Int. J. Morphol.,
34(1)7-12, 2016.

Compared Morphology of the Cephalic Musculature in Five
Species of GenusUrotrygon (Chondrichthyes: Urolophidag

Morfologia Comparada de la Musculatura Cefalica de Cinco
Especies del GéneroUrotrygon (Chondrichthyes: Urolophidag

Ménica Gonzalez Isais & Héctor Marcos Montes Dominguez

GONZALEZ, I. M. & MONTES, D. H. M. Compared morphology of the cephalic musculature in five species of gestmggon
(Chondrichthyes: Urolophidgelnt. J. Morphol., 34(1y-12, 2016.

SUMMARY: This work aims to describe the morphology of dorsal and ventral cephalic musculature in five species of genus
Urotrygon Muscular differences were observed, mainly in the development level. Muscles showing certain degree of variation in the
dorsal region were the cucullaris and the ethmoideo-parethmoidalis. In ventral view, higher variation was observed. Mviages sho
differences were the depressor rostri, the depressor hyomandibularis, the preorbitalis medial, the coracohioideus, asddhe depr
mandibularisUrotrygonaspidurus was the species with the largest differences, as it has no mandibular depressor, and the rostral depressor
is quite developed. The shape and arrangement of cephalic musculato®ygonis similar to that reported for genusolophusand
Dasyatis however, it is different from that of most specialized myliobatoids.
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INTRODUCTION

The Myliobatoidei suborder includes more than 15Q007), muscular kinematics (Wilga & Motta, 1998), and
species distributed worldwide (Nelson, 2006). Amongvolutionary feeding mechanism musculature (Dean & Motta,
myliobatoids is the family Urolophidae, which is the secon@d004); some phylogeny studies based on external morphology
largest taxon among Myliobatoidei, including about 35 speciese characters from the cephalic musculature (Nishida, 1990;
distributed in tropical and subtropical waters in the AtlantidyicEachranet al, 1996; Lovejoy, 1996; Gonzéalez-Iséis &
Indic and Pacific oceans (Miyake, 1988; Nelson). Most dbominguez). The objective of this work was to describe the
them inhabit continental sand banks, but some species carahatomy of the cephalic dorsal and ventral musculature of
found below the continental slope, even up to 700 m. Afive species of the genudrotrygon as a basis for future
species are bethic, and often spend long periods partiafiifylogenetic genus research.
buried in soft bottoms. Urolophids are placented viviparous
finishing their development in the uterus, with litters of 2-4
organisms. Their gestation period is around three montMATERIAL AND METHOD
(Miyake; Nelson; Last & Stevens, 1994; McEachran &

Notarbartolo di Sciara, 1995).
Five species of therotrygongenus were considered

The muscles of the head and gill skeleton in batoida this work:Urotrygon aspidurus, U. chilensis, U. mundus,
are more complex than in any other elasmobranchii. Théy. nanaand U. rogersi. Organisms were collected as
also show a significant variation, mainly in the ventral cephal@ccompanying fauna in the Pacific Ocean coasts, using
region, which is the most widely known. dragnets in shrimp boats. The specimens were fixed in

formaldehyde 10 %, to be later transported to the laboratory.

The works on batoids musculature has focused @issections were conducted with conventional techniques,
anatomical descriptions (De Andrés al, 1997; Miyake; focusing on the dorsal and ventral cranial musculature for the
Nishida, 1990; Miyakeet al, 1992; Gonzalez-Isais, 2003; anatomical description (Fig. 1). For each muscle the following
Gonzalez-Isais & Montes, 2004; Montes & Gonzalez-Isdisharacteristics were analyzed: form, disposition, fiber
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orientation, origin, and insertion. The terminology use@ucullaris (CC): originates in the anterodorsal face of the

herein is based on De Andre&tsal., Nishida, Miyakeet al. ~ scapulocoracoid cartilage, running medially, inserting on one

and Wilga & Motta. side of the dorsal longitudinal bundle, on a cartilage process
of the scapulocoracoid cartilage.

RESULTS Epiaxialis(EP): paired muscle originated on the anterodorsal
face of the scapulacoracoid cartilage, running parallel to the
synarcual, inserting on the otic capsules behind the

Dorsal Cephalic MusclegFig. 1). endolymphatic foramina.

Ethmoideo-parethmoidalimuscle (EPE): originates on theConstrictor hyoideus dorsal{€HD): this muscle originates
anterior part of the neurocranium, at the level of the anterion the dorsal superficial branchial constrictor 1 and runs
foramen of the preorbital channel, running posteriorly alongnteroventrally, until it inserts in a septum located between
the internal margin of the propterygium, inserting on itthe CHD and the constrictor hyoideus ventralis.
internal margin.

Dorsal superficial branchial constrictomuscles (DR-
Levator hyomandibulari@_H): originates on the lateral wall SUPC): these are five pairs, and membranes among them
of the neurocranium in the otic region, and runsare both the origin and the insertion point of each muscle,
anterolaterally inserting in the caudal part of theunning anteriorly from its origin.
hyomandibular cartilage.

Fig. 1. Dorsal view of the cephalic musculaturel{ejtrygonchilensis, (bJJrotrygonrogersi (c) Urotrygonaspidurus{d) Urotrygon
nanaand (e)JUrotrygonmundusCC, cucullaris; CHD, constrictor hyoideus dorsalis; DR-SUPC, dorsal superficial branchial constrictor
muscles; EP, epiaxialis; EPE, ethmoideo-parethmoidalis; HYM, hyomandibula; LH, levator hyomadibularis; N, neurocranium; QM
comp, anterior/posterior quadratomandibularis complex; SYN, synarcual. Scale = 10mm.
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Ventral cephalic muscle (Figs. 2 and 3) Depressor mandibulari€DM): This muscle was described

by Nishida as posterior intermandibularis, it originates on
Depressor rostr{DR): thin muscle originated in the mediumthe superficial hyobranchial rafe, on the depressor
region, wide and elongated anterolaterally, until insertingyomandibulae muscle; runs anterolaterally and inserts with
with an aponeurosis. Some fibers are inserted in the naaal aponeurosis on the lateral-caudal rim of Meckel's
capsules and other in the propterygium. cartilage.

Depressor hyomandibulagDHYM): originates on a Coracomandibularis(CM): this is a paired muscle,
membrane covering the cephalic part of theriginating onthe deep hypobranchial rafe, runs in cephalic
coracomandibularis muscles, runs laterodorsally on the calirection, and inserts on the ventral surface of Meckel's
dal part of the mandibular complex, until inserting in theartilage. Fibers of this muscle are long, with parallel
ventral part of the hyomandibular cartilage. arrangement.

Fig. 2. Ventral view of the cephalic musculaturéJiotrygonchilensis (a) level 1, (b) level 2, and (c) level rotrygonrogersi (d)

level 1, (e) level 2, and (f}Jrotrygonaspidurus (g) level 1, (h) level 2, and (i). CARC, coracoarcualis; CH, coracohyoideus; CHYV,
ventral hyoid constrictor; CHYM, coracohyomandibularis; CM, coracomandibularis; DHYM, depressor hyomandibularis; DM, depressor
mandibularis; DR, depressor rostri; F, fascia; MC, Meckelian cartilage; POM, preorbitalis medial; QMA, quadratomandileuiarjs ant
QMD, quadratomandibularis deep; QMM, quadratomandibularis medialis; QMP, quadratomandibularis posterior; VR-SUPC, ventral
superficial branchial constrictor muscles. Scale = 10mm
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CoracoarcualifCARC): it originates on the pectoral girdleMandibular Complex: it is integrated by muscles anterior,
and runs anteriorly until inserting in a membrane at the levebsterior, medium and deep quadratomandibularis and the
of the constrictor ventral 4. medial preorbitalis.

CoracohioideugCH): is a paired muscle located in mediaQuadratomandibularis anterio(QMA) and posterior
position, originated in a membrane located on the firgQMP): both muscles form a bundle considerable large. The
interbranchial septum, and runs anteriorly until inserting ianterior part (QMA) originates in the palatoquadrate
the hypobranchial 1, on a thick membrane just below tlwartilage, fibers run caudally, and the posterior part (QMP)
caudal edge of mandibular cartilage. inserts in mandibular cartilage..

CoracohyomandibularigCHYM): was originated on the Quadratomandibularigleep (QMD): its fibers originate in
medium line and runs anterolaterally, inserting on the cathe palatoquadrate cartilage, run caudally until inserting on
dal edge of mandibular cartilage mandibular cartilage.

Ventral hyoid constrictofCHV): originates on interbranchial Preorbitalis media{fPOM): originates in the palatoquadrate
septum 1, runs dorsally forming the anterior wall of theartilage, and runs caudally until inserting in the anterior
branchial region, inserting on the membrane separatingpirt of the deep quadratomandibularis.
from the dorsal hyoid constrictor.

Quadratomandibularis medialifQMM): small paired
Ventral superficial branchial constrictomuscles (VR- digastrics muscle originating in the ventral part of Meckel's
SUPC): five pairs, membranes among them are both thartilage, near the symphysis, surrounds the mandible in
origin and the insertion surface of each muscle, runnirapterolateral position to form the corner of the mouth,
anteriorly from its origin. inserting on the ventral side of the palatoquadrate cartilage.

Fig. 3. Ventral view of the cephalic musculatur&iotrygonnana (a) level 1, (b) level 2, and (c) level3rotrygonmundus(d) level 1,

(e) level 2, and (f). CARC, coracoarcualis; CH, coracohyoideus; CHYV, ventral hyoid constrictor; CHYM, coracohyomandibularis; CM
coracomandibularis; DHYM, depressor hyomandibularis; DM, depressor mandibularis; DR, depressor rostri; F, fascia; MC, Meckelian
cartilage; POM, preorbitalis medial; QMA, quadratomandibularis anterior; QMD, quadratomandibularis deep; QMM, quadratorisandibula
medialis; QMP, quadratomandibularis posterior; VR-SUPC, ventral superficial branchial constrictor muscles. Scale = 10mm
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DISCUSSION

Urotrygon species studies have the same musclegh). 4) The depressor mandibularis was not observed in
excepting the depressor mandibularis, which is absentdspidurus and is more developadortrygon rogersi(Fig.
Urotrygonaspidurug(Fig. 2h). Variations were observed in2e). 5) Thecoracohioideuss paired, inU. aspidurus, U.
the muscle development degree. Two main differences wetgersi and U. mudus the right muscle meets with its
observed in the dorsal cephalic musculatur&tijnoideo- antimere in the anterior region (Fig. 2f, i, 3f)Unchilensis

parethmoidalismuscle (EPE): is more developed inandU. nana right and left muscles never get in contact
Urotrygon chilensisandU. aspidurus(Fig. 1a, c); it has a (Figs. 2c and 3c).

medium size itJ. rogersi(Fig. 1b) and is less developed in

Urotrygon nana and Urotrygon mundus(Fig. 1d, e). 2) Dorsal and ventral cephalic morphology of species
Cucullaris (CC) muscle: itis less developédtrygonnana  of theUrotrygongenus studies have certain variation, mainly
andUrotrygonmundug(Fig. 1d, e). in the muscle development degree. Their musculature in dor-

sal view is similar to that reported by Nishida Rasyatis

Main differences in the ventral cephalic musclegzuensis. However, in the latter, thethmoideo-
were: 1) thedepressor rostr{DR) in Urotrygonaspidurus  parethmoidalismuscle is not very developed, and in the
is paired, big and each muscle joins its antimere in th@cullaris, fibers have a transversal arrangement, which is
medium region; in the rest of the species is less developpshgitudinal inUrotrygon additionally, the muscle is smaller
and the right muscle does not meet its antimere in the mediinD. izuensisIn ventral view, the musculature is similar to
region. 2) Fibers of theepressor hyomandibulaf®HYM)  the one reported by Nishida forolophus maculatusThe
in U. aspidurugFig. 2h) are horizontally oriented, while inventral cephalic musculature has important differences when
other species they form an aigrette. The muscle is m@gmpared to that reported for more specialized myliobatoids

developed itJ. aspidurus3) Thepreorbitalis medialPOM)  (Gonzalez-Isais & Montes; Gonzélez-Isais & Dominguez;
is more developed k). aspidurusandU. nana(Fig. 2h, Montes & Gonzalez-Iséis).
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RESUMEN: El presente trabajo tiene por objetivo describir la morfologia de la musculatura cefalica dorsal y ventral de cinco
especies del génetdrotrygon En los musculos de la region cefélica dorsal y ventral se observaron diferencias, principalmente en el
grado de desarrollo. Los misculos que mostraron cierto grado de variacion en la region dorsal fueron el cucularis ygheteinidatal.

En vista ventral los masculos que mostraron diferencias fueron el depresor rostral, el depresor hiomandibular, el prediaitalis
coracohioideus y el depresor mandibuldnotrygon aspidurugue la especie que mostré mayores diferencias ya que no presenta el
musculo depresor mandibular, y el depresor rostral estd muy desarrollado. La formay disposicion de la musculaturadeféijgade

es similar a la reportada para especies de los gédestmphusy Dasyatis sin embargo, es diferente a la de los miliobatoideos mas
especializados.

PALABRAS CLAVE: Elasmobranchii; Batoidei; Urotrygon; Musculatura cefalica.
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