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Abstract

I report the first encounter in Central America of an individual of Caecilia guntheri Dunn, 1942 (Gymnophiona,
Caeciliidae). The individual was observed and collected in a primary evergreen submontane forest in Cerro Pirre,
Darien Province, Republic of Panama. It was identified mainly by the low counts of secondary and primary folds. The
encounter of this individual of C. guntheri highlights the disjunct populations and apparently the results of dispersion
of this species from South to Central America by biotic exchange as result of the closure of the Isthmus of Panama.
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Introduction

The genus Caecilia Linnaeus, 1758 was described from
South America specimens and contains the largest num-
ber of caecilian species in the New World (Wilkinson
and Nussbaum 2006; Wilkinson et al. 2011). Only four
species of Caecilia are currently known from Central
America, and their ancestors are thought to have reached
that region after the Pliocene closure of the Isthmus of
Panama (Savage and Wake 2001). Three species, C. isth-
mica Cope, 1877, C. leucocephala Taylor, 1968, and C.
nigricans Boulenger, 1902, are known to occur in Darien
Province, Panama, and have ranges extending into the
Choc¢ region of northwestern South America, whereas
the fourth species, C. volcani Taylor, 1969, occurs in cen-
tral and northwestern Panama and in southeastern Costa

Rica (Kohler 2011; Kubicki and Arias 2017).

All fossorial caecilians are very difficult to find, and
many of them are known from only a few localities,
which leads to difficulties for improving the knowledge
about their basic biology and biogeography. Herein, I
report the occurrence of a specimen identified as Cae-
cilia guntheri Dunn, 1942 from Cerro Pirre (CP) in the
Serrania de Pirre (SP), Parque Nacional Darién (PND),
Panama, close to the border between Panama and Colom-
bia. Caecilia guntheri was previously known from the
Pacific slopes of the Andes in Ecuador and the western
slopes of the Western Cordillera and Eastern Cordil-
lera of the Colombian Andes within an altitudinal range
from 70 to 1800 m (Lynch 1999; Mueses-Cisneros and
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Moreno-Quintero 2012; Arteaga et al. 2013). This novel
record extends the known geographic range of C. gun-
theri to the northern end of the Choco biogeographic
province (Morrone 2006) in eastern Panama, Central
America. It seems the result of a dispersion event from
South to Central America.

Methods

I carried out fieldwork in CP during February and August
2014 to assess the ecological condition of mature forests
on this mountain. Six transects of 400 x 2 m were sam-
pled twice per day, once during the daytime and once
at night. The specimen was immediately collected it by
hand and kept alive for seven days until my return to the
laboratory of the Museo de Vertebrados de la Univer-
sidad de Panama (MVUP), University of Panama. The
specimen was collected under a permit provided by the
Ministerio de Ambiente de Panama (SE/AP-10-14).

In the laboratory, the specimen was photographed
using a Canon EOS Rebel T100 camera, euthanized by
freezing, fixed in 5% formalin solution, and preserved in
70% ethanol. It was deposited in the MV UP.

Laboratory observations were made with the naked
eye or aided by a Leica M80 stereoscopic microscope
mounted with a Leica DFC295 camera for detailed pho-
tographs. Identification of the species is based mainly
by counting the number of primary and secondary folds
and by using the keys and descriptions by Dunn (1942),
Taylor (1968), Lynch (1999), Savage and Wake (2001),
and Kohler (2011). The primary folds are identified as
the folds starting immediately after the two nuchal col-
lars, and the secondary folds are those folds following
the first secondary groove. Details to identify primary
and secondary folds are provided by Lynch (1999) and
Kéhler (2011).

The map (Fig. 1) was prepared using DIVA-GIS 7.5.0
(Hijmans et al. 2012) with country-level data of adminis-
trative areas and elevation (at 3” resolution) included for
Ecuador, Colombia, and Panama.

Results

Caecilia guntheri Dunn, 1942

New record. Panaméa — Darién * Pinogana District, El
Real, Pijibasal, Cerro Pirre; 07°59'47"N, 077°42'42"W,
620 m a.s.l.; 22.VIII.2014; Luis Carlos Elizondo-Lara
leg.; 1 adult, MVUP 2665.

The specimen was found crawling on the floor of
an evergreen submontane forest during a heavy rain at
dawn (1820 h).

Identification. The specimen has 127 primary folds
with the last 30 complete (Fig. 2A) and seven incom-
plete secondary folds (Table 1; Fig. 2B). The specimen
lacks a tail, but a terminal shield is defined by the last
eight primary fold and the secondary folds. The vent
is transversely oriented and has 15 anal denticulations
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Figure 1. Distribution of C. guntheri in the Neotropics. Star indi-
cates specimen MVUP 2665 from Serrania de Pirre, Darien, Panama,
Central America. Triangles are records from Colombia and Ecuador.
Data from Colombia and Ecuador are adapted from Lynch (1999),
Mueses-Cisneros and Moreno-Quintero (2012), and Arteaga et al.
(2013).
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(AD), four anterior, five posterior, and three to each side
(Fig. 2C). As typical for Caecilia, the sensory tentacle
is located immediately and posterioventral to the nostril
and closer to the nostril than the eye (Fig. 3).
Measurements were: SVL 396 mm; diameter at mid-
body 10.4 mm; ratio of length/diameter (1/d) 38; distance
from tentacle to nostril 2.0 mm; distance from tentacle
to eye 4.5 mm; distance from nostril to eye 4.5 mm; head
length from tip of snout to first primary fold 19 mm, to
second primary fold 21.5 mm, to third primary fold 23.9,
to first nuchal collar 12.5 mm, to second nuchal collar
14.7 mm; distance between eyes 5 mm, between narial
plugs 2.5 mm, head width measured at the start of the
mouth 7.5 mm. Projection of snout from anterior edge of
superior lip to tip of snout 1.8 mm, from first nuchal col-
lar to tip of snout (or also head length) 12.3 mm.
Dentition consisted of four series: 1) premaxillary—
maxillary (premaxillaries 3—1-3 and maxillaries 8—8); 2)
vomeropalatine 11-1-10 (vomers 2—1-2 and maxilopala-
tines 9-8); 3) dentary 9-9; 4) splenial 1-2. Series 1, 2,
and 3 with enlarged anterior teeth (those on premaxillary,
vomer, and dentary huge) and decreasing in size posteri-
orly. Teeth on anterior dentaries are larger than those on
premaxillaries and strongly recurved (hooked). There are
two narial plugs in the anterior distal edge of the tongue.
In life, the dorsal color was dark purplish, but after
four days alive in a plastic bag, the caecilian’s dorsum
became dark grayish. The head was always somewhat
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Figure 2. Caecilia guntheri from Cerro Pirre (MVUP 2665). A. Dorsal
view in life. B. Lateral view of posterior and distal region of the
body in preservative, the white arrow points to the first secondary
groove dividing primary fold and the first secondary fold. C. fron-
tal view of vent in preservative, there are five posterior (blue dots),
four anterior (red dots) and three lateral (black dots) denticulations.

lighter colored than the body. The venter was light gray-
ish, in contrast to the dark colored incomplete primary
folds. In preservative, the dorsum is dark gray and the
ventral surface turned brownish but remained lighter
than the dorsum.

Distinction from similar species. Caecilia guntheri
has low numbers of primary and mainly secondary
fold counts (see Dunn 1942; Taylor 1968; Lynch 1999;
Wilkinson and Nussbaum 2006). In the most recent
review of Colombian caecilians, Lynch (1999) char-
acterized the species as having 108—132 primary folds
and 7-28 secondary folds (Table 1). Lynch’s (1999) data
clearly distinguish C. guntheri, and the specimen from
CP understood here as C. guntheri, from two other spe-
cies in South America having low primary and second-
ary fold counts, C. subnigricans Dunn, 1942 (151-161
primaries, 9-31 secondaries) from northern Colombia
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Figure 3. Lateral view of the head for the specimen of Caecilia
guntherifrom Serrania de Pirre. White bar represents 2 mm length,
yellow lines represent nuchal folds of nuchal collars; yellow, white,
and red arrows indicate respectively the eye socket, the nostril
plugs, and the sensory tentacle.

and northern Venezuela, and C. abitaguae Dunn, 1942
(143-147 primaries, 3—6 secondaries) from eastern
Ecuador (Table 1). The secondary folds also distinguish
the Panamanian specimen from C. fentaculata Lin-
naeus, 1758, another more broadly distributed species in
South America which originally was though occurring
also in eastern Panama (Dunn 1942; Taylor 1968). Later,
this eastern Panamanian population of “C. tentaculata”,
along with some populations in the Pacific vertant of
Colombia were reevaluated and identified as C. isthmica.
In all treatments, historically and recently, C. tentaculata
has been described with high count of secondary folds.
Taylor (1968) redescribed the holotype of C. tentaculata
as having 35 secondary folds. For the number of second-
ary folds in C. tentaculata, Nussbaun and Hoogmoed
(1979) gave the range as 2832 for specimens from Suri-
name, and Taylor (1973; 1974) gave the range as 23—62 in
specimens from Ecuador. Lynch (1999) gave a range of
18-28 secondary folds for specimens from Andean for-
ests of Colombia, and between 31-33 from Colombian
Amazonia. Maciel and Hoogmoed (2011) gave a range of
23—43 secondary folds from Brazilian Amazonia. Some
individuals studied by Dunn (1942) had a low count of
secondary folds, between 12-37; these individuals were
originally identified as C. tentaculata but are now recog-
nized as C. isthmica.

Counts of secondary folds also distinguish C. gun-
theri, and the specimen from CP, from two Central
American species, C. leucocephala (32—54 secondaries)
from southeastern Panama through western Colombia to
western Ecuador, and C. nigricans (42—62 secondaries) of

Table 1. Primary and secondary fold ranges for Central and South American Caecilia species with low count in secondary folds. Asterisks

denotes linkage in fold counts.

Regional account of taxa Primary folds Secondary folds Total folds
South Americans Caecilia species with low count in secondary folds

C. subnigricans 151-161 9-31 151-196
(. abitague 143-147 3-6 ?
C. guntheri 108-132 7-28 115-154
Central Americans Caecilia species

C. nigricans 150-188 42-62 196-252
C. leucocephala 118-131 32-54 150-185
C.isthmica 131-147 12-21 143-168
C. volcani 12-124 14-37 126-156
Caecilia guntheri* (MVUP 2665), new record from Panama 127 7 134
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southeastern Panama through western Colombia, north-
western Ecuador, and Caribbean drainage in Colombia
and Venezuela (Table 1). However, there is overlap in
the accepted number of fold counts for C. guntheri and
two similar southern Central American species. There
are overlapping values in the lower limits of primary and
median values of secondary folds of C. isthmica (131—
147 primaries, 12-21 secondaries). Also overlapping in
median values of primary folds and median and upper
values of secondary folds in C. volcani (112—124 prima-
ries and 14-37 secondaries) (Table 1). The counts of pri-
mary and the secondary folds of the CP specimen fall well
within the limits for C. guntheri and outside of the over-
lapping ranges of fold count limits in both C. isthmica
and C. volcani; thus, | identify it as C. guntheri (Table 1).

Other traits, such as tentacle—nostril distance, dis-
tance between eyes (Taylor (1968) considered head
width), and length from tip of snout to second nuchal fold
are in accordance with the redescription of the type spec-
imen by Taylor (1968), and these reinforce my identifica-
tion of the CP specimen as C. guntheri. Additionally, the
dental formula is very similar to the formula for the type
specimen of C. guntheri as described by Taylor (1968,
numbers in parentheses from Taylor): pre-maxillaries
11-1-11 (12-1-12), vomer palatines 11-1-10 (11-1-11),
dentaries 9-9 (11-11), splenius 1-2 (?-2). The variation
exhibited may be due to the loss and replacement of teeth,
which result in marked variation in dentition in Caecilia
(Taylor 1968; Dunn 1942), which is well exemplified in
the description of other species of the genus (Taylor 1969).

Anal denticulation also are considered as a meristic
trait of caecilian species. However, this trait shows over-
lap among most species of Caecilia: Brazilian popula-
tions of Caecilia gracilis Shaw, 1802 with 9—-16 AD, C.
marcusi Wake, 1985 with 9-17 AD, C. tentaculata with
10-17 AD (Maciel and Hoogmoed 2011); Colombian C.
pulchraserrana with 12—-15 AD (Acosta-Galvis et al.
2019); Central American C. volcani with 14 AD (Tay-
lor 1969). The CP specimen possesses 15 AD (Fig. 20),
which overlaps with some of congeners of C. guntheri.
For me, this extent of overlapping counts of AD in Cae-
cilia does not interfere with the identification of the CP
specimen as C. guntheri.

Discussion

In Ecuador, Caecilia guntheri is distributed in the
northwestern lowlands and on the Pacific slopes of the
Andes between 70—1800 m a.s.l. (Arteaga et al. 2013). In
Colombia, it is found on the Pacific slopes of the west-
ern and eastern Andes between 600—1800 m a.s.l. (Lynch
1999; Mueses-Cisneros and Moreno-Quintero 2012). As
reported here, C. guntheri is also found on the Pacific
slope of southeastern Panama. According to the biogeo-
graphic patterns in Latin America presented by Morrone
(2006), C. guntheri occurs in the biogeographic prov-
inces of Cauca, Western Ecuador, and Choco.
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Presently, it seems that populations of C. guntheri in
northern Colombia and eastern Panama have a disjunct
distribution, and at a higher level of disjunction if we
compare this populations with the populations in south-
ern Colombia and northern Ecuador (Fig. 1). Geographic
disjunction may be linked to a lack of lowlands record,
especially considering that C. guntheri does occur below
100 m a.s.l. in Ecuador (Arteaga et al. 2013). The discov-
ery of C. guntheri in Panama increases the number of
caecilian species in Panama to 11 and in Central America
to 16 (Jaramillo et al. 2010; Kohler 2011; Johnson et al.
2015; Mata-Silva et al. 2019). The occurrence of this spe-
cies in Darien is not surprising because the Parque Nacio-
nal Darien is an important protected area for regional and
global biodiversity (Myers et al. 2000; Deguignet et al.
2014) and has connectivity to South American forests.
Given the records of C. guntheri in the biogeographic
provinces of Cauca, Western Ecuador, and Choco (Lynch
1999; Mueses-Cisneros and Moreno-Quintero 2012;
Arteaga et al. 2013; this report), the new record from CP
is an example of the real time of the biotic exchange of
caecilian species from South to Central America by the
closure of the Isthmus of Panama (Vanzolini and Heyer
1985; Savage and Wake 2001; Pinto-Sanchez et al. 2012).
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