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(Elasmobranchii, Dasyatidae) off eastern Australia
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Abstract

Dendromonocotyle urogymni sp. nov. is described from the dorsal surface of the porcupine ray, Urogymnus asperrimus, kept
at Cairns Marine Aquarium Fish in Cairns, Queensland, Australia. Dendromonocotyle urogymni can be distinguished most read-
ily from the other 15 species in the genus by the male copulatory organ which has a distinct spherical inflation mid-way along
its length. This is the first monocotylid to be described from U. asperrimus.
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Introduction

Members of Dendromonocotyle (Monogenea, Monocotyli-
dae) parasitise the dorsal surface of stingrays and have been
recorded from ray species in the Dasyatidae, Myliobatidae and
Urolophidae (see Chisholm et al. 2004). The porcupine ray,
Urogymnus asperrimus (Bloch et Schneider, 1801) has a wide
distribution throughout the Indian and Indo-West Pacific
Oceans but is rarely collected in the coastal waters of Australia
(Last and Stevens 1994, Theiss et al. in press). Only a single
monogenean species, Neoentobdella baggioi (see Whittington
and Kearn in press) has been recorded from this host species.
Monogeneans were recovered from the dorsal skin surface of
two U. asperrimus specimens and the worms are described
herein as a new species of Dendromonocotyle.

Materials and methods

A single porcupine ray, Urogymnus asperrimus, kept in facil-
ities at Cairns Marine Aquarium Fish, Queensland, Australia
was examined by Janine Caira in July 2001 for monogeneans.
The original collection locality of this fish is unknown to us.
Following a bath in freshwater a number of monogeneans
were recovered. They were killed in hot water and then fixed
in formalin. On March 21, 2003 another U. asperrimus at

Cairns Marine was examined by Julian Baggio and five mono-
genean specimens were found on the dorsal surface of the ray
at the base of the thorns. One additional parasite was recovered
after the ray was given a freshwater bath five days later. This
ray was originally collected at Sudbury Reef (17°00°S,
146°12°E), an inshore reef south-east of Cairns.

The parasites recovered were either stained with Semi-
chon’s carmine or left unstained, dehydrated in an ethanol se-
ries, cleared in cedarwood oil and mounted in Canada balsam.
Preserved adult monogeneans were examined using a com-
pound microscope equipped with phase contrast or Nomarski
optics and drawings were made with the aid of a drawing tube.
Measurements of all specimens were made using a comput-
erised digitising system similar to that described by Roff and
Hopcroft (1986). All measurements are given in um as the
mean followed in parentheses by the range and the number of
structures measured. The haptor was damaged in the two
whole specimens examined so the body length measurements
exclude the haptor. Measurements of the slightly curved male
copulatory organ follow the curve. Haptoral terminology fol-
lows that of Chisholm and Whittington (1995).

Type-material of the new species is deposited in the
Australian Helminthological Collection (AHC) of the South
Australian Museum (SAMA), North Terrace, Adelaide, South
Australia 5000, Australia (contact: L. Chisholm: chisholm.
leslie@saugov.sa.gov.au).

*Corresponding author: chisholm.leslie@saugov.sa.gov.au
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Fig. 1. Dendromonocotyle urogymni sp. nov.: Whole adult parasite, composite drawing, ventral view. NB: for clarity, the intestinal divertic-
ula surrounding and overlying the reproductive organs are not drawn. Abbreviations: alg — anterolateral gland duct opening; e — eyespot;
h —hooklet; 1 — intestinal diverticulum; m — mouth; mp — marginal papilla; mv — marginal valve; p — pharynx; tps — terminal papillar sclerite.

Scale bar = 500 um

Results

Monocotylidae Taschenberg, 1879
Monocotylinae Taschenberg, 1879
Dendromonocotyle Hargis, 1955

Dendromonocotyle urogymni sp. nov. (Figs 1-5)

Description: The five specimens collected by Julian Baggio on
March 21, 2003 were in extremely poor condition and there-
fore they have not been used in this description and have not
been deposited. Description and measurements based on 10
specimens in total which comprise: two whole specimens; the
anterior portion of the body (anterior to ovary) of three spec-

imens; and five haptors mounted separately. Body 3,886
(3,575-4,197, n = 2) long, 2,605 (2,504-2,705, n = 2) maxi-
mum width (Fig. 1). Haptor 2,236 (1,817-2,458, n =4) in di-
ameter, divided into 1 central and 8 peripheral loculi (Figs 1,
2). Hamuli absent. Fourteen hooklets distributed symmetrically
in thicker portion of marginal valve between every 4 papillae
(Fig. 1). Haptoral rim with 56 marginal papillae; 8 papillae as-
sociated with each posterior loculus; 7 papillae associated
with each posterolateral and anterolateral loculus; and 6 papil-
lae associated with each anterior loculus (Figs 1, 2). Marginal
papillae with 5-6 sclerites (Figs 1, 2) excluding terminal pap-
illar sclerite; terminal papillar sclerite distinct from other pap-
illar sclerites (Figs 2; 3A, B). Sclerites on radial, inner and
outer ring septa similar (Fig. 3C).
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Fig. 2. Haptor of Dendromonocotyle urogymni sp. nov. (dark field optics) showing number of papillae associated with each loculus and sin-
gle terminal papillar sclerite magnified (not to scale). Note that the large spaces between some of the papillae are tears in the tissue which

occurred during preparation. Scale bar = 500 um

Mouth ventral, subterminal. Six anterolateral gland duct
openings on either side of head (Fig. 1), type of secretion con-
tained not determined. Subterminal groove not seen. Two
pairs of discrete eyespots anterodorsal to pharynx. Pharynx 324
(292-376, n = 5) long, 314 (282-335, n = 5) wide. Intestinal
diverticula extend from anterior margin to posterior margin of
body proper (Fig. 1). Pigment present, associated with lining
of intestinal diverticula, in all specimens collected.

Testis single. Vas deferens arises from left side of testis, and
runs anteriorly dorsal to vagina, narrows and curves to right
side of body ventral to ejaculatory bulb, inflates to form loop-
ing seminal vesicle then narrows, entering ejaculatory bulb
posteriorly (Figs 1, 4, 5B). Ejaculatory bulb highly muscular
(Figs 1, 4, 5A) forming distinct doughnut shape depending on
depth of focus, 214 (177-243,n=5) long, 167 (159-184,n=
5) wide. Male accessory glands present (Fig. 4). Male copu-
latory organ long, sclerotised tube 654 (634—689, n = 4) long;
distinct spherical inflation approximately mid-way (Figs 4,

5C), distal end blunt with no accessory filaments or structures
(Figs 1, 4, 5D). Muscular sheath surrounds entire length of
male copulatory organ and extends slightly beyond distal end
(Figs 1, 4).

Ovary bilobed with one lobe on either side of testis (Fig.
4); single branch loops right intestinal caecum dorsoventrally
and forms oviduct. Oviduct receives common vitelline duct
and duct from seminal receptacle to form ovovitelline duct
which enters o6type posteriorly. O6type 338 (310-362, n=15)
long opening at common genital pore. Mehlis’ gland present.

Vaginal pore near left margin of body at level or just ante-
rior to ejaculatory bulb (Figs 1, 4). Wall of distal portion of
vagina highly muscular with what appears to be sclerotised lin-
ing encasing minute duct (Fig. 5E); proximally duct enters mus-
cular bulb, which in turn enters larger, less muscular sac (Fig.
4). Duct from vaginal sac receives duct from seminal recepta-
cle (Fig. 4). Seminal receptacle large 392 (350-450, n=3) long,
198 (168-219, n = 3) wide (Fig. 4). Spermatophores not seen.

Fig. 3. Dendromonocotyle urogymni sp. nov.: A — haptoral terminal papillar sclerite; B — other haptoral papillar sclerite; C — septal sclerite.

Scale bars = 10 um
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Vitellarium inconspicuous, largely obscured by extensive
pigmented intestinal diverticula, extends from level of mouth
to posterior portion of body proper. Transverse vitelline duct
at level of anterior portion of ovary (Fig. 4); common vitelline
duct joins oviduct. Egg (measured within o6type) side length
88 (70117, n = 12) with short filament at one pole (Figs 1, 4).

Type-host: Urogymnus asperrimus (Bloch et Schneider,
1801) (Dasyatidae).

Type-locality: Cairns Marine Aquarium Fish, Cairns,
Queensland, Australia.

Site on host: Dorsal skin surface.

Etymology: The species is named after the host genus Uro-
gymnus.

Material deposited: Holotype SAMA AHC 26631; 9
paratypes comprising SAMA AHC 29632 (1 whole speci-
men), AHC 29633 (two anterior ends of specimens mounted
on same slide), AHC 29634 (one anterior end and two haptors
mounted on same slide), AHC 29635 (three haptors mounted
on same slide).

Remarks: Dendromonocotyle urogymni can be distin-
guished most easily from the other 15 species in the genus by
the male copulatory organ which has a distinct spherical in-
flation mid-way along its length. The ejaculatory bulb is highly
muscular and we have not observed this degree of muscular-
isation in other Dendromonocotyle species.

A single U. asperrimus was collected by us on July 9, 1998
at Shark Bay off Heron Island (23°26°S, 151°54’E) at the
southern end of the Great Barrier Reef, 72 km off the coast of
Gladstone, Queensland. We carefully searched all host tis-
sues including the skin, gills, nasal tissue, cloaca, rectal gland
and inner wall of the body cavity of this host specimen but no
monogeneans were found.

Discussion

There are now 16 species of Dendromonocotyle. Generally the
morphology of the male copulatory organ is the easiest char-

Fig. 4. Dendromonocotyle urogymni sp. nov. male and female reproductive system. Abbreviations: e — egg; eb — ejaculatory bulb;
M — Mehlis’ gland; mag — male accessory gland; mb — muscle bands of ejaculatory bulb; mco — male copulatory organ; ms — muscular sheath
surrounding male copulatory organ; oot — 06type; ov — ovary; st — seminal receptacle; sv — seminal vesicle; t — testis; tvd — transverse vitelline
duct; vb — muscular vaginal bulb; vd — vas deferens; vp — vaginal pore; vs — vaginal sac. Scale bar =200 pm
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Fig. 5. Dendromonocotyle urogymni sp. nov. reproductive structures: A — highly muscular ejaculatory bulb (eb) with vas deferens (vd) and
male copulatory organ (mco) also visible; B — proximal portion of sclerotised male copulatory organ (mco) and vas deferens (vd) entering
posterior end of ejaculatory bulb; C — spherical inflation at approximate mid-point of male copulatory organ; D — distal end of male copula-
tory organ; E — sclerotised vaginal wall (svw) encasing duct (d) at entry point to distal vaginal muscular bulb (vb). Scale bars = 50 um (A);

10 ym (B-E)
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acter to distinguish between species in this genus. Vaughan et
al. (2008) noted that the morphology of the vagina combined
with the presence/absence of hamuli could also be used to as-
sist in species identification. The male copulatory organ of
D. urogymni is distinct having a spherical inflation mid-way
along its length (Fig. 5C). The distal end of the male copula-
tory organ is also unique in that it terminates abruptly as a sim-
ple tube (Fig. 5D) with no filaments or changes in diameter. In
most other Dendromonocotyle species the distal end of the
male copulatory organ has sclerotised accessory filaments as-
sociated with it (see Chisholm and Whittington 1995, Chis-
holm et al. 2004). These filaments are lacking in D. cen-
trourae Cheung et Whitaker, 1993, D. kuhlii Young, 1967,
D. pipinna Chisholm et Whittington, 2004, D. taeniurae Euzet
et Maillard, 1967 and D. torosa Chisholm et Whittington,
2004. In D. centrourae and D. kuhlii, the distal end of the male
copulatory organ tapers to a narrow point whereas the male
copulatory organ widens at the distal end in D. taeniurae and
D. torosa. The male copulatory organ of D. pipinna is a very
short tube and there are small sclerotised ridges at the distal
end. Vaughan et al. (2008) found that the distal portion of the
male copulatory organ of D. ukuthena Vaughan, Chisholm et
Christison, 2008, which usually had an accessory filament,
was missing in five of the 17 specimens they examined. The
distal end of the spermatophore was identical to the distal por-
tion of the male copulatory organ and they hypothesised that
the male copulatory organ may have been severed to form part
of the spermatophore (see Vaughan et al. 2008). The distal end
of the male copulatory organ of D. urogymni is reminiscent of
that seen in the five specimens of D. ukuthena with the miss-
ing distal end, but there are no indications that the male cop-
ulatory organ of D. urogymni has been severed and no sper-
matophores were observed.

Vaughan et al. (2008) divided species of Dendromono-
cotyle with 56 marginal papillae into two groups. Den-
dromonocotyle urogymni falls into the first group having the
anteriormost loculi each with six associated papillae, the an-
terolateral and posterolateral loculi with seven associated
papillae each, and two posterior loculi with eight associated
papillae. This arrangement is represented numerically as 6-7-
7-8 (see Vaughan ef al. 2008).

All adult species of Dendromonocotyle have dark pigment
associated with the intestinal caeca. This pigment is probably
derived from the pigmented dorsal epidermis of the host as the
parasite feeds on the host skin (Kearn 1979).

Urogymnus asperrimus is a unique ray in the Dasyatidae
because its dorsal surface is covered in plate-like denticles and
sharp thorns and the tail spine is lacking (Last and Stevens
1994). It occurs in tropical waters throughout the Indo-West
Pacific from East Africa to Fiji, and in the tropical Eastern Cen-
tral Atlantic off Western Africa (Last and Stevens 1994).
Records of this ray species in Australia are scattered. It appears
to be distributed from the west coast, off Ningaloo Reef, West

(Accepted February 5, 2009)

ern Australia across tropical Northern Australia to the east
coast, off Heron Island, Queensland (Theiss et al. in press). Uro-
gymnus asperrimus is listed as Vulnerable on the /UCN Red
List of Threatened Species due to the lack of regular records
and an apparent decrease in abundance (Compagno 2000). The
only other monogenean species recorded from U. asperrimus
is a species of Neoentobdella recently described (see Whit-
tington and Kearn in press) from the ventral surface of one of
the same host specimens examined in this study. The ray was
originally captured on Sudbury Reef, southeast of Cairns and
kept at Cairns Marine Aquarium Fish in March 2003.
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