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Abstract

Anolis laevis Cope 1876, a poorly known South American anole characterized by an unusual rudimentary rostral appendage,
had not been observed since its original description 150 years ago. Here, we report the rediscovery of A. laevis within
approximately 50 to 100 km of its type locality in eastern Peru, including two adult males and, for the first time, adult
females. Morphological analyses confirm pronounced sexual dimorphism, with females lacking the proboscis. This trait
parallels the condition seen in other species of Anolis with a proboscis and may represent evolutionary convergence of the
appendage in different lineages. We provide a detailed redescription of 4. laevis, highlighting diagnostic morphological
traits that distinguish it from other proboscid and morphologically similar South American Anolis species. Unusual traits
of A. laevis include large head scales including few loreal rows, a distinct dorsal crest, presence of a dewlap in both
sexes, and sexually dimorphic dewlap coloration. Our findings contribute to clarifying the taxonomy and morphological
variation of poorly known anoles.
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Resumen

Anolis laevis Cope 1876, un anolis sudamericano poco conocido y caracterizado por un inusual apéndice rostral
rudimentario, no habia sido observado desde su descripcion original hace 150 afios. Aqui, reportamos el redescubrimiento
de 4. laevis a unos 50—100 km de su localidad tipo en el este de Pert, incluyendo dos machos adultos y, por primera
vez, hembras adultas. Los analisis morfoloégicos confirman un dimorfismo sexual pronunciado, ya que las hembras
carecen de proboscide. Este rasgo es paralelo al observado en otras especies de Anolis con proboscide y que puede
representar una convergencia evolutiva del apéndice en diferentes linajes. Proporcionamos una redescripcion detallada de
A. laevis, destacando los rasgos morfologicos diagnosticos que la distinguen de otras especies de Anolis sudamericanas
con proboscides y morfologicamente similares. Los rasgos inusuales de 4. laevis incluyen grandes escamas en la cabeza,
pocas filas loreales, una cresta dorsal distintiva, la presencia de un pliegue gular en ambos sexos y dimorfismo sexual
en la coloracion del pliegue gular. Nuestros hallazgos contribuyen a aclarar la taxonomia y la variaciéon morfologica de
anolis poco conocidos.

Palabras clave: Anolis laevis, clado Dactyloa, hembras, Peru, proboscide, redescubrimiento
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Introduction

Anolis (anoles) is one of the most species-rich vertebrate genera, with over 400 described species distributed across
the Neotropics, from the southeastern United States to northern Paraguay and throughout the Caribbean (Poe et al.
2017; Uetz et al. 2025). Despite decades of taxonomic effort, the systematics of South American Anolis remains
incomplete, with several species known only from their original descriptions and few or a single specimen.

Anolis laevis Cope, 1876 is an example of this phenomenon of poorly known anoles. This species was first
documented in northeastern Peru with a single specimen and has not been reported in 150 years. The holotype
and only known specimen (ANSP 11368) exhibit unusual anoline traits including large smooth headscales, short
limbs and tail, a dewlap in females as well as males, and a tiny rostral appendage—a scaly extension projecting
anteriorly from the snout. This unique snout structure is present, and exceeded, in only two other anole species:
Anolis phyllorhinus Myers and Carvalho 1945 and Anolis proboscis Peters and Orcés 1956. Although these three
species appear similar at first glance, they are not closely related, and recent phylogenetic analyses suggest that their
proboscises evolved independently (Poe et al. 2017).

All three proboscid Anolis species were originally described from a limited amount of material, with no females
included in the descriptions (4. laevis, n = 1; A. phyllorhinus, n=2; A. proboscis, n = 6). For decades, no specimens
of these species were observed in the wild. However, recent fieldwork has led to the rediscovery of A. phyllorhinus
and A4. proboscis. Rodrigues et al. (2002) described the first females of A. phyllorhinus. Almendariz & Vogt (2007)
documented a living male A. proboscis in northwestern Ecuador, followed by the report of additional specimens by
Yénez-Muioz et al. (2010) and a full redescription and phylogenetic placement by Poe et al. (2012). The scarcity
of these species in museum collections is likely due to their crypsis and/or remote distributions: A. phyllorhinus has
been found at remote sites in the Amazon lowlands and 4. proboscis is limited to the Andean foothills near Mindo,
Ecuador. Anolis laevis was collected along a mountain trail, well-used in the 1800s to travel from the Andes to the
Amazon but superseded in the 20" century by the modern Tarapoto to Yurimaguas road (see Williams 1979).

The phylogenetic position of Anolis laevis remains uncertain; however, recent molecular phylogenetic studies
suggest that the species is part of the nasofrontalis series and a potential close relationship with members of the
heterodermus clade, reflecting morphological and evolutionary affinities with other Andean anoles (Poe et al. 2017;
Prates et al. 2020).

In this report, we present the rediscovery of Anolis laevis, based on a new series of specimens collected in
northeastern Peru. The collection includes two adult males and, for the first time, adult females. Our data confirm
the presence of pronounced sexual dimorphism, with females lacking the proboscis entirely. This dimorphism is
similar to that reported in 4. proboscis (Poe et al. 2012; Yéanez-Muioz et al. 2010).

Here we provide a redescription of Anolis laevis based on the new material, compare these new specimens to
the holotype, and present morphological data and color photographs of live specimens that clarify the diagnosis of
the species.

Methods

All voucher specimens of Anolis laevis described in this paper were deposited in the Centro de Ornitologia y
Biodiversidad (CORBIDI). Other specimens examined are listed in Appendix 1.

Morphological data

We followed terminology for external characters by Kohler (2014), Poe (2004), and Williams et al. (1995).
Morphological measurements were taken with digital callipers to the nearest 0.1 mm; regenerated or broken tails
were not measured. Scale counts were made on the left side if applicable. Sex was determined by the presence of
everted hemipenes and enlarged postcloacals in males (absent in females). Color patterns are based on spreadsheets
of Steven Poe (unpublished) and Fernando Ayala-Varela (unpublished), and descriptions of new species of Anolis
(e.g., Ayala-Varela et al. 2021).
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Conservation assessment

Conservation status was assessed using the IUCN criteria (IUCN 2019). For estimate the extent of occurrence, we
used the geospatial conservation assessment tool GeoCAT, an open source (http:// geocat.kew.org/), browser-based
tool used for performs rapid geospatial analysis to ease the process of Red Listing taxa (Bachman et al. 2011).

Results
Anolis laevis Cope, 1876

Proposed standard English name: Swordsman anole
Proposed standard Spanish name: Anolis espadachin

Synonyms

Scytomycterus laevis—Cope, 1876: 165

Dactyloa laevis—Nicholson et al., 2012; Nicholson et al., 2018.

Anolis laevis—Boulenger, 1885: 56; Burt & Burt, 1933: 17; Barbour, 1934; 154; Williams, 1965: 6—13; Peters and Donoso-
Barros, 1970: 57; Malnate, 1971: 358; Williams, 1979; Yéanez-Mufioz et al. 2010; Castaneda & De Queiroz 2013; Poe et al.
2017; Prates et al. 2020; Ineich et al. 2022.

Holotype.—ANSP 11368 (Figs 1), adult male, Pert, Departamento San Martin, between Moyobamba and Balsapuerto
on the river Huallaga in eastern Peru, collected by Prof. James Orton.

New specimens.—Peri: San Martin department: Mariscal Céceres province: Huicungo district: CORBIDI
711-712, adult females, collected at Laguna Negra (6.89147°S, 77.38841°W; 1788 m) on 5 February 2008 by Pablo
Venegas; CORBIDI 20282, adult male, collected at Posic (6.44954°S, 77.23110°W; 1926 m) on 8 December 2018
by Luis Garcia-Ayachi; CORBIDI 20299, adult male, collected at Nuevo Chirimoto (6.56835°S, 77.25710°W; 1990
m) on 10 December 2018 by Luis Garcia-Ayachi.

Diagnosis. Anolis laevis is a small gray and lichenous anole. We first compare this species to the other anole
species that have been recorded to possess a “proboscis” in males, 4. phyllorhinus and A. proboscis. Individuals of
A. laevis are easily distinguished from these species by the few scales between the second canthals, 3—6 (8—10 in 4.
phyllorhinus and A. proboscis), the low number of loreal rows 2—3 (4—7 in A. phyllorhinus and 4=5 in 4. proboscis),
a very rudimentary proboscis (proboscis extends noticeably farther anteriorly in A. phyllorhinus, A. proboscis [trait
only in males]) and a body with a middorsal crest formed by a discontinuous series of triangular scales that is absent
on the tail (crest completely absent in A. phyllorhinus, present on dorsum and tail in 4. proboscis) (Fig.1).

Anolis laevis is distinguished from other species in the aequatorialis series, latifrons series, punctatus series,
and the Draconura clade that are distributed across the continent (Castafieda & De Queiroz 2013; Poe et al. 2017,
Prates et al. 2020) by its relatively smaller tail and body size, and the presence of a middorsal crest on the body and
tail.

Next, we compare Anolis laevis to nearby species of Anolis in Ecuador and Peru that display large smooth
headscales and short limbs and tail (heterodermus series clade). Anolis laevis may be differentiated from 4. quimbaya
and A. vanzolinii by its smaller body size (SVL to 104 mm in A. vanzolinii, 87 mm in A. quimbaya, 64 mm in 4.
laevis) and homogeneous lateral scutellation (heterogeneous in 4. quimbaya and A. vanzolinii). Anolis laevis is
similar to 4. orcesi in size and homogeneous lateral scutellation but may be differentiated from A. orcesi by its small
rostral appendage present in males (absent in 4. orcesi), color pinkish-white in males and black in females (4. orcesi
male: yellow with greenish blue at base, female: orange), color of throat cream yellowish (gray in A. orcesi), and
12—14 loreals (6—S8 in A. orcesi, Table 1).
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FIGURE 1. Species of Anolis with proboscis. Anolis laevis adult male (CORBIDI 20282, A); A. phyllorhinus adult male
(INPAH 39769, B); 4. proboscis adult male (QCAZ 8063, C). Photographs by P.J. Venegas (A), Moraes et al. (2019), (B), and
L.A. Coloma (C). Scale bar unavailable.
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FIGURE 2. Dewlaps of males and females of four species from Ecuador and Peru belonging to the nasofrontalis series clade:
Anolis laevis adult male (CORBIDI 20282, A) and adult female (CORBIDI 711, B); 4. peruensis adult male (MSB 72521,
C) and adult female (MSB 72533, D); A. williamsmittermeierorum adult male from Peru (MZUNAP 02.000181, E) and adult
female (from the type locality but not collected, F); 4. williamsmittermeierorum adult male from Ecuador (QCAZ 14314, G)
and adult female (QCAZ 14313, H); and 4. lososi adult male (QCAZ 10173, 1) and adult female (QCAZ 10175, J). Additionally,
dewlaps of Anolis orcesi (heterodermus series clade) are shown: adult male (QCAZ 9795, K) and adult female (QCAZ 4642,
L). Photographs by P.J. Venegas (A), M. Masache (B), S. Poe (C, D, E, F), M.J. Quiroz (G, H), S. Ron (I), F. Ayala (J, K), and
O. Torres-Carvajal (L).
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Geographically proximal Anolis species that share the head scales and body proportions and homogeneous
lateral scutellation of A. laevis are A. lososi, A. peruensis and A. williamsmittermeierorum (nasofrontalis series
clade). Anolis laevis differs from these species in its differently colored male and female dewlaps (4. /laevis male:
pinkish-white skin with a pale blue border and pinkish-white scales, female: black skin with white scales; 4. lososi
male: white or cream, female: yellow with round black blotches and pale orange scales; A. peruensis male: solid
yellow, female: black; and A. williamsmittermeierorum male: pale tan and distally peach-orange, female: white
with border yellow and black blotches) and internal throat coloration (4. /aevis: cream yellowish; A. lososi and A.
williamsmittermeierorum: black with edges of mouth bright yellow-orange; 4. peruensis: gray). Additionally, A. laevis
differs from A. peruensis in its number of loreal scales (12—14 in A. laevis; 17-21 in A. peruensis); in the presence
of enlarged middorsal crest (present in A. laevis; absent in A. lososi, A. peruensis, and A. williamsmittermeierorum);
and in the female dewlap ratio (0.3 in 4. laevis; 0.4 in 4. lososi). Table 1 and Figure 2 summarize characteristics for
these species.

TABLE 1. Comparison of species similar to Anolis laevis. Mean and range are shown for measurements and counts.

Character A. laevis A. lososi A. orcesi A. peruensis  A. williamsmittermeierorum
Ear height/head 0.1 0.1 0.1 0.1 0.1
length
No. scales across 4.8 (3-6) 5.1 (4-6) 3.8 (3-5) 4.3 (4-5) 5.3 (5-6, one juvenile with 3)
snout between
second canthals
No. loreals 13.3 (12-14) 9.9 (5-15) 7.3 (6-8) 18.7 (17-21) 15.1 (10-21)
Length of dewlap/ 0.3 (0.3-0.4) 0.5 (0.4-0.5) 0.3 0.3 0.4 (0.3-0.4)
SVL males
Length of dewlap/ 0.3 0.4 0.3 (0.2-0.3) 0.3 0.3
SVL females
Enlarged present absent present absent absent
middorsal crest
scales
Color of male pinkish white ~ white or cream  dull yellow with  yellow, white  pale tan and distally peach-
dewlap skin with pale blue bluish at base, rows orange, white rows
edge, pinkish white rows
white rows

Color of female black solid, yellow and yellow-orange, black solid, white with border yellow,
dewlap skin white rows black blotches white rows white rows black blotches
Color of throat cream yellowish black, edges of black gray black, edges of mouth yellow-

mouth yellow- orange

orange
Color of iris brown or almond brown  reddish brown reddish brown
reddish brown or orange brown

Definition (for some traits, data for holotype ANSP 11368 is listed in parentheses ). SVL 57.4—64.4 mm
(60.0 mm); SVL maximum in males 59 mm (60 mm); SVL maximum in females 64 mm; tail length 69.9—81.5 mm
(79.0 mm); head length 16.4—17.6 mm (17.0 mm); head width 7.6—8.5 mm (9.0 mm); head height 6.9—7.4 mm;
snout length 7.9-9.7 mm,; interorbital length 2.3—2.8 mm; interparietal length 2.0-2.6 mm; length of scales lateral
to interparietal 1.3—2.5 mm; ear height 0.9—1.2 mm; humerus length 7.8—9.0 mm; ulna length 5.4—6.3 mm; hand
length 6.0—7.0 mm; femur length 9.4—11.5 mm; tibia length 8.0—9.7 mm (7.0 mm); foot length 11.3—12.9 mm; 4%
toe length 7.1-8.4 mm; 4" toe width 1.1-1.5 mm; dewlap length 15.1-20.2 mm; dewlap height 4.5-9.6 mm; and
appendage rostral length 1.4—1.5 mm.

Head scales in supraocular disc and frontal region smooth; 3—6 (4) scales between second canthals; 3—4 scales
bordering the rostral posteriorly; circumnasal in contact or separated by one scale from rostral; supraorbital semicircles
in contact; supraocular disc with 1-3 enlarged scales; supraocular edge inconsistently bordered by smaller scales; a
slightly enlarged superciliary followed by small scales; 2—3 (2) loreal rows; 12—14 loreal scales; rostral with smooth
dorsal edge; frontal region of head with a slight depression; rostral overlapping mental; interparietal larger than ear
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opening, in contact or separated by one scale (in contact), in contact with semicircles; ear oval with scaly protrusion;
preoccipital scale absent; suboculars in contact (in contact) with supralabials; 7-9 supralabials to center of eye; four
postmentals; 3—4 enlarged sublabials in contact with infralabials; mental partially divided; mental even or extending
farther posteriorly than rostral; mental posterior edge straight or concave.

High nuchal crest formed by discontinuous series of narrow triangular scales; high middorsal crest formed by
discontinuous series of triangular scales (crest barely visible due to poor condition); body dorsal scales smooth;
7-9 middorsal scales in a longitudinal segment representing 5% of SVL; flank scales smooth, homogeneous in
size; ventral scales larger than dorsals, smooth, subimbricate, with round posterior edge, arranged in diagonal or
transverse rows; 6—7 midventral scales in a longitudinal segment representing 5% of SVL; axillary pocket absent.

Toepads overlapping second phalanx in all toes; 18—19 lamellae under phalanges II and 111 of fourth toe (lamellae
count according to Williams et al. [1995]); supradigitals smooth; tail crest absent, only serrate; tail vertically or
laterally compressed, with a single row of middorsal scales; enlarged postcloacal scales in males, scales absent or
slightly enlarged in females; hindlimbs short, not reaching axillaec when adpressed against body.

Nuchal and dorsal folds absent; dewlap extending posteriorly to forelimbs in females, beyond forelimbs in
males, with longitudinal rows of one scale each, separated by naked skin.

Summary of morphological characters and sexual variation in Anolis laevis is presented in Table 2.

TABLE 2. Sumary of lepidosis, ratios, measurements (mm), coloration and sexual variation in Anolis laevis; range and
sample size (in parentheses) followed by mean and standard deviation are given.

Character Males Females Anolis laevis
Scales between second canthals 5-6(2)5.5+0.7 3-5(2)4+1.4 3-6(4)4.8+1.3
Postrostrals 4(2)4+0 34(2)3.5+0.7 3-4(4)3.8+0.5
Scales between supraorbital 02)0+0 0(2)0+0 04)0+0
semicircles

Loreal rows 2-3(2)2.5+0.7 2(2)2+0 2-3(4)2.3+0.5
Scales between interparietal and 12)1+0 0(2)0+0 0-1(4)0.5+0.6
semicircles

Supralabials to below center of eye 7-92)8+14 7-8(2)7.5+0.7 7-9(4)7.8+1.0
Postmentals 4(12)4+0 4(2)4+0 44)4+0
Lamellae under phalanges II-11I of 18-19(2) 18.5+£0.7 18(2) 18+0 18-19(4) 18.3£0.5
fourth toe

Middorsals in 5% SVL 89(2)85+0.7 7-9(2)8+1.4 7-9(4)83+1.0
Midventrals in 5% SVL 7(12)7+0 6(2)6+0 6-7(4)6.5+0.6
Head length/SVL 03(2)03+0 03(2)03+0 03(4)03+0
Head width/SVL 0.1(2)0.1+0 0.1(2)0.1+0 0.1(4)0.1+0
Head height/SVL 0.1(2)0.1+0 0.1(2)0.1+0 0.1(4)0.1+0
Snout length/SVL 02(2)02+0 0.1(2)0.1+0 0.1-0.2(4) 0.2+ 0
Interorbital length/SVL 0.1(2)0.1+£0 0.04-0.1(2)0.1+0 0.04-0.1(4)0.1+0
Interparietal length/SVL 0.03-0.04 (2) 0.04 £ 0 0.04(2)0.04+0 0.03-0.04 (4) 0.04 =0
Ear height/SVL 0.02(2)0.02+0 0.02(2)0.02+0 0.02 (4)0.02+0
Humerus length/SVL 02(2)02+0 0.1(2)0.1+£0 0.1-0.2(4)02+0
Ulna length/SVL 0.1(2)0.1+0 0.1(2)0.1+0 0.1(4)0.1+0
Hand length/SVL 0.1(2)0.1+0 0.1(2)0.1+0 0.1(4)0.1+0
Femur length/SVL 02(2)02+0 02(2)02+0 02(4)02+0
Tibia length/SVL 0.1(2)0.1£0 0.1-0.2(2) 0.2+ 0 0.1-0.2(4)0.1+0
Foot length/SVL 02(2)02+0 02(2)02+0 02(4)02+0
4th toe length/SVL 0.1(2)0.1£0 0.1(2)0.1+0 0.1(4)0.1£0
4th toe width/SVL 0.02 (2)0.02+0 0.02(2)0.02+0 0.02 (4)0.02+0
Tail length/SVL 1.2-13(2) 1.3+0.1 1.3(1) 1.3 1.2-13(3)1.3+0
Snout-vent length 57.4-58.7(2)58.1£0.9 58.5-64.4(2)61.5+42 57.4-644(4)59.8+3.2
Maximum SVL 59 64 64

Dewlap color

Pinkish white skin with
pale blue edge, pinkish
white scales

Black skin, white scales
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FIGURE 3. Color in life of Anolis laevis. Dewlap of adult male (CORBIDI 20282, A), lateral head of adult male (CORBIDI
20282, B), lateral body of adult male (CORBIDI 20282, C), ventral body of adult male (CORBIDI 20282, D), lateral head
of adult male stressed (CORBIDI 20299, E), lateral body of adult male stressed (CORBIDI 20299, F), mouth of adult male
(CORBIDI 20299, G), dewlap of adult female (CORBIDI 711, H), lateral body of adult female (CORBIDI 711, I), ventral body
of adult female (CORBIDI 711, J), lateral head of adult female stressed (CORBIDI 711, K), lateral body of adult female stressed
(CORBIDI 711, L). Photographs by P.J. Venegas.

Color in life

Adult male CORBIDI 20282 (Fig. 3A, B, C, D undisturbed specimen): dorsum of head, body, limbs and tail whitish
gray and lichenous; dorsum of body with three faint broad, tan-gray transverse bands extending onto the flanks;
dorsum of limbs with light and black green transverse bands; dorsum of the fingers with greenish black transverse
bands; dorsum of tail with tan-gray transverse bands; crest tan-green; flanks of head and neck with a greenish black
irregular line extending posteriorly from loreal region, through ocular region, above tympanum to level of shoulder;
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flanks of the body with black thin spots surrounded by light green scales; flanks of the body with a greenish black
blotch over the shoulder; ventral aspect of head white; ventral aspect of body cream with diagonal brown spots;
ventral aspect of limbs and tail cream with faint brown spots; iris brown; throat lining tan-yellow; tongue pink; edge
of mouth including jaw hinges tan-yellow; dewlap skin pinkish white with a border faint light blue; scales of dewlap
pinkish white; appendage rostral white.

When stressed, adult male CORBIDI 20299 (Fig. 3E, F, G) turned dorsal background of head, body, limbs and
tail brown. Throat lining tan-yellow; tongue pink; edge of mouth including jaw hinges tan-yellow.

FIGURE 4. Color in preservative of Anolis laevis. Dorsal (A), lateral (B), and ventral (C) head of adult male (SVL = 58.7 mm,
CORBIDI 20282); dorsal (D) and ventral (E) body of adult male (CORBIDI 20282); hemipenis of adult male (CORBIDI 20282,
F); dorsal crest of adult male (SVL = 57.4 mm, CORBIDI 20299, G); dorsal (H), lateral (I), and ventral (J) body of adult female
(SVL = 64.4 mm, CORBIDI 711); dewlap of adult female (CORBIDI 711, K); and cloaca of adult female (CORBIDI 711, L).
Photographs by L. Garcia (A, B,C, D, E, F, G) and M. Masache (H, 1, J, K, L). Scale bar = 5 mm (A, B, C, F, G, L) and scale
bar=10 mm (D, E, H, 1, J, K).
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Adult female CORBIDI 711 (Fig. 3H, 1, J, slightly disturbed specimen): dorsum of head, body, limbs and tail
whitish brown and lichenous; dorsum of body with three faint broad, dark brown transverse bands extending onto
the flanks; dorsum of limbs, fingers, and tail with dark brown transverse bands; crest blackish brown; flanks of head
brown and greenish cream with a black irregular line extending posteriorly from loreal region, through ocular region
to level of ear, and a white blotch extending posteriorly from subocular region to ear; flanks of the body with black
spots onto the dark brown transverse bands; ventral aspect of head white with brown reticulations; ventral aspect of
body white mottled with brown, and with transversal dark brown spots forming faint thin bands; ventral aspect of
limbs, and tail white with brown spots; iris brown; dewlap skin black; scales of dewlap white.

When stressed, adult female CORBIDI 711 (Fig. 3K, L) turned dorsal background of head, body, limbs and tail
tan-brown; flanks of head pale green with a greenish yellow blotch extending posteriorly from subocular region to
ear; iris reddish brown.

Color in preservative

Adult male CORBIDI 20282 (Fig. 4A, B, C, D, E, F): dorsum of head, body, limbs and tail brown; dorsum of
limbs, fingers and tail dark brown transverse bands; flanks of head and neck with a black irregular line extending
posteriorly from loreal region, through ocular region, above tympanum to level of shoulder; flanks of the body
brown with black thin spots, and a black blotch over de shoulder; ventral aspect of head white; ventral aspect of
body white and brown with dark brown spots; ventral aspect of limbs white; ventral aspect of tail white in the
proximal region and brown in the distal region; dewlap skin white; scales of dewlap white; appendage rostral white
ventrally and brown dorsally.
Adult male CORBIDI 20299 (Fig. 4G): dorsal crest dark brown.

FIGURE 5. Distribution of Anolis laevis (blue squares), holotype area (purple oval), A. peruensis (red pentagon) and A.

williamsmittermeierorum (green triangle) in Peru.
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FIGURE 6. General landscape of the habitat of Anolis laevis in the area of Laguna Negra in February 2008. Photograph by
P.J. Venegas.

Adult female CORBIDI 711 (Fig. 4H, I, J K, L): dorsum of head, body, limbs and tail light brown; dorsum of
limbs with faint dark brown transverse bands; dorsum of fingers and tail with dark brown transverse bands; crest
blackish brown; flanks of head brown and cream with a dark brown irregular line extending posteriorly from loreal
region, through ocular region to level of ear; flanks of the body brown with black spots; ventral aspect of head
white with brown spots; ventral aspect of body white mottled with brown; ventral aspect of limbs white with brown
spots; ventral aspect of tail white in the proximal region and brown in the distal region; dewlap skin black; scales
of dewlap white.

Distribution and natural history. With our work, Anolis laevis is now known from four localities along Amazon
slopes of the northern portion of the eastern Andean slope of northeastern Peru, at elevations between 1700 to
1990 m a.s.l. (Fig. 5). The four localities are located in the San Martin department at the basins of the Mayo and
Huayabamba rivers, both tributaries of the Huallaga River. According to Olson ef al. (2001), all of these localities
lie in the Peruvian Yungas ecoregion. The new locality closest to the type locality (Moyobamba-Balsapuerto) is
between 54 and 101 km away. The four specimens reported here were collected sleeping on leaves between 1.5 and
2 m above ground in the understory vegetation at very humid montane forest (Fig. 6) according to the vegetation
formations of Duellman & Pramuk (1999).

Conservation status. Anolis leavis is an arboreal species only known from four localities and a narrow altitudinal
range (1700 to 1990 m a.s.l.) at the Huallaga River basin in the San Martin department. The montane forest below
2500 m a.s.l. are strongly fragmented in the San Martin and adjacent Amazonas department and to the date the
deforestation continues due to the migratory agriculture and colonization, even in protected areas. Therefore, we
suggest that 4. leavis should be considered as Endangered following the criteria B1b(iii)c(i) (IUCN 2019), due to
its current known extent of occurrence being 1920 km? (less than 5000 km?) with a continuous decline of habitat
quality and an extreme fluctuation in extent of occurrence produced by agricultural activities.
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FIGURE 7. Holotype of Anolis laevis ANSP 11368 (SVL = 60.0 mm). Head in dorsal (A), lateral (B), and ventral (C) views.
Body in dorsal (D), and ventral (E) views. Tail in ventral (F) view. Photographs by N. Gilmore. Scale bar = 5 mm (A, B, C, F)
and scale bar = 10 mm (D, E).

Discussion

All morphological characters and coloration patterns for Anolis laevis mentioned by Boulenger (1885), Cope
(1875), and Williams (1979) in the description of Anolis laevis fit with the variation observed in our newly collected
specimens. However, it is important to note that Williams’ (1979) coding for the number of mediodorsal rows
in the tail differs from that observed in this review. Williams cites “tail with two rows middorsals”, whereas our
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examination of the holotype shows it to possess a single row of scales on the tail, which agrees with the variation
reported by us for that character in the new specimens.

The condition of cresting on the body or tail in Anolis laevis is not mentioned by Boulenger (1885) or Cope
(1875), but it is mentioned by Ernest Williams, who reports the absence of a mediodorsal crest on the tail (Williams
1979). Our review of the holotype, which is in very poor condition, indicates a mediodorsal crest on the body but
not on the tail, a trait shared with the new specimens. The mediodorsal crest on the body is flattened by preservation,
a condition that has been observed in species such as A. orcesi, which may have led to a misinterpretation of this
character in the holotype by previous authors (Boulenger 1885; Cope 1876; Williams 1979) (Fig. 7).

Anolis laevis has a history of unstable and often inaccurate taxonomic placement. Boulenger (1885) included
this species in Anolis and listed it “between” A. tigrinus Peters 1863 and A. punctatus Daudin 1802 without clear
justification. Barbour (1934) went further and erroneously synonymized A. laevis with A. transversalis Duméril
& Duméril 1851 alongside A. tigrinus, a decision not supported by morphological evidence and later shown to be
incorrect (Williams 1979). Williams (1965) tentatively included 4. laevis to the broadly defined punctatus group.
Each of these assignments lacked a robust comparative framework, reflecting the limited diagnostic data available
at those times (Williams 1979). Subsequently, the presence of a rostral appendage in 4. laevis, A. proboscis, and A.
phyllorhinus led Williams (1979) to group them within the /aevis species group, despite their disjunct geographic
distributions—a decision seemingly driven more by a shared morphological novelty than by a comprehensive
phylogenetic consideration. Subsequent morphological analyses, however, have consistently aligned 4. laevis with
the heterodermus group (Castafieda et al. 2014; Castaneda & De Queiroz 2013; Nicholson et al. 2012; Poe 2004;
Poe et al. 2012). Comparisons involving A. phyllorhinus have increasingly called into question its affinity with A.
proboscis (Yanez-Mufioz et al. 2010), instead suggesting a closer relationship with other members of Williams’
punctatus group (Rodrigues ef al. 2002; Yanez-Mufioz et al. 2010). Williams (1979) noted morphological similarity
of A. laevis with A. heterodermus Duméri 1851, further blurring any presumed unity among the proboscis-bearing
taxa (Ineich et al. 2022).

The continuing lack of genetic data for Anolis laevis limits our understanding of the phylogenetic placement of
this species, but recent integrative studies provide some insight: 4. /aevis has been found to nest securely within the
heterodermus clade (Poe et al. 2017). Prates et al. (2015), combining molecular and morphological data, robustly
recovered 4. phyllorhinus as the sister species of 4. punctatus, with which it shares both range and key traits. Notably,
this placement suggests a separate origin for the rostral appendage in this lineage. Poe ef al. (2017) demonstrated
that each of the three proboscis-bearing anoles belongs to a distinct evolutionary lineage, providing compelling
evidence that the proboscis—once assumed to be a rare shared innovation—has instead evolved independently at
least three times within Anolis, producing a remarkable case of convergent evolution in one of the best-studied lizard
groups (Ineich et al. 2022). Finally, Poe et al. (2017) found Anolis nasofrontalis Amaral, 1933 and A. pseudotigrinus
Amaral, 1933 to be closely related to Anolis laevis, a species not included in the Prates et al. (2020) analyses due to
lack of genetic data. Consequently, we tentatively hypothesize that 4. laevis may belong to the nasofrontalis group
of Prates et al. (2020) due to the close relationship of A. laevis with these species in Poe et al. (2017).

Although there remains a possibility that the newly collected Anolis laevis samples represent a cryptic species—
especially given that no specimens were collected from the type locality—we consider this unlikely. The small nasal
appendage, together with the middorsal crest, key morphological characteristics of the species, are traits shared
exclusively with the type material of A. laevis.
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Appendix 1

Additional specimens examined
ANSP = Academy of Natural Sciences, Philadelphia, United States; CORBIDI = Centro de Ornitologia y
Biodiversidad, Lima, Peru; MSB = Museum of Southwestern Biology, University of New Mexico, Albuquerque,
United States; MZUNAP = Museo de Zoologia de la Facultad de Ciencias Biologicas, Universidad Nacional de la
Amazonia Peruana, Iquitos, Peru.

Type material (1 specimen)
Anolis laevis (1). PERU San Martin Department: Between Moyobamba and Balsapuerto on the river Huallaga,
holotype, ANSP 11368.

Other specimens

Anolis peruensis (3 specimens). PERU Amazonas Department: 2.4 km west of Esperanza, 05.72588° S, 77.90548°
W, 1857 m, MSB 72532 (holotype), MSB 72533 [The numbers listed in the original type description were not
collected and are incorrect: MSB 72521, 72522], MZUNAP 2.00018S8.
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