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The blind snake Anomalepis colombia was described based on a single specimen, and since the collection of this specimen
by Kjell von Sneidern in January 1946, there are no records of other specimens in scientific collections. This species is
known only from the type locality in La Selva, Pueblo Rico, Caldas, Colombia. In this study A. colombia is redescribed
based on external morphology and a detailed osteological description of the skull, prepared by high-resolution x-ray
computed tomography.

A cobra cega Anomalepis colombia foi descrita com base em um único espécime e desde que este espécime foi coletado
por Kjell von Sneidern em janeiro de 1946, não há registros de outros espécimes em coleções cientı́ficas. Esta espécie é
conhecida apenas da localidade tipo em La Selva, Pueblo Rico, Caldas, Colombia. Neste estudo, A. colombia é redescrita
com base em morfologia externa e uma detalhada descrição osteológica do crânio, baseada em tomografia
computadorizada de raios X de alta resolução (HRXCT).

A
NOMALEPIS is a group of small, poorly known,
Neotropical blind snakes (Kofron, 1988) of the family
Anomalepididae, distributed in the southern Central

America and northwestern South America (Honduras, Costa
Rica, Panama, Colombia, Ecuador, and Peru; Kofron, 1988;
McDiarmid et al., 1999; Wallach et al., 2014). The genus
Anomalepis is currently composed of four species: A.
aspinosus, A. colombia, A. flavapices, and A. mexicanus.

Anomalepis colombia was originally described by the
American herpetologist Hymen Marx in 1953, based on a
single specimen. The arrangement of cephalic scales is not
useful as a diagnostic character for the species of Anomalepis
because there is no variation in such scales. This led Marx
(1953) to diagnose the then-known species of Anomalepis
(Anomalepis flavapices had not yet been described) based on
the number of scale rows around the body and the number of
scales in the midline from the rostral to the terminal scale of
the tail. Kofron (1988) revised the genus Anomalepis and
noted that the four species are characterized by the same
arrangement of head scales. He also explained that the
number of dorsal scales and the number of scale rows around
the body are the only characteristics by which the species can
be diagnosed from each other.

In this study, Anomalepis colombia is redescribed based on
external morphology and a detailed osteological description
of the skull of the holotype based on high-resolution x-ray
computed tomography.

MATERIALS AND METHODS

The study of external morphology was conducted under a
stereomicroscope. The terminology used for the head
squamation and scale counts follows Kofron (1988), and
measurements follow Dixon and Kofron (1984). Measure-
ments were taken with digital calipers and are presented as
percents of total length (TL), except for subunits of the head,
which are presented as percents of head length (HL). The
photographs were obtained using a digital Nikon D5100
camera. For drawing preparation, a Wacom Intuos Draw
CTL490DW digital tablet was used with the desktop digital
stereomicroscope COSMOS LCD. Institutional abbreviations
follow Sabaj (2016).

The head of the holotype was studied by high-resolution x-
ray computed tomography (HRXCT), being scanned at the
high-resolution x-ray CT facility at the University of Texas at
Austin using a Xradia microXCT Scanner. The dataset was
rendered in three dimensions using the software CTvox 3.2
(Bruker microCT, Inc., Billerica, MA) for Windows. The
terminology used for bones follows Haas (1968) and Rieppel
et al. (2009). The locality of the specimen was plotted using
Google Earth Pro version 7.3.2.5495 (64 bit), and the map
was built with ArcMap (ArcGis) version 10.4.1 for desktop,
under the cartographic system WGS1984.

RESULTS

Anomalepis colombia Marx, 1953
Figures 1–6

Holotype.—FMNH 54986, total length 176.9 mm, La Selva,
Pueblo Rico, 1700 m asl, Caldas, Colombia, Kjell von
Sneidern, January 1946.

Diagnosis.—Anomalepis colombia is distinguished from its
congeners by having 31/29/27 scales in rows around body,
and 387 scales on dorsal middle row (vs. 26/24/22 and 283
scales in A. aspinosus; 26/26/24 and 304–308 in A. flavapices;
and 25–26/22–24/21–23 and 277–312 A. mexicanus).

Redescription.—Total length 176.9 mm, head length 4.3 mm
(2.4% TL), snout–vent length 174 mm (98.4% TL), tail length
2.9 mm (1.6% TL), head width 3.1 mm (72.1% HL), and head
height 1.9 mm (44.2% HL). Body covered with cycloid scales.
Snout rounded, rostral scale short, longer than wide,
contacting nasals anterolaterally, and prefrontals posteriorly.
Pair of pentagonal prefrontal scales with acute angle
posteriorly, bordered anteriorly by rostral, laterally by large
divided nasal, and posteriorly by single frontal. Single
polygonal frontal scale bordered anteriorly by prefrontals,
laterally by two small scales on each side, and posteriorly by
first scale on dorsal middle row. Divided nasal scale bordered
anteriorly by rostral, dorsally by prefrontal, ventrally by first
supralabial, and posteriorly by two scales lying between
prefrontal and second supralabial. Eye spot not visible.
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Fig. 1. Map of northwestern South
America showing type locality of
Anomalepis colombia (red dot).

Fig. 2. Holotype of Anomalepis co-
lombia, FMNH 54986, 176.9 mm TL,
La Selva, Pueblo Rico, 1700 m asl,
Caldas, Colombia. Scale bar ¼ 5 mm.
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Mental scale extremely reduced, divided, contacting first
infralabials. Supralabial 4, infralabial 3 on left side and 2 on
right side. Scales around body 31/29/27. Dorsal scales 387,
354 ventrals, and 11 subcaudal scales.

Coloration in alcohol.—Dorsal and ventral body coloration
pale cream. Scales close to opening of cloaca and subcaudal
scales lighter than rest of body.

Description of the skull.—High-resolution x-ray computed
tomography of skull bones in Figures 4, 5, and 6. Main body
of premaxilla on ventral surface of snout. Maxilla-premaxilla
contact widely separated. Lateral maxillary foramina absent.
Maxilla alveolar row oriented transversely. Nasal fused.
Prefrontal separated from nasal. Prefrontal moveably articu-
lated to frontal. Postorbital element present. Posterior orbital
margin incomplete. Frontals gradually tapering anteriorly.
Frontal paired. Frontal-parietal contact (dorsal aspect) mostly
straight and transverse, median notch in frontals slight at
most. Parietal fused. Posterior border of parietal with median
projection over supraoccipital. Supratemporal absent. Pos-
teromedial flange of septomaxilla short, not contacting
frontal. Septomaxilla with lateral flange contributing to

posterior border of external naris. Fenestra for duct of

Jacobson’s organ posteroventrally positioned. Palatine not

in contact with vomer, maxilla, or pterygoid. Ectopterygoid

present. Supraoccipital present and paired participating in

internal sidewall of neurocranium. External surface (dorso-

posterior) of supraoccipital without transverse ridge. Supra-

occipital-prootic contact narrow, less than half

supraoccipital-parietal contact. Splenial not present as dis-

crete element. Coronoid and angular separated by preartic-

ular portion of compound bone. Retroarticular process long,

longer than articular facet. Teeth present in maxilla and

dentary, but lacking in premaxilla, palatine, and pterygoid.

Fig. 3. Dorsal, lateral, and ventral views of the head of Anomalepis
colombia, FMNH 54986, holotype. Scale bar¼ 1 mm.

Fig. 4. Three-dimensional reconstruction of the skull of Anomalepis
colombia, FMNH 54986, holotype, based on HRXCT data. (A) Dorsal
view. (B) Lateral view. (C) Ventral view. (D) Anterior view. (E) Posterior
view. Scale bar ¼ 1 mm. Anatomical abbreviations: a, angular; cb,
compound bone; co, coronoid; d, dentary; ec, ectopterygoid; en,
external naris; f, frontal; fo, foramen; m, maxilla; n, nasal; oc, occipital
condyle; otc, otooccipital (fused exoccipitalþopisthotic); p, parietal; pa,
palatine; pbs, parabasisphenoid; pe, postorbital element; pf, prefrontal;
pg, pterygoid; pm, premaxilla; pr, prootic; q, quadrate; rp, retroarticular
process; sm, septomaxilla; so, supraoccipital; v, vomer.
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Distribution.—Known only from the type locality in the

trans-Andean locality of La Selva, Pueblo Rico, Caldas,

Colombia, at approximately 1700 m asl (Fig. 1).

DISCUSSION

The results presented in this study have added important

anatomical data to the original description of Anomalepis

colombia made by Hymen Marx in 1953, mainly with
osteology data from the skull of the holotype. As observed

in representatives of other species of Anomalepis, the

arrangement of scales of the head cannot be used as a

diagnostic character because the four species of Anomalepis
share the same arrangement of head scales, as already

mentioned in the original description of Marx (1953) and

later by Kofron (1988). Species of Anomalepis are diagnosed

by the number of scales in rows around the body and

number of scales on the dorsal middle row. Because of the
impossibility of examining specimens of Anomalepis flava-
pices during this study, the data in the diagnosis presented
here are based on the original description by Peters (1957).

Anomalepis colombia presents an anomalous arrangement
of supralabials and infralabials, with a large third supralabial
(wider on the right side) and two infralabials on the right side
and three infralabials on the left side. A close examination
revealed damage to the head of the holotype, which was
subsequently proven through the HRXCT. The skull is
partially destroyed (Figs. 4, 6), with many bone fragments
present inside the skull. Even so, it was possible to detail and
illustrate most of the skull bones of the holotype, for
example: the undivided parietal, the possession of prootic,
the otooccipital (fused exoccipital þ opisthotic), the supra-
occipital divided, the absence of supratemporal, the splenial

Fig. 5. Three-dimensional reconstruction of the lower jaw of Anom-
alepis colombia, FMNH 54986, holotype, based on HRXCT data. (A)
Lateral view. (B) Medial view. (C) Dorsal view. (D) Ventral view. (E)
Anterior view. (F) Posterior view. Scale bar ¼ 1 mm. Anatomical
abbreviations: a, angular; arf, articular fossa; cb, compound bone; cbp,
compound bone prearticular component; cbs, compound bone
surangular component; co, coronoid; ctf, chorda tympani foramen; d,
dentary; Mc, Meckel’s canal; mf, mental foramen; rp, retroarticular
process.

Fig. 6. Three-dimensional reconstruction of the skull of Anomalepis
colombia, FMNH 54986, holotype, based on HRXCT data. (A)
Transversal view with lower jaw digitally removed. (B) Frontal view.
(C) Sagittal view. Scale bar ¼ 1 mm. Anatomical abbreviations: a,
angular; cb, compound bone; co, coronoid; d, dentary; ec, ectopter-
ygoid; f, frontal; fv, fenestra vomeronasalis; m, maxilla; n, nasal; otc,
otooccipital (fused exoccipital þ opisthotic); p, parietal; pa, palatine;
pbs, parabasisphenoid; pe, postorbital element; pf, prefrontal; pg,
pterygoid; pm, premaxilla; q, quadrate; rp, retroarticular process; sm,
septomaxilla; so, supraoccipital; v, vomer.
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not present as a discrete element, and the supraoccipital
participating in the internal sidewall of the neurocranium.

The HRXCT has been increasingly shown to represent an
indispensable technique in research with systematics and
taxonomy of vertebrates. The present study corroborates this
since A. colombia was originally described based on a single
specimen, and more than 60 years after its description, it was
possible to analyze and describe the osteology of the skull of
the holotype without damaging it (after being scanned, it
was found that the skull of the holotype is partially
destroyed, but it is not possible to make any speculation
regarding circumstances that led to this).

Anomalepis colombia was described based on a single
specimen, and since this specimen was collected by Kjell
von Sneidern in January 1946, there are no records of
additional specimens in scientific collections. The redescrip-
tion of A. colombia adds substantial morphological and
osteological data to the original description and comple-
ments the investigation of other researchers that in recent
years have contributed to the systematic and taxonomic
knowledge of squamate reptiles with the use of high-
resolution x-ray computed tomography (e.g., Rieppel et al.,
2009; Gauthier et al., 2012; Santos and Reis, 2018).
Nonetheless, a collecting effort should be directed to fossorial
blindsnakes in the La Selva region of Colombia, in an
attempt to gather additional specimens of A. colombia which
will provide ecological and conservation information.

MATERIAL EXAMINED

Anomalepis aspinosus: CM 90254, 28 km N of Santa Cruz,
Cajamarca, Peru.

Anomalepis colombia: FMNH 54986, holotype, La Selva,
Pueblo Rico, Caldas, Colombia.

Anomalepis mexicanus: AMNH R 103749, nr northeast edge La
Chorrera, Panama; AMNH R 119069, Rı́o Changuinolar nr
Quebrada El Guapo, Bocas del Toro, Panama; MZUSP-S 7201,
28 km N of Santa Cruz, Cajamarca, Peru.
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