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Fig. 4. Comparison of mean
values for amphibian
diversity at each habitat
type (i.e., each sampling
distance from the road
edge). Bars with similar
letter did not differ (P H
0.05) after pairwise tests
comparing the absolute
difference between
observed values and
permuted values. Error
bars represent one
standard error.

Further examination of the plot dataset shows that eight species were documented only within the forest edge
habitat, four species were unique to the intermediate habitat, and 13 species were unique to the interior forest
habitat (Appendix 2). Thirteen species were recorded in all three habitats; however, over half (n = 7)
demonstrated increased abundance from the edge to the interior forest habitat, four showed no trend, and two
declined in abundance. Using pairwise tests for species with sample sizes greater than 50, the abundances of
Pristimantis kichwarum, Metallic Robber Frog (P. lanthanites), and P. aff. martiae were significantly greater in
interior forest habitat than in edge habitat (P = 0.0012, P = 0.0405, and P = 0.0027, respectively). The difference
in abundance for P. aff. martiae between edge habitat and intermediate habitat was also significant (P =0.0081),
and approached significance for the Metallic Robber Frog (P = 0.0877). Pristimantis variabilis demonstrated the
opposite relationship, as its abundance was significantly greater in edge habitat than in interior habitat (P =
0.0042).

The slopes in rank-abundance curves for amphibians in all three habitat types mostly resemble a log series
model, with few highly abundant species and many rare species (i.e., species having n < 3 individuals; Fig. 5).
However, intermediate and interior forest habitats harbored a range of abundant species, suggesting greater
evenness, whereas only one highly prolific species persisted at the forest edge habitat (P. variabilis). Rank-
abundance curves for reptiles at the edge and interior forest are also distributed according to a log series model,
and the most abundant species in both habitats was the same (Slender Anole [Anolis fuscoauratus]; Fig. 5).
Intermediate habitat showed a rank-abundance curve that suggests greater species evenness, but this is based
on only four species recorded at this sampling distance and relatively few records, making interpretation
difficult.

Drift Fences

Drift fence captures accounted for 84 records (13% of total records) consisting of 14 amphibian species from
four families and 10 reptile species from six families. More amphibians were captured (n = 54) than reptiles (n =
30). We experienced an overall capture rate of 0.42 animals per drift fence/day. In contrast to VES plot samples,
there were more individuals and species of herpetofauna captured at drift fences within the forest edge
(abundance = 58; richness = 18) than in interior forest habitat (abundance = 26; richness = 12); these differences
were not significant (P = 0.0880; P = 0.3186; respectively).
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Fig. 5. Rank-abundance curves for amphibians (A) and reptiles (B) at the edge (#), intermediate (m),
and interior forest ( A ) habitats. For each curve, relative abundance (ni/N) of species is plotted on a
logarithmic scale against the species rank, ordered from most (far left species on a given curve) to
least abundant (far right). Numbers and letters next to symbols represent species codes, which are
provided in Appendix 1.
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Habitat Structure and Climate

There were various differences found in habitat structure across the forest edge-interior gradient (Table 1).
Understory density and vine abundance decreased with increasing distance from the road; both variables were
significantly greater at the forest edge habitat than in intermediate and interior forest habitats (all comparisons:
P < 0.001; Table 1). Downed tree abundance and average temperature demonstrated a general decline with
distance from the road, although differences between habitats were not significant. Mature tree abundance and
relative humidity increased with distance from the road; mature tree abundance was significantly different
between habitats (edge vs. intermediate: P < 0.001; edge vs. interior: P < 0.001). Canopy cover was greater at
the intermediate habitat than at forest edge (P = 0.004). No trend in leaf litter depth was found relative to
distance from the road (edge vs. intermediate: P = 0.6639; edge vs. interior: P = 0.3570; intermediate vs. interior:
P=0.1719).

Various habitat and climatic features were correlated (Table 2). Vine abundance was most strongly correlated
with understory density, mature tree abundance, and distance from the road (P <0.001). Mature tree abundance
also had notable correlations with understory density and canopy cover. Correlations between distance from
the road and both understory density and mature tree abundance were also highly correlated.

Abundance and Diversity Models

Stepwise regressions suggest that vine abundance is the single most important predictor variable for amphibian
abundance, richness, and species diversity within the study area (Table 3). Models with the lowest AIC. score for
each of the dependent variables indicate a negative relationship with vine abundance. Models within two AAIC
of the best model for amphibian abundance also include downed tree abundance and relative humidity. For
amphibian richness and diversity, the model with the lowest AIC. score includes vine abundance and mature
tree abundance (Table 3). As vine abundance decreases and mature tree abundance increases, richness and
diversity are predicted to increase.

Table 1. Habitat and environmental variables measured at each plot along the forest edge-interior gradient adjacent to a
dirt road at San Jose de Payamino, Orellana, Ecuador. Values in a row with same letters did not differ (P > 0.05) after
pairwise tests comparing the absolute difference between observed values and permuted values. LLD = leaf litter depth;
USD = understory density; CC = canopy cover; VA = vine abundance; MT = mature tree abundance; DT = downed tree
abundance; RH = relative humidity; AT = ambient temperature.

Edge (10 m) Intermediate (50 m) Interior (100 m)

Habitat Variable Mean SD Mean SD Mean SD

LLD (cm) 22, 14 2.1, %05 25, 0.7
USD (pole contacts) 52,  +1.3 295 0.7 2.9s 1.1
CC (%) 87.1a 6.2 91.9s 4.4 89.7x 3.5
VA (low 0-4 high) 3.0, 0.8 2.0 0.8 2.0s 0.8
MT (> 12 cm) 24, 15 6.7z  +3.2 7.8 2.3
DT (> 20 cm) 1.6,  *1.0 1.1 *1.9 0.4  #1.0
RH (%) 90.4, +2.0 91.6p5 12.5 92.08 +2.6
AT (°C) 25.65 0.9 2544 1.0 252, #1.1
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Table 2. Pearson correlation coefficients among nine environmental variables measured within the secondary
rainforest bordering the primitive dirt road.

Distance from road
Leaf litter depth

Understory density
Canopy cover

Vine abundance

Mature tree abundance
Downed tree abundance
Relative humidity

Temperature

DR LLD usbD CcC VA MT DT RH AT
1.00

0.14 1.00

-0.61° -0.18 1.00

0.19 -0.23  -0.19 1.00

-0.44° -0.25 0.48 -0.13 1.00

0.65°¢ 0.08 -0.40° 0.36° -0.47° 1.00

-0.32*  -0.02 0.12 -0.31* 0.33* -0.59° 1.00

0.27° 0.21 -0.27¢ 0.04 -0.33" 0.24 -0.29° 1.00

-0.15 -0.14 0.08 -0.13 0.15 -0.05 0.18 -0.45° 1.00

For P-values from pairwise correlations: a = < 0.05; b =< 0.01; ¢ =< 0.001

Table 3. Best-supported habitat predictor model (using lowest AIC) for amphibian abundance, richness, and

Shannon-Weaver (SW) diversity.

Parameter 95% Confidence
Model Variables Estimate SE  ap) P-value Lower Upper
Abundance VA 0.2458 <0.0001
Intercept 8.3584 0.8385 <0.0001 6.6757 10.041
VA -1.4201 0.3322 <0.0001 -2.0868 -0.7534
Richness VA, MT 0.1829 0.0022
Intercept 3.7177 0.6552 <0.0001 2.4024 5.0331
VA -0.4204 0.1889 0.0305 -0.7997 -0.041
MT 0.0829 0.0522 0.1185 -0.0219 0.1878
SW Diversity VA, MT 0.2176 0.0019
Intercept 1.1234 0.2022 <0.0001 0.7174 1.5294
VA -0.1242 0.0583 0.0381 -0.2412 -0.0071
MT 0.0281 0.0161 0.0879 -0.0043 0.0604

VA = vine abundance; MT = mature tree abundance
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Discussion

Amphibians and reptiles within the forest bordering the dirt road at Payamino demonstrated an overall negative
response to the road-edge effect, as forest edge habitat harbored markedly fewer numbers of animals and
species than the interior forest habitat (i.e., 100 m). Assemblage composition of both groups shifted along the
forest edge-interior gradient, as evident by changes to hierarchical positions of species among sampling
distances. Distribution patterns of amphibians appear to have been influenced by substantial changes to the
habitat structure, which in some cases occurred as close as 50 m inside the forest edge. The differences in reptile
distribution were difficult to interpret due to low sample sizes.

Despite being a relatively small disturbance, the dirt road’s impact on the structure of the adjacent forest was
similar to that of a fragmented forest landscape. Changes found along the edge-interior forest gradient, such as
decreasing vine abundance and understory density and increasing mature tree abundance, are also
characteristic of Neotropical forest fragments; these changes correspond with substantial variations in local
amphibian and reptile distributions [35, 38]. Temperature has also been correlated with species incidence along
forest edge-interior gradients [28]. We did not detect a temperature difference, likely due to sampling only at
night, although a difference potentially exists during the day due to greater penetration of sunlight at the forest
edge [18]. Even so, a difference in climate was detected, as relative humidity increased with greater distance
from the road-edge. However, determining the degree at which certain habitat characteristics influence animal
distributions is difficult because of various combinations of synergistic interactions with other abiotic and biotic
factors.

Amphibian Distribution Patterns

Corroborating similar studies, species-specific responses to differences in habitat strongly influenced amphibian
abundance and diversity trends [28, 35, 39]. For example, both the highly disturbed forest-edge habitat and
moderately disturbed intermediate habitat were dominated in relative abundance by a disturbance specialist
(Pristimantis variabilis), particularly at the forest edge (Appendix 2). This same species was uncommon in the
interior forest habitat and was observed only in the few plots that showed clear signs of disturbance. Such
species are often indicative of forest disturbance levels, as their abundance along a forest gradient generally
reflects the degree of disturbance at any given point. A similar trend has been found with the numerically
dominant Cachabi Robber Frog (P. achatinus) at various sites in western Ecuador, where its abundance also
declined in habitats with decreasing levels of disturbance [27; Paul Hamilton, unpubl. data].

Contrarily, many rainforest amphibians have likely evolved life history traits that are specific to interior forest
conditions. Lower amphibian abundance, richness, and diversity at the forest edge is perhaps due to an inability
of many interior forest specialists to persist there, due to lack of necessary resources or proper environmental
conditions. In this study, 16 amphibian species were absent from the forest edge, seven of which were restricted
to the interior forest habitat. Species that were found at the forest edge that are otherwise generally associated
with interior forest habitat were often found in close proximity to, or directly on, old growth trees still standing
adjacent to the road (e.g., Brown-eyed Treefrog [Nyctimantis rugiceps); Osteocephalus deridens; Pristimantis
paululus). Whether or not mature trees at the forest edge remain healthy and persist over time could strongly
influence how permeable the forest nearest the road is to such species.

In some cases, greater or equal animal abundance and diversity at the forest edge compared to interior forest
are attributed in part to a source effect from the matrix in fragmented landscapes [40-43]. However, the little-
disturbed interior forest at Payamino still harbored more individuals and species of amphibians than the highly-
disturbed forest edge habitat, adding to the relatively few studies reporting negative effects on amphibian
abundance and diversity from forest clearing or edge effects in Neotropical forests [29, 35, 44-45]. The source
effect of matrix habitat is potentially reduced in situations where only a narrow linear disturbance bisects
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otherwise mostly continuous tropical rainforest, such as that at Payamino. The road in this study is comprised
of compact soil and lacks the vegetative substrate characteristic of open matrix conditions such as pastures,
which might reduce or preclude certain matrix specialists. Interestingly, species known to use the open dirt road
at Payamino, such as numerous hylid frogs that exploit water-filled roadside depressions as breeding sites,
mostly avoided overlap within the forest edge. Of at least eight hylid species known to make use of such habitat
in relatively high numbers at Payamino, only the Upper Amazon Treefrog (Dendropsophus bifurcus; n = 1), Basin
Treefrog (Hypsiboas lanciformis; n = 9), and Red-snouted Treefrog (Scinax ruber; n = 4) were recorded in edge
plots [Appendix 2; Ross Maynard, unpubl. data]. None of these species were recorded beyond the forest edge
habitat. A similar pattern has been reported from forest fragments in central Amazonia, where nearly 20% of
anurans were recorded exclusively in matrix habitat [46].

The increase in amphibian abundance along the forest edge-interior gradient was driven not only by greater
assemblage diversity at the interior forest habitat, but this is also where five of the overall six most abundant
species were most numerous. Although some studies have found either positive or neutral effects of edge on
amphibians, the results generally reflect a particular species or guild [28, 45]. Nevertheless, terrestrial-breeding
frogs in the genus Pristimantis played a large role in the patterns of distribution of amphibians reported herein
due to their prominence in the dataset. Pristimantis was by far the most abundant and species rich of all the
genera observed, with a majority of Pristimantis spp. demonstrating greater abundance with increasing distance
from the forest edge. Three Pristimantis spp. were completely absent from the forest edge habitat.

Other studies have also found a negative effect of forest clearing or edge effects on abundance and diversity of
Neotropical terrestrial-breeding frogs [29, 38, 45], perhaps because many species are highly sensitive to edge
changes in moisture (e.g., humidity in important microhabitats), microhabitat availability, and food availability.
Such associations are presumably specific to interior forest conditions for many species. However, teasing apart
which habitat components are most closely tied to patterns of abundance and diversity is difficult. McCracken
and Forstner [29] found no relationships between several habitat variables and high-canopy anuran abundance,
and Ernst and Rodel [47-48] found that habitat factors were not significant predictors of species incidence in
tropical frog assemblages in Africa and South America. When models suggest significant habitat associations
with patterns of animal distribution, they are generally drawn from broad-scale environmental measures rather
than specific measures of quality and quantity of important microhabitats [e.g., 28], which are unknown for
many tropical taxa. In our models, the suggested importance of vine abundance is noteworthy, as it is a
conspicuous element of disturbed secondary forest structure and likely serves as a proxy variable for other
habitat factors that are more difficult to measure. Both vine abundance and understory density, which we found
to be correlated, have had a negative impact on amphibians elsewhere in Neotropical forests [35, 38]. Rising
vine abundance in the Neotropics has known negative effects on tree diversity, recruitment, growth, and survival
[49], and its conspicuous structural influence at the forest edge presumably translates to differences in resource
availability from that of interior forest conditions. Such differences likely have a profound impact on amphibian
distribution patterns. For example, increased vine abundance at the forest edge could alter the quality and
quantity of perch and oviposition sites, change the acoustics of the habitat and thereby influence the ability of
frogs to effectively transmit or receive auditory signals, or alter inter-specific dynamics (i.e., predator-prey
relationships).

Regarding other habitat variables, the lack of difference in leaf litter depth among sampling distances was likely
due to the high abundance of large, multi-lobed leaves shed from the many Cecropia at the forest edge, which
formed a leaf litter layer comparable in depth to that of interior forest. Instead of depth, perhaps a difference is
more likely to be found in leaf litter quality and composition. Since the large Cecropia leaves become gnarled
and concave in shape after abscission, the leaf litter within the forest edge habitat is less compact and likely
retains less moisture than leaf litter at the forest interior. Additionally, leaf litter at the forest edge is presumably
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lower in compositional diversity, which could alter micro-fauna and flora diversity. Such differences, should they
exist, could influence clutch success for terrestrial-breeding herpetofauna as well as the availability of essential
microhabitats such as refuges during particularly hot temperatures or dry spells. Future studies could address
these issues by measuring dried leaf litter mass in addition to leaf litter depth.

Reptile Distribution Patterns

The greater reptile abundance at the interior forest than at the forest edge habitat was somewhat unexpected,
as tropical reptile species that thrive in open or disturbed habitat generally persist in greater abundances than
forest interior species [50]. Also, light gaps are particularly important for heliothermic lizards [51], which are
usually characteristic of disturbed areas of forest, such as that at the edge. Interestingly, reptile trapping with
drift fences was more successful at the forest edge than at the interior forest and recorded species otherwise
not detected by VES samples (Appendix 2). The conflicting results from the two survey methods underscores the
importance of using multiple survey methods for reptiles, of surveying by both day and night, and of the difficulty
of acquiring adequate samples of Neotropical reptile assemblages to properly assess their distribution patterns.

Lastly, even though the overall species accumulation curve for the herpetofauna suggests a nearly complete
survey of the species in the study area, this is certainly not the case, as numerous amphibian and reptile species
either known from outside the immediate study area or not yet recorded at Payamino but known from nearby
sites, are still likely to be present [22, 39; Ross Maynard & Paul Hamilton, unpubl. data]. Even survey efforts
spanning nearly 30 years have yet to completely sample the entire amphibian and reptile assemblage at a site
close to Payamino, as additional species continue to be recorded there [22; Ross Maynard, Paul Hamilton, and
Greg Vigle, unpubl. datal.

Future Research

We suggest several avenues for future research: 1) with road creation increasing in the Amazon Basin [12]
coupled with the paucity of information on road impacts on biota in the region, projects examining roads
differing in width, position (e.g., roads on gradients vs. upland vs. lowland), traffic intensity, and road type (dirt
vs. gravel vs. pavement) are all necessary; 2) research needs to encompass extended timeframes to better survey
the diverse biotic assemblages that characterize the region; 3) careful observations are needed for many taxa to
determine their natural history. Such information is necessary to quantify vital habitat features for particular
species or animal groups that are potentially altered by anthropogenic disturbances; and 4) additional distances
from the edge as well as a road plot should be sampled to gain a clearer perspective of changes occurring
throughout the ecotone.

Implications for conservation

Our results suggest that edge effects from a small, primitive road within lowland Amazon rainforest negatively
influence herpetofauna abundance and diversity, and alter assemblage composition—a novel finding among
published studies. The road-edge effect presumably acts as a partial barrier to dispersal, or at least creates a
distributional gap for some species, particularly for amphibians. Previous studies suggesting a road-barrier effect
have primarily used roads that have regular vehicle traffic and/or steep road verges [52-54], and generally
attribute their results to synergistic effects of road traffic with other road impacts, including edge effects [55].
Moreover, many aspects of roads that are known or suspected to influence herpetofauna such as road salt [56],
vehicle-related pollutants [57-58], road-traffic noise [59], and vehicle mortality [58, 60] are not confounding
factors in our results since vehicle traffic is absent. Despite the road having a relatively moderate impact on the
landscape, the edge effects have apparently been strong enough to influence amphibian and reptile distributions
by maintaining a defined gap in the canopy, thereby exacerbating differences in forest structure and climate
along the forest edge-interior gradient. Although unpaved roads are generally preferable to paved roads due to
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their comparably reduced ecological impacts [11], we highlight the profound effects on herpetofauna
distributions that stem from even a relatively obscure unpaved road. Therefore, minimizing small or unnecessary
disturbances at Payamino (e.g., construction of an undrivable road) will help mitigate negative impacts on local
animal distributions.

Furthermore, these data show that biodiversity can differ in responses to a road. Such findings are likely not
limited to amphibians and reptiles, and monitoring efforts should extend to other forms of biodiversity to better
inform local management decisions. Involving local communities through citizen science initiatives [e.g., 61] and
research collaborations can help greatly to achieve these goals and encourage indigenous peoples to initiate
programs of community-based management [e.g., 62]. Ultimately, maintaining the natural integrity of biotic
communities as much as possible should be a priority, as native flora and fauna are closely tied to the livelihoods
of indigenous peoples throughout Amazonia, including the Kichwa.
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Appendix 1. Image of the dirt road bisecting the secondary forest growth.
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Appendix 2. List of species observed in the study area at Payamino. Subscripts after species names represent
species’ codes. Abundance values for each habitat type are as follows: W(X,Y,Z); where W = total abundance; X
= VES observations; Y = pitfall captures; Z = funnel trap captures. Only one value is reported for the
intermediate habitat, as only VES samples were obtained at that distance from the road. The conservation
status by the IUCN is represented by the following categories: NE = not evaluated; LC = least concern; DD =
data deficient. If available, vernacular names provided in parenthesis were sourced from the Encyclopedia of
Life (eol.org).

Habitat

Scientific Name Edge Intermediate Interior | Total | IUCN
#

ANURA
Aromobatidae
Allobates femoralis (complex), — — 7 (1,6,0) 7 LC
(Brilliant-thighed Poison Frog)
Bufonidae
Rhaebo ecuadorensis, 1(0,1,0) — — 1 NE
Rhinella dapsilis 3 1(0,1,0) — — 1 LC
(Bom Jardin Toad)
Rhinella margaritifera 4 8(5,3,0) 8 10 (10,0,0) 26 LC
(Mitred Toad)
Rhinella marina s 20(1,13,6) — 1(0,1,0) 21 LC
(Cane Toad)
Centrolenidae
Cochranella resplendens ¢ — — 1(1,0,0) 1 LC
(Respendent Cochran Frog)
Hyalinobatrachium munozorum- — — 1(1,0,0) 1 NE
Hyalinobatrachium sp. n. g — 1 — 1 NE
Teratohyla midas o — — 2(2,0,0) 2 LC
(Santa Cecilia Cochran Frog
Craugastoridae
Hypodactylus nigrovittatus 10 1(0,0,1) 6 2(2,0,0) 9 LC
Oreobates quixensis 11 10 (4,5,1) — 1(1,0,0) 11 LC
(Common Big-headed Frog)
Pristimantis acuminatus 1, 3(3,0,0) 1 2(2,0,0) 6 LC
(Canelos Robber Frog)
Pristimantis altamazonicus 13 9(9,0,0) 16 17 (17,0,0) 42 LC
(Amazon Robber Frog)
Pristimantis conspicillatus 14 — 7 7 (7,0,0) 14 LC
(Chirping Robber Frog)
Pristimantis croceoinguinis 1s — 25 29 (28,1,0) 54 LC
(Santa Cecilia Robber Frog)
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Pristimantis delius 16 1(1,0,0) 1 1(1,0,0) 3 DD
Pristimantis diadematus 17 — 2 1(1,0,0) 3 LC
Pristimantis kichwarum 1g 7 (7,0,0) 28 50 (50,0,0) 85 LC
Pristimantis lanthanites 19 12 (12,0,0) 15 32(32,0,0) 59 LC
(Metallic Robber Frog)

Pristimantis librarius 2o 13 (13,0,0) — 3(1,0,0) 16 DD
Pristimantis aff. martiae 21 3(2,1,0) 26 29 (29,0,0) 58 NE
Pristimantis matidiktyo 2, 1(1,0,0) — 1(1,0,0) 2 NE
Pristimantis paululus 3 1(1,0,0) — — 1 LC
Pristimantis variabilis 14 47 (47,0,0) 33 10 (10,0,0) 90 LC
Dendrobatidae

Ameerega bilinguis »s — — 2(2,0,0) 2 LC
(Ecuadorian Poison Frog)

Hylidae

Dendropsophus bifurcus 26 1(1,0,0) — — 1 LC
(Upper Amazon Treefrog)

Hypsiboas geographicus »7 — 1 2(2,0,0) 3 LC
(Map Treefrog)

Hypsiboas lanciformis s 9(9,0,0) — — 9 LC
(Basin Treefrog)

Hypsiboas punctatus »s — 1 — 1 LC
(Polka-dot Treefrog)

Nyctimantis rugiceps 3o 1(1,0,0) — — 1 LC
(Brown-eyed Treefrog)

Osteocephalus deridens 3, 1(1,0,0) 1 1(1,0,0) 3 LC
Osteocephalus mutabor 3; — 1 1(1,0,0) 2 LC
Osteocephalus planiceps 33 8(8,0,0) 1 2(2,0,0) 11 LC
Phyllomedusa tarsius 34 — — 1(1,0,0) 1 LC
(Brown-bellied Leaf Frog)

Phyllomedusa vaillantii s — 2 — 2 LC
(White-lined Leaf Frog)

Scinax garbei 36 — — 1(1,0,0) 1 LC
(Eirunepe Snouted Treefrog)

Scinax ruber 37 4 (4,0,0) — - 4 LC
(Red-snouted Treefrog)

Leptodactylidae

Adenomera andreae 33 1(1,0,0) 1 2(0,2,0) 4 LC
(Lowland Tropical Bullfrog)

Edalorhina perezi 3q — 1 1(0,1,0) 2 LC
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(Perez's Snouted Frog)

Engystomops petersi s

4(2,0,2)

9(53,1)

18

LC

(Peter's Dwarf Frog)

Leptodactylus lineatus s

2(2,0,0)

4(1,2,1)

LC

(Gold-striped Frog)

Leptodactylus mystaceus 4,

1(0,0,1)

LC

(Amazonian White-lipped Frog)

CAUDATA

Plethodontidae

Bolitoglossa cf. peruviana (complex)as

2(2,0,0)

4(4,0,0)

LC

(Peru Mushroomtongue Salamander)

SERPENTES

Boidae

Boa constrictor

1(1,0,0)

NE

(Boa Constrictor)

Corallus hortulanus g

1(1,0,0)

NE

(Amazon Tree Boa)

Dipsadidae

Atractus collaris ¢

1(0,1,0)

NE

(Collared Ground Snake)

Atractus major p

1(0,1,0)

1(1,0,0)

LC

(Brown Ground Snake)

Dipsas catesbyi ¢

3(3,0,0)

LC

(Catesby's Snail-eater)

Dipsas indica ¢

1(1,0,0)

1(1,0,0)

NE

(Neotropical Snail-eater)

Drepanoides anomalus

2(2,0,0)

NE

(Black-collared Snake)

Imantodes cenchoa y

1(1,0,0)

NE

(Blunthead Tree Snake)

Imantodes lentiferus |

1(1,0,0)

NE

(Amazon Basin Tree Snake)

Liophis reginae ,

1(0,0,1)

NE

(Royal Ground Snake)

Oxyrhopus melanogenys

2(1,0,1)

1(1,0,0)

LC

(Tschudi's False Coral Snake)

Oxyrhopus petolarius |

1(1,0,0)

NE

(Calico Snake)

Typhlopidae

Amerotyphlops reticulatus u

1(0,1,0)

LC
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(Reticulate Worm Snake)

SAURIA

Dactyloidae

Anolis fuscoauratus 5(5,0,0) 3 7 (7,0,0) 15 NE
(Slender Anole)

Anolis trachyderma o — 2 4 (3,1,0) 6 NE

(Roughskin Anole)
Gymnophthalmidae
Cercosaura cf. argula » 2(0,2,0) — 2(0,2,0) 4 LC

(Elegant-eyed Lizard)
Leposoma parietale 7 (1,6,0) — 5(2,3,0) 12 LC

Hoplocercidae
Enyalioides laticeps r 1(1,0,0) — 1(1,0,0) 2 NE

(Guichenot's Dwarf Iguana)
Sphaerodactylidae

Pseudogonatodes guianensis s 1(0,1,0) — 1(1,0,0) 2 NE
Teiidae
Kentropyx pelviceps t 9(0,7,2) — 1(0,1,0) 10 NE

(Forest Whiptail)
Tropiduridae
Plica umbra y 1(1,0,0) — — 1 NE

(Harlequin Racerunner)
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Appendix 3. Species accumulation curves plotting species by number of individuals observed during plot
surveys for (A) forest edge habitat (plot center point at 10 m perpendicular distance from forest edge); (B)
intermediate habitat (center point at 50 m); (C) interior forest habitat (center point at 100 m); and (D) all VES
records combined across habitats.
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Appendix 4. Species accumulation curve for drift fence captures, plotting species by number of individuals
recorded.
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