16 Bol. Asoc. Herpetol. Esp. (2019) 30(2)

by a new species of Lepidodexia (Diptera: Sarcophagidae).
Journal of Parasitology, 96: 685-688.

Mulieri, P.R., Schaefer, E.E.,, Duré, M.I. & Gonzilez, C.E.
2018. A new flesh fly species (Diptera: Sarcophagidae)
parasitic on leptodactylid frogs. Parasitology Research,
117: 809-818.

Miiller, G.A., Lehn, C.R., Bemvenuti, A. & Brisola Marcon-
des, C. 2015. Primer registro de miasis (Diptera: Sarco-
phagidae) en anuros de Leptodactylidae (Amphibia). Re-
vista Colombiana de Ciencias Animales, 7 (2): 217-220.

Oliveira, R-M., Mendes, C.V.M., Ruas, D.S., Solé, M., Pinho,
L.C. & Rebougas, R. 2012. Myiasis on Hypsiboas atlanti-
cus (Caramaschi & Velosa, 1996) (Anura: Hylidae) from
Southern Bahia, Brazil. Herpetology Notes, 5: 493-494.

Pinto, K.C., Padilha, B.C, dos Santos Cruz, L.S., de Avila
Batista, G., Pinto Rossi, M.D., Martins, D.L., Penhacek,
M., Vaz-Silva, W. & Mafra Neves, ]. 2017. Myiasis caused
by Sarcophagidae fly in Dryaderces inframaculata (Boulen-
ger, 1882) (Anura: Hylidae) in the north of Mato Grosso,
Brazil. Herpetology Notes, 10: 147-149.

Pounds, J.A. & Crump, M.L. 1987. Harlequin frog along a
tropical montane stream: aggregation and the risk of pre-
dation by frog-caten flies. Biotropica, 19 (4): 306-309.

Souza, EL.C,, Junior, S.C.W.O., Hipolito, M., Baldassi, L. &

Martins, M.L. 1989. Cases of buccal myiasis in the bu-
lifrog (Rana catesbeiana Shaw, 1802) with larvae of No-
tochaera sp. Aldrich, 1916 (Diptera: Sarcophagidae) in
Sao Paulo, Brazil. Memorias del Instituto Oswaldo Cruz
84 (Supplement 4): 517-518. <https://doi.org/10.1590/
S0074-02761989000800091>.

Sousa Pinto, EC., Franca, L.E & de Mello-Patiu, C.A. 2015.
Brief description of myiasis cases in three amphibian species
from Atlantic Forest located in the central region of the Sta-
te of Minas Gerais, Brazil. Herpetology Notes, 8: 287-290.

Tantawi, T.I. & Whitworth, T. 2014. First record of Lucilia
bufonivora Moniez, 1876 (Diptera: Calliphoridae) from
North America and key to North American species of the
L. bufonivora species group. Zootaxa, 3881 (2): 101-124.

Vaira, M., Akmentins, M., Attademo, M., Baldo, D., Barrasso, D.,
Barrionuevo, S., Basso, N., Blotto, B., Cairo, S., Cajade, R.,
Céspedez, J., Corbaldn, V., Chilote, P, Duré, M., Falcione,
C,, Ferraro, D., F. Gutierrez, R., Ingaramo, M.R., Junges, C.,
Lajmanovich, R., Lescano, J.N., Marangoni, E, Martinazzo,
L., Marti, R., Moreno, L., Natale, G.S., Pérez Iglesias, .M.,
Pelezer, P, Quiroga, L., Rosset, S., Sanabria, E., Sinchez, L.,
Schaefer, E., Ubeda, C., Zaracho, V. 2012. Categorizacién del
estado de conservacioén de los anfibios de la Republica Argen-
tina. Cuadernos de Herpetologia, 26 (Supl. 1): 131-159.

New records of cobra-like mimicry in

Lytorhynchus diadema from Morocco

Adridn Talavera', Marc Albiac? & Aritz Ibarzabal?

' Cl. Deza, 1. 28670 Villaviciosa de Odén. Madrid. Spain. C.e: adtalave@ucm.es
* Paseo Doctor Moragas, 157. 08210 Barbera del Valles. Barcelona. Spain.

* Cl. Beato Domingo Iturrate, 3. 7° A. 48993 Getxo. Bizkaia. Spain.

Fecha de aceptacion: 8 de noviembre de 2019.

Key words: Batesian mimicry, behaviour, Colubridae, Lytorhynchus diadema, Naja, reptiles.

ResuMeNn: Se describen dos nuevos casos de mimetismo Batesiano en Marruecos de la culebra

cavadora Lytorhynchus diadema, un colibrido de distribucién sdharo-ardbiga y simpétrico con

su modelo: la cobra egipcia Naja haje. Mientras que este comportamiento, que consiste en

extender el cuello y elevar la parte anterior del cuerpo, parece comin en Israel, solo habia sido

registrado una vez en Marruecos con anterioridad.

A number of defensive strategies to avoid
predation have arisen during the evolutionary
history of snakes. Among them, the Bate-
sian mimicry, which consists in mimicking
venomous taxa by non-venomous ones, is
relatively common and evolved independent-
ly across several major snake lineages. This

mimicry can encompass both coloration and
behaviour (Pokrant ez al.,, 2017).

One instance is the Awl-headed snake
Lytorhynchus diadema (Duméril, Bibron &
Duméril, 1854), a small and non-venomous
colubrid with a wide Saharo-Arabian distri-
bution, with the nominal subspecies inhabi-
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ting N'W Africa (Amr ez al, 2013). It shares a re-
sembling blotched pattern with the sympatric
and venomous viperid snakes of the genera
Bitis, Cerastes, Daboia, Echis, Macrovipera and
Pseudocerastes; and also with another Batesian
mimicking snake such as Malpolon moilensis
(Busack ez al., 2015). Furthermore, when threa-
tened, L. diadema can also display a defensi-
ve cobra-like behaviour, although escaping is
the most common response. Apparently, that
behaviour is not rare in Israel (Werner, 2016),
whereas it has been reported only once in
NW Africa until now (Busack ez 4, 2015).
Therefore, we describe here the second and
the third records of cobra-like mimicry in this
species in Morocco and the first ones in adult
L. diadema as well. At least two different adult
specimens (both sexes) repeated several times
the defensive display, consisting in raising its
forepart body (up to ~10 cm of height out of
36 cm of snout-to-vent length, SVL) and flat-
tening the neck as a rudimentary hood, in or-
der to probably resemble the also sympatric
Egyptian cobra Naja haje (Figure 1). The entire
displays lasted around six seconds. Both speci-
mens were found active near Khenifiss Natio-
nal Park (28°01°01.7”N / 12012°25.4”W and
27°57°44.6’N [ 12°16’34.1”W; 21 and 7 masl
respectively) in southernmost Morocco in Au-
gust 2019. Whereas Busack e /. (2015) reported
the display after touching the snake on the base
of the tail, we stimulated the animals by means
of covering the whole snake with the bare hand.
While slipping away, the cobra-like behaviours
were performed. The mimicry could not be eli-
cited by another L. diadema, which was found
and rescued from a dry water cistern in the same
area, although being stimulated in the same way,
perhaps owing to the possible starvation.
Probably because of its discrete habits and
likely low densities (Bons & Geniez, 1996), this de-
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Figure 1: First published image of the cobra-like display
in Lytorhynchus diadema diadema. Khenifiss National
Park, Morocco.
Figura 1: Primera imagen publicada del comportamien-
to de “imitacién de cobras” por parte de Lytorhynchus dia-
dema diadema. Khenifiss National Park, Morocco.

fensive behaviour remained unnoticed so long
outside the Middle East. The fact that the be-
haviour is present in distant populations from
its distribution —where there are no common
elapid species to mimic— backs up that this
mimicry is plesiomorphic within the species.
Nevertheless, it would be interesting to evaluate
this character in other populations of the species
or even the genus since both lack taxonomical
assessment (Jablonsky et al, 2014).
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En el Neotrépico la presencia de malformacio-
nes en anfibios se atribuye a efectos producidos por
pardsitos helmintos tremédtodos, agroquimicos, en-
dogamia y radiacién ultravioleta (Sparling ez aZ, 2001;
Ankley et al., 2004; Gallo-Delgado er al., 2006; Gurushanka-
ra et al., 2007; Williams ez al., 2008; Pelezer ez al., 2011).

En Ecuador los reportes sobre malforma-
ciones en anfibios son escasos (Merino-Viteri et 4,

Figura 1: Rhinella horribilis a) Con presencia de sindactilia en la mano derecha y varios ectoparisitos en el dorso y

2005) y se desconocen sus causas. En esta nota se
da a conocer un caso de sindactilia y ectopardsi-
tos presentes en un individuo de Rhinella horri-
bilis Wiegmann (1833). El individuo fue foto-
grafiado y medido para su posterior liberacién.
El drea de observacién pertenece al ecosiste-
ma de Bosque semideciduo de tierras bajas del
Jama-Zapotillo (MAE, 2013). El sitio se ubica a
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flancos. b) Acaro (Amblyomma sp.) de gran tamafio junto a un pequefio dcaro.



