 1946; Cunha and Nascimento 1978;
Dixon and Soini 1986; Duelman 1978; M urphy
1997; Roze 1996; this study) indicates that Mi-
crurus lemniscatus inhabits forests and open
aress, generdly associated with water; micro-
habitat data indicate that it is primarily crypto-
zoic, but aso terrestrid, fossorid, and even
aquatic. Data on time of activity is contradic-
tory: data from Manaus (this study) and from
Trinidad (M urphy 1997) strondy indicate noc-
turna activity whereas Duelman (1978) found



two individuds active by day and Beebe
(1946) reported activity under overcast sky
(probably by day).

Feeding habits. All active individuas
found on the forest floor seemed to be forag-
ing (probing the leaf litter with the tongue)
and the individud found inside a pool was
probing the muddy bottom with its tongue;
two individuds from the RFAD had prey
remains in the gut: alizard and a snake. One
individua (438+40 mm, 15.6 g) from 100 km
south of Santarém, Para, had a caecilian (Mi-
crocaecilia sp., TTL 150 mm, 1.2 g MR
0.08) in the stomach (L.J. Vitt and J.P.
Cadwell, unpublished data). Greene (1973b)
provided a review on the diet of Micrurus
lemniscatus. The available information (Beebe
1946; Greene 1973b; Cunha and Nascimento
1978 1982a; Dixon and Soini 1986; Roze
1982 1996; Sazima and Abe 1991; Vanzolini
1986; this study) show that M. lemniscatus
feeds on terrestrid and aquatic long-bodied
vertebrates: freshwater eds (Gymnotus,
Synbrachus), caecilians (Microcaecilia, Osce-
cilia), snakes (Typhlops, Atractus, Hydrops,
Liophis, Micrurus), amphisbaenians (Amphis-
baena, Leposternon), and lizards (Bachia).

Reproduction. A recently caught
femae from the M anaus regon had five eggs
in July. At the RFAD, small juveniles (275-
310 mm TTL) were found in January and
M arch, indicating that hatching occurs & least
during the rainy season. Clutch size in the
literature (Cunha and Nascimento 1982a;
Dixon and Soini 1986; M urphy 1997) are two
to six eggs.

Defense. The color pattern is evi-
dently aposematic. When disturbed, this spe-
cies tries to flee into the leaf litter, or com-
presses the body dorsoventraly, makes subtle
thrashes, performs fdse and true strikes, ee-
vates and coils the tail, and hides the head
under body coils. When handled it thrashes
the body and invariably bites (see dso Beebe
1946; Greene 1973a; M ole 1924).
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Micrurus spixii (Wader 1824)
Plates 104, 105

Identification. Maximum TTL mae
1482 mm (this study), femae 939 mm (Cunha
and Nascimento 1982a), unsexed 1602 mm
(Roze 1996); minimum TTL 258 mm (Cunha
and Nascimento 1982a); TAL 4.86.3% of TTL
(Cunha and Nascimento 1982a; Duelman 1978;
Nascimento et a. 1988; this study); ED about
1/7 of HL (see taxonomic information in Cunha
and Nascimento 1978; Dixon and Soini 1986;
Roze 1996). The dorsum has long black rings
(each with a pair of ydlow rings) separated by
red rings (in one large adult mae, a short black
stripewas present middorsally on each red ring);
the length of red rings is similar or up to four
times that of the ydlow rings and twice to four
times that of the black areas of the black rings.
All dorsa scaes are more or less melanic; some
individuas may be extremey meanic. The head
is black; each scale has yelow (anteriorly) to red
(posteriorly) edges; laterdly, there is a red area
behind the eye and a yelow one on the lored
regon; in highly meanic specimens, the head
may beamost completdy black. The venter has
the extensions of the dorsa rings, with no md-
anism. The iris is dark brown. The tongue is
black. This species may be confounded with
Atractus latifrons and Erythrolamprus aesculapii
(see accounts on these species). From other spe-
cies of Micrurus, it is easily distinguished by
detalls of the color pattern, especidly on the
heed.

Habitat and microhabitat. Only one
individual was found a the RFAD,; it was bur-
rowing into the sandy soil within the exposed
roots of afdlen treein the morning, in primary
forest. At Manaus, two were freshly killed on
paved roads crossing secondary forests and at
Rio Cuieras one was moving on the leaf litter in
primary forest, al three during daytime. At Rio
Jurug, one individuad was crawling in the ledf
litter of aterrafirme forest by day (C. Gascon,
unpublished data). In western Amazonia it was
found around ant nests (Atta sp.; W.W. Lamar,



pers. comm. 1996). The available information
(Cunha and Nascimento 1978; Dixon and
Soini 1986; Duedlman 1978; Dudlman and
M endelson 1995; Roze 1996; this study) in-
dicates that Micrurus spixii is a diurna forest
species that seemsto be primarily cryptozoic
but aso fossorid and terrestridl.

Feeding habits. One juvenile from
the M anaus regon had a lizard (Arthrosaura
reticulata) in the stomach and one adult had
theremains of a blind snake (Typhlops reticu-
latus). One from Rio Yavari (Peru-Brazil bor-
der) was found eating a snake (Liophis regi-
nae, W.W. Lamar, pers. comm. 1996). The
avalable information (Cunha and Nascimento
1978; Dixon and Soini 1986; Greene 1973b;
Schmidt 1953b; Roze 1996; Jorge da Slva
1993; this study) indicate that Micrurus spixii
feeds primarily on fossorid, cryptozoic, and
terrestrial long-bodied reptiles: snakes (Typh-
lops, Apostolepis, Atractus, Dipsas, Liophis,
Umbrivaga, Micrurus), amphisbaenians (Au-
lura), and lizards (Arthrosaura, Kentr opyx).

Reproduction. In the M anaus regon,
apair was found matingin June.

Defense. The color pattern is evi-
dently gposematic. When disturbed, this spe-
cies tries to flee into the leaf litter or com-
presses the body dorsoventraly, makes subtle
thrashes, performs fase and true strikes, ee-
vates and coils the tail (Plate 105), and hides
the head under body coils. When handled it
thrashes the body and rarely bites (see dso
Greene 1973b).

Micrurus surinamensis (Cuvier 1817)
Plates 106, 107

Identification. Maximum TTL mae
1262 mm (tall tip lacking, Dudlman 1978),
femade 1235 mm (Dixon and Soini 1986);
minimum TTL 243 mm (at the M PEG); TAL
8.7-15.8% of TTL (Cunha and Nascimento
1982a; Duellman 1978; this study); ED about
1/9to 1/10 of HL (see taxonomic information
in Cunhaand Nascimento 1978, 1982a; Dixon
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and Soini 1986; Roze 1996; Schmidt 1952). The
dorsum has long black rings (each with a pair of
short, cream to pae ydlow rings) separated by
long red rings; pde rings (cream to pae yelow)
tend to be longer laterdly; the red rings may be
nearly aslongas the black rings or much shorter;
the middle black area of the black rings are d-
ways much longer than the laterd ones. Each
pae dorsd scde is black edged and/or tipped.
The head is red with each scae black edged
and/or tipped, more melanic in older individuals;
behind the red area, there is a short black ring
followed by a short cream to pade ydlow ring
(these rings dso belong to the first black ring).
The venter has the extensions of the dorsa rings,
with no melanism. Theirisis dark brown (nearly
black). Thetongueis black. This species may be
confounded with Atractus latifrons and Erythro-
lamprus aesculapii (see accounts on these spe-
cies). From other species of Micrurus, it is easily
distinguished by details of the color pattern,
especidly on the head.

Habitat and microhabitat. At the
RFAD one juvenile was active a night on the
floor of a building in a clearing, 30 m from a
stream; two additional juveniles were found: one
was active in the margn of a smal pool in an
unpaved road within primary forests on a pla
teau, a night, and another was moving within the
leef litter in a stream vdley, by day. Also a the
RFAD, one juvenile was in the legf litter near a
stream by day (L.J. Vitt, pers. comm. 1996). In
other locdlities in the M anaus regon, six indi-
viduas were found inside or around bodies of
water in disturbed areas associated with streams
and flooded forests, four during daytime and two
a night. The avalable information (Cunha and
Nascimento 1978; Dixon and Soini 1986; Dudl-
man and Sdas 1991; Roze 1996; this study) in-
dicates that Micrurus surinamensis is primarily
aquatic, both diurna and nocturnd, inhabiting
various kinds of bodies of water in forest regons
and open or disturbed aress.

Feeding habits. One individud from a
disturbed areain M anaus had a gymnotid fish in
the stomach. Ten preserved specimens from



Brazilian Amazonia deposited a¢ M PEG had
prey or prey remans in the gut: seven fish
(one Callichthys, two Gymnotus, one
Synbranchus, and three unidentified) and one
unidentified lizard. In western Amazonia,
gymnotids and Synbranchus marmoratus
were found in their stomachs (W.W. Lamar,
pers. comm. 1996). The available information
(Cunha and Nascimento 1978; Dixon and
Soini 1986; Greene 1973b; Roze 1996; this
study) show tha Micrurus surinamensis
feeds primarily on fishes (Callichthys, Gym-
notus, Synbranchus) and occasiondly on liz-
ards.

Reproduction. At the RFAD, two
neonates were found in April. Two femaes
from Pard and Maranhd a MPEG (M.E
Oliveira, unpublished data) had five and 12
egos, respectively; another from Para had
eleven enlarged follicles. Dixon and Soini
(1986) found afemae with 11 eggs.

Defense. The color pattern is evi-
dently aposematic (see aso Roze 1996).
When disturbed, this species compresses the
body dorsoventraly, makes subtle thrashes,
performs fase and true strikes, coils the tail,
and hides the head under body coils. When
handled, it thrashes the body and rarely bites
(see dso Greene 1973Db).

Viperidae

Bothr ops atrox (Linnaeus 1758)
Plates 108-112

Identification. Maximum TTL made
945 mm, femae 1532 mm, minimum TTL 284
mm; TAL 11.2-16.7% of TTL; ED about 1/7
to 1/9 of HL; pupil verticd to dliptical (see
taxonomic information in Dixon and Soini
1986; see dso the taxonomic comments be-
low). The dorsum is tan, reddish tan, grayish
tan or brown with darker blotches that be-
come narrower and meet middorsaly, gving
riseto atrgpezoid shapein laterd view. These
blotches are often bordered by cream lines and
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each bears darker and pder areas (a dorsolatera
darker area and a pair of latera darker spots are
often present); the pder areas between the
darker blotches often bear darker markings. The
tip of the tal is cream to ydlow in juveniles
(Plate 108) and dark above and pde bdow in
half-grown individuas. The top of the head is
tan to brown often with darker spots or stripes;
lateroposteriorly there is a par of slightly
oblique postorbitd stripes, the upper cream to
tan, the lower brown to dark brown; the lips and
anterolaterd regon are whitish cream to pde
ydlow with or without dark marks on the lored
regon. Theventer is whiteto cream with pae to
deep black blotches; the ventrd pde and dark
contrasting areas are evident in laterd view (Plate
110); the ventrolaterd regon of the neck may
bear areddish tint. Theirisis bronze. Thetongue
is black. This species may be very similar to
Xenodon rhabdocephalus (see account of this
Species).

Habitat and microhabitat. A detaled
analyses of our field data on this species ob-
taned in the Manaus regon, mostly a the
RFAD, will be published esewhere; here we
present a summary of these data. A totd of 85
observations of 65 individuads was made a the
RFAD in primary forests, 72 a night and 13 by
day. At night, in 35 observations the individuals
were on the ground, coiled (n = 24; Plate 109) or
moving (n = 11; Plate 110); in 37 observations,
individuals were on the vegetation a 0.05-1.50
m above ground (Plates 108, 111). During the
day, 13 individuas were moving (n = 9) or coiled
(n = 4) on the gound. Most coiled individuas
found on the ground at night seemed to be active
(Plate 109; see Materids and Methods). At
other locdities in the Manaus regon, severa
individuals were found in similar situations; one
was swimmingin an “iggp0” lake by day (severd
adults were found crossing rivers and streams in
western Amazonia;, W.W. Lamar, pers. comm.
1996). The extensive avalable information
(Dixon and Soini 1986; Dudlman 1978; Duell-
man and Menddson 1995; Henderson et d.
1976; this study) shows that Bothrops atrox



occurs in high densities, in most habitats
(mostly in forests), is primarily nocturnal, but
aso found active by day, and may use both
the ground and the vegetation.

Feeding habits. Three juveniles from
the RFAD had smdl frogs (Eleuther odactylus
and Adenomera) in the stomach. One individ-
ual (ca 600 mm TTL) was striking and esting
afrog (Osteocephalus) on abromeiad a night;
onewas facing an envenomed lizard (Ameiva)
on the ground a noon; and one was found
after envenoming a frog (Phyllomedusa), that
it did not eat, a night. A subadult femae
(SVL about 900 mm; Plate 112) was observed
foragng actively, capturing, and ingesting a
snake (Atractus torquatus) by day (Eder e 4d.
1996). Seventeen preserved specimens from
the Manaus regon had frogs, lizards, and
mammals. Eight individuas from Rio Jau had
frogs, lizards (Ameiva, Kentropyx), and mam-
mals in the gut. The extensive data available
(Dixon and Soini 1986; Dudlman 1978; Du-
ellman and M endelson 1995; Eger et d. 1996;
this study) show that Bothrops atrox is eury-
phagc, consuming centipedes, frogs, lizards
and mammas, and showing an ontogenetic
shift from ectothermic to endothermic prey.
Foraging occurs both a night and during day -
time, mostly through a sit-and-wait strategy,
athough active foragng was aso observed.

Reproduction. At the RFAD, new-
borns (284-356 mm TTL) were found in De-
cember (n = 8), January (n = 6), and February
(n = 1), indicating that hatching may occur in
the begnning of the rainy season. Two pairs
were found copulating in April. Recently
caught femdes from the Manaus regon
(mostly from disturbed areas) gave birth to
1143 young in June through October and
December indicating that in disturbed areas
hatching occurs during the dry season and the
onset of the rany season. A femde from
M oura, Amazonas, gave birth to 14 young.

Defense. When approached, amoving
Bothrops atrox may flee quickly or coil the
body facing the observer, make an S-coil, and
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eventualy strike; resting individuas adopt this
same dert posture when disturbed. Although
some individuals are extremely aggressive when
gpproached, coiled foragng individuas rarely
strike. While being ceptured, two individuas
(578 and ca. 1000 mm TTL) were able to punc-
ture leather goves and inject venom on the ob-
server’s hand. When fleeing on the forest floor or
open ground, they may vibratethe tail and move
rgpidly in afashion similar to sidewinding. When
handled, it invariably strikes and bites. One ju-
venile hid its head under a body coil when insis-
tently disturbed. Concedling coloration is effec-
tive & least when coiled on the ledf litter, espe-
cidly when partidly hidden beneath leaves and
falen branches.

Taxonomic comments. The taxonomy
of populations historicadly assigned to Bothrops
atrox in Amazonia is still poorly understood
(Wster et d. 1996, 1997). The population of B.
atrox from the M anaus regon is apparently con-
specific with those found in western Amazonia
(at lesst that of Rio Branco, Acre); on the other
hand, those from eastern Amazonia seem to rep-
resent a distinct species (Wister et d. 1997).
Based on these recent studies, we made compari-
sons only with the populations from western
Amazonia

Lachesis muta (Linnaeus 1766)
Plate 113

Identification. Maximum TTL mae
2160 mm (Cunha and Nascimento 1978), femde
2910 mm (W.W. Lamar, pers. comm. 1996; see
aso Murphy 1997); minimum TTL 738 mm (at
the MPEG); TAL 7.9-9.7% of TTL (Beebe
1946; Cunha and Nascimento 1982a; Dudlman
1978; this study); ED about 1/9 to eighth of HL;
pupil vertica to dliptica (see taxonomic infor-
mation in Cunha and Nascimento 1978, 1982a;
Dixon and Soini 1986). The dorsum is tan with
large dark brown to black, middorsa, diamond
shaped marks; each of these marks are cream
bordered and bear alatera pde spot; on the pos-
terior fifth of the body and on the tail, the tan



areas between the large dark marks bear small,
mostly triangular, dark marks; the tip of the
tal is black with narrow white bands. The
head is darker than the dorsum with small
black marks above and an oblique, black post-
orbita stripe; the remaining laterd aress are
tan, pder on the lips. The venter is creamy
tan to cream. Theiris is dark coppery brown,
paer on the margns. The tongue is pinkish
red to black.

Habitat and microhabitat. Two in-
dividuas were found a the RFAD: one was
moving on an unpaved road that crosses a
forest, latein the night; another was coiled on
the leef litter by day in primary forest. One
large subadult was crossing a paved road in a
disturbed area 10 km from the RFAD at night.
At Rio Pitinga, one adult was found by day
under a fdlen tree bark in a primary forest.
The available information (Beebe 1946; Cunha
and Nascimento 1975 1978 1982a; Dixon and
Soini 1986; Duelman 1978; Murphy 1997,
this study) indicates that Lachesis muta is a
nocturnal, terrestria forest species.

Feeding habits. One individua from
the M anaus regon had a marsupia (Monodel-
phis brevicaudata) in the stomach. We found
21 mammals (rodents, marsupids, and a squir-
rel, Sciurus sp.) in the gut of 13 preserved
specimens (10 males and three femdes) a the
M PEG; seven of eight rdatively intact prey
were ingested head first; MRs in our sample
were surprisingy low for a viper (0.009—
0.040 for eght prey). The avalable
information (Beebe 1946; Cunha and
Nascimento 1978 1982a; Jorge da Slva 1993;
this study) indicates that Lachesis muta feeds
exclusivdy on mammas (Monodéphis,
Dasyprocta, Proechimys, Sciurus).

Reproduction. No information on
reproduction is available for the M anaus re-
gon. Beebe (1946) reported two femades with
one and seven eggs and Duelman (1978)
found another with 13 eggs.

Defense. When approached both by
day and a night, this species rardy strikes
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and eventudly flees; a night it may make a high
S-coail facingthe observer. Tail vibration was aso
observed (see areview in Greene 1988).

NATURAL HISTORY SUMMARY
Spatial distribution and time of activity

It isimportant to note that the results on
habitat and microhabitat use presented here are
limited by sampling biases, as in most studies on
shake assemblages. For instance, we searched for
snakes only in visible microhabitats; thus, those
snakes that inhabit the soil or rest hidden in the
vegetation were found only occasiondly. Con-
sidering only the mostly used microhabitat of
each of the 65 species for which this information
Is avallable, 28 (42%) are primarily terrestrid, 20
(30%) fossorid and/or cryptozoic, 13 (20%)
arbored, and four (6%) aguatic, dthough many
species use more than one microhabitat when
active (Table 1). In the assemblage of Santa
Cecilia, Ecuador (Dudlman 1978), 50% were
terrestria, 17% fossoria and/or cryptozoic, 27%
arbored, and 6% aguatic. These differences may
simply reflect differences in the species compo-
sition of these assemblages, i.e., the relaive con-
tribution of each phylogenetic lineage, each with
their own constraints in relation to microhabitat
use (see Cadle and Greene 1993). For instance,
the higher number of fossorias and/or crypto-
zoics in the M anaus regon may be due to the
occurrence of eight species of Atractus in this
regon (only three Atractus were found by Du-
ellman at Santa Cecilid). However, some of these
differences may aso be a consequence of differ-
ences in predation pressures and/or prey avail-
ability in each microhabitat (e.g., the account on
Dipsas pavonina).

The proportions of snakes found in each
microhabitat varied between day and night. Con-
sidering only active individuds, during the day
we found a higher proportion of snakes in the
leef litter than at night (75.5 and 55.5% of eco-
logcal species, respectively), alower proportion
of snakes on the vegetation (15.1 and 28.8%) and



aso alower proportion in the water (9.4 and
15.5%; Table 2). Smilar proportions appear
when data from other locdities are incorpo-
rated (68.7 and 51.8%, 20.9 and 31.5%, and
10.4 and 16.7%, respectively; Table 2). Con-
sideringinactive (resting or slegping) individu-
ds, similar proportions were found in each
microhabitat during the day and at night (Ta
ble 2). However, in absolute numbers, we
found nearly twice more species resting at
night than during daytime (21 and 11 ecolog-
ca species, respectivey). This difference may
be aresult of a prevdence of diurna species
(that rest a night) over nocturnd ones (that
rest during daytime; see below). Furthermore,
nearly al inactive snakes found were on vege-
tation (82% of ecologca species found by
day and 95% of those found a night; Table
2). Only three were found inactive (exposed)
on the legf litter, two during the day and one
a night, and none was found inactive in the
water (Table 2). A high predation pressure in
thelesf litter may have lead severd snakes to
rest on vegetation (including those that ae
strictly terrestrid when active; M artins 1993).
Interestingy, most species restingin lesf litter
arelarge and aggyessive (e.g., boids, Chironius
spp., vipers). Smilarly, high predation pres-
sure may be responsible for the absence of
resting snakes in aguatic microhabitats. (Sug
gestively, tall damages tend to be more com-
mon in aguatic colubrids than in those that use
other microhabitats [C. Nogueira pers. comm.
1997; pers. obs. 1997] and severa aguatic
snakes have contrasting color patterns at least
in the venter, which may be mimetic [M artins
1996].) Thus, we suspect that the spatia dis-
tribution of inactive snakes in the forests of
the M anaus regon is highly influenced by
predation pressure.

In relation to time of activity, of the 62
forest snakes found in the M anaus regon for
which this information is available, 26 (41%)
seem to be strictly diurna, 13 (21%) strictly
nocturna, and 23 (38%) both diurnal and noc-
turnd. Thesefigures may reflect phylogenetic
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constraints, dthough loca spatia distribution
and activity paterns of predators and prey
could aso lead to shiftsin the time of activity in
snakes (e.g., the account on Dipsas pavonina).

Considering absolute tota numbers, we
found more ecologca as well as taxonomic spe-
cies active during the day than a night (1.0:1.2
ecologica and 1.0:1.3 taxonomic Species, respec-
tively; Table 2); similar differences appear when
data from other locdities are incorporaed
(2.0:2.2 and 1.0:1.4, respectivdy; Table 2).
Theseresults may reflect the prevalence of diur-
nal over nocturna species in the M anaus regon
(see above), but dso a higher detectability of
diurnd species over nocturna ones. Diurnd spe-
cies are more prone to flee on approximation by
the observer (who may fal to detect the snake
before it flees), and most species bear cryptic
color patterns (see plates and Defense), making
them more difficult to detect. On the other hand,
nocturna snakes are much less prone to flee on
gpproach and, in genera, bear contrasting color
patterns. (Curiously, when resting a night, some
crypticdiurnasturn to be very essily detectable
by a person using a headlamp [e.g., Xenoxybelis
argenteus]). This differentia detectability may
aso be responsible for the higher rate of snake
sightings at night during TCS.

Except for minor differences (see, e.g., the
accounts on Dipsas pavonina and Micrurus lem-
niscatus), for each species, habitat, microhabitat
and time of activity are very similar to those
observed by other authors in other Amazonian
locdities (e.g, Beebe 1946; Cunha and Nasci-
mento 1978; Dixon and Soini 1986; Dudlman
1978). Thus, thedid activity and the habitat and
microhabitat used by a gven species seems not
to vay a a consequence of different co-
occurring species in different locdities in Ama
zonia

Diet and foraging mode
Information on feeding habits of neo-

tropica snakes is surprisingy scarce in the lit-
eraure (eg, Mushinsky 1987). The five most



common prey of 62 forest snakes from centra
Amazoniaare al vertebrates (Table 3): lizards
(consumed by 58% of the species), frogs
(39%), mammals (23%), birds (18%), and
snakes (16%). Invertebrates are consumed by
scolecophidians  (insects), Atractus spp.
(earthworms), Dipsas spp. (mollusks), Lio-
phis breviceps (earthworms), Tantilla melano-
cephala (centipedes, insects), Micrurus hem-
prichii (onychophorans), and Bothrops atrox
(centipedes, only juveniles). Essentidly car-
nivorous, snakes are secondary to tertiary
consumers in food webs (M ushinsky 1987).
Thus, for some prey species (especidly liz-
ards, frogs, earthworms), the snakes anadyzed
here may beimportant predators.

The results above are similar to those
provided by Duelman (1978), except that
frogs were the main prey item (consumed by
46% of the species), followed by lizards
(40%), a Santa Cecilia. These differences are
most probably a consequence of historical
factors, i.e, different phylogenetic lineage
(each with their own constraints) are differ-
ently represented in each locality (Cadle and
Greene 1993). The diet of those species for
which we have a considerable amount of in-
formation on prey types for the M anaus re-
gon is very similar to those found by other
authors in other Amazonian locdities (eg,
Beebe 1946; Cunha and Nascimento 1978;
Dixon and Soini 1986; Duelman 1978). Thus,
the diet of a gven species seems not to vary
as a consequence of different co-occurring
species in different locdities in Amazonia

M ost forest snakes studied here seem
to be primarily active foragers (Table 3). The
sit-and-wait tactic is apparently absent in
scolecophidians, Anilius, and dapids, rare in
colubrids (e.g., the vine snakes of the genera
Oxybelis and Xenoxybdlis), and widespread in
boas and vipers. The classicd division of for-
agng mode (e.g, Huey and Pianka 1981) and
some of the associated traits in predator
feeding habits are corroborated by a few ob-
servations on the forest snakes from the
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M anaus regon (see dso Henderson 1982). For
instance, the diurna, slow moving Oxybdis ae-
neus and Xenoxybdlis ar genteus feed on frogs and
lizards that are active by day; the diurnd, active
foragers Leptophis ahaetulla and Chironius scur-
rulus search for nocturna frogs that sleep hidden
inretreats in the ground or within the vegetation
by day, and the nocturna Tripanurgos compres-
sus forages for slegping diurnd lizards on the
vegetation (see Species Accounts).

A combined analysis of resource use and
time of activity

The cluster andysis combining data on
microhabitat use, did activity, and diet (see cate-
gories in Materids and M ethods) resulted in
severd goups of species with similar habits
("quilds"; Fig. 7). All guilds include closdly re-
lated species as wdl as distantly related ones
that converge in habits. In the case of related
species, al species of Atractus are grouped in
Guild G, nearly al pseudoboines are grouped in
Guild C, and dl colubrines are grouped in Guilds
E and F. On the other hand, Guilds B, E and F,
for instance, comprise distantly related species
that convergein habits (e.g., one boid, two colu-
brids, and one dapid in Guild B; South American
xenodontines and colubrines in Guild E; boids
and colubrines in Guild F).

These combined results indicate that be-
sides current ecologcd factors (eg, predation
pressure; differentid prey availability in differ-
ent microhabitats), historica factors may have
played and important role in the current natura
history patterns of the forest snake assemblage
of the Manaus regon (see Cadle and Greene
1993).



Defense

Most defensive tactics observed in
snakes supposedly are directed at visudly
oriented predators (especidly birds and
mammals), dthough this may be a result of
observer bias sincevision is the primary sense
in humans (Greene 1988). Considering the
diversity of snake predators that use chemica
cuesto find prey (mostly other snakes), there
may be various defensive tactics directed at
these predators, dthough only a few can be
easily detected by humans (e.g, fetid cloaca
dand products; see, Eger et d. 1996).

A summary of defensive tactics ob-
served in the forest snakes of the M anaus
regon was provided by M artins (1996). Sur-
prisingy, information on defensive tactics in
Neotropical snakes is extremely scarce in the
literature (e.g., Greene 1988; Sazima and Abe
1991). M ost data presented here and in M ar-
tins (1996) have not been reported previously
(see Greene 1988). There seem to be severd
apparent trends in our results, some of them
highly expected (see dso M artins 1996). For
instance: (1) virtudly al species use inacces-
sibility, employing various methods to
achieve it (see Species Accounts); (2) the
most used (and probably primitive) tactics are
fleeing, thrashing the body, and biting, (3)
amost dl diurnal species are crypticdly col-
ored; (4) most snakes that flee when ap-
proached are diurna or both diurna and noc-
turnd; (5) the supposed cord snake mimics
use severa defensivetactics used by Micrurus
spp. (as dready shown by Sazima and Abe
1991, and apparently corroborating the corad
snake mimicry hypothesis; see, e.g., Campbell
and Lamar 1989, Greene and M cDiarmid
1981; but see an dternative hy pothesisin Vitt
1992); (6) head triangulation occurs in sup-
posed mimics of Bothrops atrox (Dipsas pa-
vonina, Helicops angulatus, and Leptodera
annulata), in green species (supposedly mim-
ics of Bothrops bilineatus; see Campbdl and
Lamar 1989; however, these similar behaviors
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may have converged, independent of mimicry),
and in two supposed cord snake mimics (Rhino-
bothryum and Tripanurgos).

M artins (1996) suggested that phylogeny
may be astrong determinant factor for the occur-
rence of defensive tactics in Neotropica snakes,
athough shared potential predators may dso
lead to convergent defensive tactics. In other
words, it seems possible to preview with some
certainty the set of defensivetactics exhibited by
a gven species by knowingits phylogenetic af-
finities, its habitat and microhabitat, and perhaps
its eventud mimetic relations. Our results aso
show the potential of Neotropical snakes to an-
swer theoreticd questions in snake defensive
biology since about three fourths of the 45 cate-
gories of snake antipredator mechanisms defined
by Greene (1988) occur in the M anaus assem-
blage (M artins 1996).

Reproduction

The period and length of juvenile recruit-
ment, for species for which we have a reatively
large sample for the M anaus regon, are appar-
ently restricted to the rainy season in some spe-
cies (Dipsas pavonina, Helicops angulatus, Xe-
noxybelis ar genteus), while others seem to breed
throughout the year (Atractus latifrons, Liophis
reginae, L. typhlus, Pseustes sulphureus, Bo-
throps atrox; see oecies Accounts). Considering
the whole assemblage, the variation in the pro-
portion of species with juveniles in the popula
tions throughout the year (Fig 8) indicates a
generd trend of a higher juvenile recruitment
during the rainy season in the Manaus regon.
Fitch (1982) found no evident trend to breeding
during certain periods of the year when inter-
pretingtherdatively abundant information geth-
ered on the reproduction of the snakes from the
Iquitos regon (athough breeding tends to be
seasond in this regon; W.W. Lamar, pes.
comm. 1996). When interpreting his results from
Santa Cecilia, Dudlman (1978) suggested that
breeding throughout the year might be a generd
trend in Amazonian snakes. The data for the



Manaus regon presented here apparently
contradict Dudlman’s (1978) hy pothesis. The
gpparent seasondlity in reproduction for most
species in the M anaus regon (Fig. 8) could be
a conseguence of the extended dry period in
thisregon, contrasted by the virtua lack of a
dry season at lquitos and Santa Cecilia (see
Dixon and Soini 1986, Duelman 1978). In
markedly seasond environments such as the
forests in the M anaus regon, the shortage of
food in the dry season (pers. obs. 1990-1995)
could be a constraint to recruiting juveniles
duringthis period, especidly for those species
whose juveniles feed on highly seasond prey
(e.g, frogs).

Regarding reproductive modes, except
for theviviparous Anilius scytale, boids, Heli-
cops hagmanni, and Bothrops atrox, al other
snakes from the M anaus region for which this
kind of information is available (see Joecies
Accounts) are oviparous, an obvious trend in
Neotropica snake assemblages because most
colubrids, that predominate in these assem-
blages, are oviparous (see dso Fitch 1970
1982).
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TABLE 1. Species of snakes found (this study) or expected to occur (based on the literature cited
herein and persond observations and/or communications for other Amazonian regons) in each mi-
crohabitat in the forests of the M anaus regon (see definitions of microhabitat categoriesin M aerids
and M ethods). Fossoriad species were found within or on the ledf litter (see M aterids and M eth-
ods). Abbreviations are: a= active, d = by day, n = a night, nf = not found in the M anaus regon, r
= resting (includes probably asleep individuas), u = time of theday and/or activity unknown. An
asterisk indicates that the species was under alog or arock, inside the soil, or in aburrow (i.e., it
was not exposed).

Species Within or on leaf On vegetation In wa-
litter ter
ADD AN RD RN U AD AN R,D R,N A,D AN

Anomaepididae

Typhlophis squamosus - - nf* - X - - nf - -
Leptotyphlopidae

Leptotyphlops diaplocius X - - - - nf - - - - -
Typhlopidae

Typhlops reticulatus - - - - X - - - - - -
Aniliidee

Anilius scytale X X - - - . - X
Boidae

Boa constrictor X X - - - nf nf x X - -
Corallus caninus nff - - - - -
Coralus hortulanus - X - - - -
Epicrates cenchria X

Eunectes murinus X - - - - .- L X X
Colubridae

Apostolepis sp. X - - - - - - o .
Atr actus alphonsehogei - - - - nf - - - - -
Atractus latifrons
Atractus major
Atractus poeppigi - - - - X - - - - -
Atractus schach
Atr actus snethlageae
Atr actus tor quatus
Atractus trilineatus - - - - nfr - - - - - .
Chironius fuscus
Chironius multiventris
Chironius scurrulus
Cldiacldia - X - - - . - X
Dendrophidion dendrophis X - - - - D ¢ .
Dipsas indica S - X - - - .
Dipsas pavonina - X - - - - X - X -

X X X
1
1
1
1

X X X X X
X X X X X
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

X X X
1
1
1
1
xX X
1
X X X
X
>
=
1
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Drepanoides anomalus - X - - - - nf - - - -

Drymoluber dichrous x - - nf - - - - X .-

Erythr olampr us aesculapii X - - - - - - - - - -

Helicops angulatus nf - - - - - - - - X X

Hédicops hagmanni - - - - - - - X X

Imantodes cenchoa - - - - - X

Leptodeira annulata - X - - - - x nf

Leptophis ahaetulla X X

Liophis breviceps X

Liophis reginae X - - - - - - -

Liophis typhlus X

Mastigodryas boddaerti X

Oxybelis aeneus - - - - - nf - -

Oxybdlis fulgidus X - - - - X - -

Oxyr hopus formosus - x nf* - - T - -

Oxyrhopus aff. meanogenys - X X

Philodryas viridissimus nf - - - - X - - - - -

Pseudoboa coronata X

Pseudoboa neuwiedi X

Pseudoboa sp. A X - - - - - - -

Pseustes poecilonotus X

Pseustes sulphureus X

Rhinobothryum lentiginosum - x - - - - - - - - -

Sphlophis cervinus - - - - nfr - nf - X - -

Soilotes pullatus X

Taeniophallus brevirostris X

Taeniophallus nicagus X - - - - - - - - - -

Tantilla melanocephala X

Tripanurgos compr essus - X - - - - X X X - -

Umbrivaga pygmaea X

Xenodon rhabdocephalus X - - - - - - - - - -

Xenopholis scalaris X

Xenoxybdlis ar genteus nf - - - - X - - X - -
Elapidae

Micrurus averyi X X - - - - - - -

Micrurus collaris - - - - X* - - - - - -

Micrurus hemprichii X

Micrurus lemniscatus nf

Micrurus spixii X - - - - - - - - - -

Micrurus surinamensis X X - - - - - - - X X
Viperidae

Bothrops atr ox X x x X - X X X X X -

Lachesis muta X X x* - - - - - - - -
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TABLE 2. Numbers of ecologca (ES) and taxonomic species (TS) found in this study, or expected
to befound in each microhabitat (see references in the Species Accounts) in the forests of the

M anaus region, based on the data shown in Table 1 (see definitions of ecologica and taxonomic spe-
ciesin M aterids and M ethods). Percentages are in parenthesis. Restinginclude probably sleeping
individuas (see M aterids and M ethods).

Activity/time Leaf litter Vegetation Water ES TS

This study
Active by day 40 (75.5) 8(15.1) 5(9.4) 53 43
Activeat night 25 (55.5) 13 (28.8) 7 (15.5) 45 32
Resting by day 2(18.2) 9(81.8) 0(0.0) 11 10
Resting a night 1(4.8) 20 (95.2) 0(0.0) 21 20

All studies
Active by day 46 (68.7) 14 (20.9) 7(10.4) 67 47
Activeat night 28 (51.8) 17 (31.5) 9(16.7) 54 33
Resting by day 6 (35.3) 11 (64.7) 0(0.0) 17 14

Resting a night 3 (12.0) 22 (88.0) 0(0.0) 25 23
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TABLE 3. A summary of prey types and foragng mode (Fm), and for the snakes found in the for-

ests of the M anaus regon, including literature and unpublished data (see Species Accounts). Datain
parenthesis are considered secondary . Datafollowed by aquestion mark are presumed (i.e., not ob-

served). Abbreviations: ac = active; sw = sit-and-wait. Seetext for foraging modes marked with an

asterisk.
Species Prey type Fm
Anomdepididae
Typhlophis squamosus insects ac?
Leptotyphlopidae
Leptotyphlops diaplocius insects ac
Typhlopidae
Typhlops reticulatus insects ac?
Aniliidee
Anilius scytale snakes, fish, amphisbaenians, caecilians ac
Boidae
Boa constrictor mammals, lizards, (birds) ac, sw
Corallus caninus mammals, (lizards) sw
Corallus hortulanus mammals, lizards, frogs, birds ac, (sw)
Epicrates cenchria mammds, birds, bird eggs, frogs ac
Eunectes murinus birds, mammals, fish, frogs, reptiles ac, (sw)
Colubridae
Atr actus alphonsehogel earthworms ac?
Atractus latifrons earthworms ac
Atractus major earthworms ac
Atr actus poeppigi earthworms ac?
Atractus schach earthworms ac?
Atr actus snethlageae earthworms ac
Atractus tor quatus earthworms ac
Chironius fuscus frogs, sdlamanders, (lizards) ac
Chironius multiventris frogs, lizards ac
Chironius scurrulus frogs, (lizards) ac
Cldia cldia snakes ac
Dendrophidion dendrophis frogs ac*
Dipsas indica mollusks ac
Dipsas pavonina mollusks ac
Drepanoides anomalus squamate egos ac
Drymoluber dichrous lizards, lizard eggs, frogs, snakes ac
Erythr olampr us aesculapii snakes, lizards, fish ac
Helicops angulatus fish, tadpoles, frogs, lizards ac, (sw)
Helicops hagmanni fish sw
Imantodes cenchoa lizards, frogs ac
Leptodeira annulata frogs, lizards, (anuran eggs), (tadpoles) ac
Leptophis ahaetulla lizards, frogs ac
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Liophis breviceps earthworms, frogs, centipedes, fish ac
Liophis reginae frogs, (lizards), (tadpoles) ac
Liophis typhlus frogs ac
Mastigodryas boddaerti mammals, birds, lizards, frogs, (reptile egos) ac
Oxybelis aeneus lizards, frogs, (birds) sw
Oxybdlis fulgidus birds, lizards sw, (&)
Oxyr hopus for mosus lizards ac
Oxyrhopus aff. melanogenys lizards, (mammals) ac
Philodryas viridissimus frogs, lizards, mammas ac
Pseudoboa coronata lizards, mammds, (birds) ac
Pseudoboa neuwiedii lizards ac
Pseudoboa sp. A snakes ac?
Pseustes poecilonotus birds, bird eggs, lizards, mammas ac
Pseustes sulphureus birds, mammals ac
Rhinobothryum lentiginosum lizards ac
Sphlophis cervinus lizards ac
Soilotes pullatus frogs, lizards, mammas, birds, bird eggs ac
Taeniophallus brevirostris lizards ac
Taeniophallus nicagus frogs ac
Tantilla melanocephala centipedes, insects ac
Tripanur gos compr essus lizards ac
Xenodon rhabdocephalus frogs, tadpoles ac?
Xenopholis scalaris frogs ac
Xenoxybdlis ar genteus frogs, lizards ac*
Elapidae
Micrurus averyi lizards, snakes ac
Micrurus hemprichii ony chophorans, snakes, lizards ac
Micrurus lemniscatus snakes, lizards, amphisbaenians, fish, caecilians ac
Micrurus spixii snakes, lizards, amphisbaenians ac
Micrurus surinamensis fish, (lizards) ac
Viperidae
Bothr ops atr ox centipedes, frogs, lizards, snakes, mammas  sw, (&)

Lachesis muta mammals SwW
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Reseryvi e
¢ Ducke

Figure 1. Landsat image of M anaus, showingthe location of Reserva Floresta Adolpho Ducke, a
primary forest areawhere most of the data presented here were gathered. IBB indicates the
location of the Igargpé Barro Branco. The black areas below arethe rivers Negro and Amazo-
nas. Notethat M anaus is encircling the reserve, which will become a100 km? urban park in
the near future. Each side of ReservaDuckeis 10 km long. Courtesy of INPA.
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Figure 2. Views of theterrafirmeforest understory in the plateau area (A) and in the stream valley
(B) a ReservaDucke, M anaus, Amazonas, Brazil.
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Figure 3. A trall through thefloodable areain the stream valey (Igarapé Barro Branco) at Reserva
Ducke, M anaus, Amazonas, Brazil. Note buriti palms (Mauritia flexuosa) and dense herba
ceous cover on the ground.
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Figure 4. Theterrafirmeforest a Rio Pitinga, Presidente Figueiredo, Amazonas, Brazil, with aline
of pitfal traps with drift fence.
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Figure 5. "lgapd" forest & the margn of Lago Jaradd, Rio Cuieiras, M anaus (A), and "varzed' re-
gonin the Rio Solimbes near Careiro, Amazonas, Brazil (B), showing "varzed' forests be-
hind the floating meadows.
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Figure 6. Variation of monthly rainfall, mean temperature, and mean air humidity from mid-1990

through mid-1994 in the M anaus regon, Amazonas, Brazil. Note the marked dry seasons.
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Figure 8. Variation in the proportion of species found throughout the year with juvenilesin the
populations, considering the whole assemblage of forest snakes of the M anaus regon, Ama-
zonas, Brazil.
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