Scientific note
Distribution of the lateral line canals in Dasyatis matsubarai
(Elasmobranchii, Dasyatidae) from Japanese waters
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Abstract. The external morphology of lateral line canals was described for Dasyatis matsubarai. Despite
the distribution of canals is similar to the most dasyatid species, the number of tubules and branches was
different, especially to hyomandibular canal on the both dorsal and ventral surfaces.
Key words: mechanosensorial system, morphology, Myliobatiformes
Distribuição dos canais da linha lateral em Dasyatis matsubarai (Elasmobranchii, Dasyatidae) das
águas japonesas. A morfologia externa dos canais da linha lateral foi descrita para Dasyatis matsubarai.
Apesar dos canais terem a distribuição similar à maioria das espécies de dasiatídeos, o número de túbulos
e ramificações mostrou-se diferente, principalmente para o canal hiomandibular das duas superfícies do
corpo.
Palavras chave: sistema mecanossensorial, morfologia, Myliobatiformes

The lateral line canals (mechanosensory
system) seem to be essential for batoid species
(skates and rays) to prey localization and capture,
especially due to visual limitations of the bottom
during foraging behavior (Maruska 2001, Jordan et
al. 2009). The positioning of mouth (ventral) and
eyes (dorsal) on opposite sides of the body in batoids
makes the mechanoreceptors of ventral lateral line
canals important tactile organs for prey localization
(Maruska & Tricas 2004). Despite of Chu & Wen
(1979) have published a comprehensive work
examining the lateral line canals of 73 shark, batoid
and chimaera species, their uses were not mentioned.
The biological, physiological and evolutionary
aspects of the mechanoreception were described by
Coombs et al. (1989) and the distribution and the
role of lateral line canals, as well as the reception of
water movements were later analyzed for some
batoid species (Montgomery & Skipworth 1997,
Maruska & Tricas 1998, Maruska 2001, Maruska &
Tricas 2004). The pored canals on the dorsal surface

can identify water movements generated by
predators (defense), prey (feeding) and conspecifics
(schooling and mating, for example) and the nonpored canals has tactile function during the
localization of buried prey (Maruska 2001, Coombs
& Braun 2003, Maruska & Tricas 2004, Marzullo et
al. 2011). The purpose of this investigation is to
describe the morphology of the lateral line canals in
Dasyatis matsubarai Miyosi, 1939. Dasyatis
matsubarai is included in the red list of IUCN
(International Union for Conservation of Nature and
Natural Resources) as data deficient, evidencing the
scarcity of any information about its biological and
ecological aspects (Nishida & Nakaya 1990,
Compagno et al. 2007).
Specimens of D. matsubarai (n=4; females
adults) were obtained from the Suruga Bay, coast of
Japan and were deposited at Department of Marine
Biology, Tokai University (Japan). All specimens
were fixed in 10% formalin solution and washed in
flowing water for three days before being dissected;
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the skin was removed from the dorsal and ventral
body surfaces in order to examine the lateral line
canals. The terminology follows Chu & Wen (1979)
and Maruska (2001) for the lateral line canals:
hyomandibular (HYO), infraorbital (IO), mandibular
(MAN), nasal (NS), posterior lateral line (PLL), and
supraorbital (SO) canals. Tubules, branched tubules,
vesicles of Savi, and pores were counted on the left
side of the body (assuming bilateral symmetry) for
each canal, excluding the lateral line on the tail and
the free neuromasts. The term “tubule” refers to
extensions of the main canal with no neuromasts that
terminate in pores; the term “pore” refers to the
tubule opening on the skin surface that maintains the
neuromast canal in contact with the external
environment (following Maruska 2001, Jordan
2008). “Vesicles of Savi” are neuromasts enclosed
in pouches on the ventral surface of Torpediniformes,
some dasyatid species (Maruska 2001) and
Potamotrygonid rays (Garman 1888, Shibuya et al.
2010).
Dorsal surface. All canals have tubules
terminating in pores. The hyomandibular canal
extends to near the margins of the pectoral fins and
connect to the posterior lateral line canal near the
scapular. The hyomandibular canal has long

Lateral line canals in Dasyatis matsubarai

marginally directed tubules that terminate in pores
(four to six pores per tubule) (Fig. 1). In the rostrum
section, the hyomandibular canal penetrates through
the body joining to the hyomandibular canal on the
ventral surface (Fig. 1, marked by squares). The
infraorbital canal has short tubules and is located at
the lateral margin of the eye and connects to the
posterior supraorbital canal, between the eye and the
spiracle. As in the hyomandibular canal, the
infraorbital canal penetrates through the body on the
midline of the rostrum and connects to the same
canal of the ventral surface in all analyzed species
(Fig. 1, marked by circles). The supraorbital canal
has tubules that terminate in single pores and
extends caudally from the rostrum and connects to
the posterior lateral line canal. The posterior portion
of the supraorbital canal is formed by a tree-like
branching of short tubules that terminate in
approximately 14±2 single pores. The posterior
lateral line canal is situated on the midline portion of
the body. It begins on the posterior supraorbital
canal and reaches the tip of the tail. Posteriorly to
the supraorbital canal has a short connection
between the canals of both left and right sides of the
body.

Figure 1. Distribution of the lateral line canals in Dasyatis matsubarai and their connections between the dorsal (D) and
ventral (V) surfaces. BS = branchial slits; E = eye; HYO = hyomandibular canal; IO = infraorbital canal; M = mouth;
MAN = mandibular canal; NS = nasal canal; PLL = posterior lateral line canal; S = spiracle; SL = scapular loop; SO =
supraorbital canal; VS = vesicles of Savi. Squares = connection of the hyomandibular canal; Circles = connection of the
infraorbital canal. DW (disc width) = 39.0 cm.
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Ventral surface. The ventral surface has
pored and non-pored canals and vesicles of Savi.
Pored tubules were observed only in the
hyomandibular canal. This canal extends near of the
edge of the rostrum to the posterior portion of the
body, margining laterally the branchial slits, and
making a V-shaped loop (close to the pelvic fins).
The hyomandibular canal on the ventral surface has
a series of tubules that terminate in single pores,
these being dense on the rostrum. The
hyomandibular canal joins the infraorbital,
supraorbital and nasal canals near the mouth. The
infraorbital and supraorbital canals are concentrated
around the mouth and nostrils. The infraorbital canal
extends to the midline of the rostrum and penetrates
through the body to connect to the same canal on the
vesicles of Savi that are ordered longitudinally. The
nasal canal extends from the rostrum to the lateral
side of the nostril and connects to the junction of the
hyomandibular, supraorbital, and infraorbital canals.
The nasal canal has a slight connection between the
left and right sides of the lateral line system on the
ventral surface just anterior to the mouth. Pores are
absent in the mandibular canal for all analyzed
species and is located posteriorly to the mouth.
Dasyatis matsubarai was chosen as study
species to be commonly captured by fishery gears
and considered bycatch (Yokota et al. 2009). Also, it
comprises one the most discarded species in
Tateyama Bay, Japan (Akiyama 2007). It is known
that D. matsubarai is abundantly captured by
fishery, however there is no data about which type
of prey this species consume. Yokota et al. (2009)
observed the capture of specimens by longline and
using fish (Mackerel) as bait. Dasyatis matsubarai
may predate mackerels on the bottom, which need
accuracy to search benthically (buried or not)
associated prey. Jordan (2008) showed the dorsal
canals present higher complexity of branching and
number of pores than ventral canals. The same
patterns were found for specimens of D. matsubarai.
On the other hand, the life habit of each species may
also be related to the pores distribution. Dasyatis
matsubarai presents benthic habits, although this
species also was found in surface of pelagic region
(Camhi et al. 2009, Yokota et al. 2009). The high
number of pores on the dorsal surface of D.
matsubarai may detect water movements generated
by predator. The density of canals near to the mouth
and the pored hyomandibular canal on the ventral
surface indicate the use of tactile mode to search and
capture benthic prey, as observed by Maruka &
Tricas (2004) for D. sabina. However, there is no
information available concerning differences in the
sensitivity
and/or
accuracy
of
these

mechanoreceptors that might be compensated for the
quantity
of
pores
in
batoid
species.
Neurophysiological experiments will be necessary to
test any hypotheses. The current analysis on the
distribution of mechanosensory canals provided
information on the prey-predator relationship for this
batoid species, as well as it can be use as
phylogenetic tool to Myliobatiform rays.
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