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the generic boundaries of the Diphyllidea were re-
cently reassessed by caira et al. (2013a) on the basis of 
the results of a phylogenetic analysis of molecular data. 
As a consequence, several species originally assigned to 
Echinobothrium van Beneden, 1849 were transferred to 
the new genera Coronocestus caira, Marques, Jensen, 
Kuchta et ivanov, 2013 and Halysioncum caira, Marques, 
Jensen, Kuchta et ivanov, 2013, resulting in a more nar-
rowly defined concept of Echinobothrium. Coronoces-
tus was defined as including species bearing a corona of 
spines on the region of the scolex anterior to the bothria 
and posterior to the apical organ armature, and Halysion-
cum as including species with lateral hooklets arranged in 
a continuous band (caira et al. 2013a). 

this left only species with lateral hooklets arranged 
in clusters on either side of the dorsal and ventral apical 
hooks in Echinobothrium. this new diphyllidean classi-
fication reinforces the diagnostic value of scolex features 
for the distinction among genera and species noted by 

previous authors (campbell and Andrade 1997, ivanov 
and campbell 1998a, tyler 2006). 

Unfortunately, complete scolex armature information 
is lacking for several species, which have consequently 
been considered either as species inquirendae or nomina 
nuda. Most of the problematic species (see Kuchta and 
caira 2010) were described from elasmobranchs in the 
indo-Pacific, masking the overall diversity of diphyl-
lideans in that region. Nevertheless, valid diphyllidean 
species are well represented in the indo-Pacific, with 26 
having been reported from a diverse array of hosts (car-
charhiniformes, Myliobatiformes, rajiformes and rhi-
nopristiformes) from that region. curiously, to date, no 
diphyllideans have been reported from myliobatiforms in 
that area, despite the fact that several species of Mylio-
batis cuvier harbour species of Halysioncum in the east-
ern Pacific (ivanov and campbell 1998b, tyler and caira 
1999) and Atlantic (Euzet 1951, Williams and campbell 
1980) oceans.

Two new species of Halysioncum Caira, Marques, Jensen, Kuchta 
et Ivanov, 2013 (Cestoda, Diphyllidea) from Indo-Pacific rays of 
the genus Aetomylaeus Garman (Myliobatiformes, Myliobatidae)

Verónica A. Ivanov1 and Janine N. Caira2 

1 laboratorio de Helmintología, Departamento de Biodiversidad y Biología Experimental, Facultad de ciencias Exactas y 
Naturales, Universidad de Buenos Aires, Buenos Aires, Argentina; 

2 Department of Ecology & Evolutionary Biology, University of connecticut, storrs, connecticut, UsA

Abstract: recent collections of cestode parasites from two species of the myliobatid genus Aetomylaeus garman from sever-
al localities in the Pacific ocean resulted in the discovery of two new species of Halysioncum caira, Marques, Jensen, Kuchta et 
ivanov, 2013. Halysioncum gibsoni sp. n. from Aetomylaeus maculatus (gray) in the south china sea off Borneo differs from all 
of its congeners in having the following combination of characters: 27 apical hooks (14 type A and 13 type B hooks), 11–12 lateral 
hooklets, 22–28 spines per column on the cephalic peduncle, testes distributed in a single column and an internal seminal vesicle. 
Halysioncum arafurense sp. n., recovered from Aetomylaeus cf. nichofii 2 (sensu Naylor et al. 2012b) in the Arafura sea off the 
Wessel islands, Northern territory, Australia, can be distinguished from its congeners based on the following combination of charac-
ters: 23 apical hooks (12 type A and 11 type B hooks), the number of lateral hooklets (9–11), the number of spines per column on the 
cephalic peduncle (20–24), the number and distribution of the testes (13–15 testes in two irregular columns), and the distribution of 
vitelline follicles (interrupted dorsally at the level of the ovarian lobes). Both species represent the first verified records of diphyllide-
ans from eagle rays of the genus Aetomylaeus and formally extend the host associations of diphyllideans to include a third genus of 
Myliobatiformes. the myliobatiforms are indeed an understudied group of available hosts for diphyllideans and represent interesting 
target hosts if the diversity of diphyllidean tapeworms is to be fully estimated and understood. 
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recent collections of cestodes from two species of 
the myliobatiform genus Aetomylaeus garman collected 
from several localities in the Western Pacific ocean re-
sulted in the discovery of two new species of Halysion-
cum, which are described below. they represent the first 
verified records of diphyllideans from myliobatids of the 
genus Aetomylaeus. 

MATERIALS AND METHODS 
specimens of elasmobranchs belonging to two species of Ae-

tomylaeus were examined. one specimen of Aetomylaeus mac-
ulatus (gray) (host field number Bo178) was collected from 
the south china sea off sematan, Borneo during May 2003 by 
a local trawl fisherman. one specimen of Aetomylaeus cf. ni-
chofii 2 (Bloch et schneider) (sensu Naylor et al. 2012b) (host 
field number Nt51) was collected from the Arafura sea, off the 
Wessel islands, Northern territory, Australia in November 1999 
by the commercial trawler FV Ocean Harvest. in each case, the 
spiral intestine was removed, opened with a longitudinal mid-
ventral incision extending to the centre of the lumen of the spiral 
intestine, to expose the upper and lower surfaces of each cham-
ber, and fixed in 10% formalin in the field. spiral intestines were 
transported to the lab in individual whirl-pack bags, where they 
were transferred to 70% ethanol for storage. 

specimens prepared for light microscopy were hydrated in 
a graded ethanol series, stained with Harris’ haematoxylin, de-
hydrated in a graded ethanol series, cleared in methyl salicylate, 
and mounted in canada balsam on glass slides under coverslips. 
specimens prepared for scanning electron microscopy (sEM) 
were hydrated in a graded ethanol series, postfixed in 1% os-
mium tetroxide overnight at room temperature, dehydrated 
in a graded ethanol series, dried using hexamethyldisilazane, 
mounted on stubs with carbon tape, coated with gold in a ther-
mo Vg scientific Polaron sc 7630 and examined with a Philips 
Xl 30 scanning electron microscope at the Museo Argentino de 
ciencias Naturales. 

Measurements include the range followed in parentheses by 
the mean, standard deviation, number of worms examined (n) 
and total number of observations when more than one meas-
urement per worm was taken (n). All measurements are in mi-
crometres unless otherwise stated. Microthrix terminology fol-
lows chervy (2009). Hook formulae and hook symmetry follow 
tyler (2006) as modified by Kuchta and caira (2010). Figures 
were drawn with the aid of a drawing tube attached to a Zeiss 
Axioskope microscope. 

Museum abbreviations used are as follows: iPcAs, institute 
of Parasitology, Academy of sciences of the czech republic, 
České Budĕjovice, czech republic; lrP, lawrence r. Pen-
ner collection, Department of Ecology & Evolutionary Biol-
ogy, University of connecticut, storrs, connecticut; MZUM(P), 
Muzium Zoologi, Universiti Malaya, Kuala lumpur, Malaysia; 
QM, Queensland Museum, Brisbane, Australia; sBc, sarawak 
Biodiversity center, sarawak, Malaysia; UsNPc, U.s. National 
Parasite collection, Beltsville, Maryland. 

Additional information and images of each host specimen 
can be obtained by entering the host specimen number (e.g. 
Bo178, Nt51) in the host specimen database at www.elasmo-
branchs.tapewormdb.uconn.edu. the elasmobranch classifica-
tion used follows Naylor et al. (2012a) and the elasmobranch 

taxonomy follows Naylor et al. (2012b). Host specimen iden-
tifications were verified using sequence data generated for the 
protein-coding gene NADH2 (see Naylor et al. 2012b).

RESULTS

Halysioncum gibsoni sp. n.  Figs. 1–17 
Diagnosis (based on 16 specimens: five mature speci-

mens, three incomplete mature specimens, seven imma-
ture specimens and one observed using sEM): Worms 
apolytic, 3.15–4.35 mm (3.90 ± 0.46 mm, n = 5) long; 
greatest width 175–240 (208 ± 25, n = 5) at level of scolex 
or terminal proglottid; proglottids acraspedote, 5–7 (6 ± 1, 
n = 5) in number (Fig. 2). 

scolex consists of scolex proper and cephalic pedun-
cle, 375–710 (517 ± 98, n = 14) in length (Figs. 1, 2, 8). 
scolex proper 187–300 (236 ± 28, n = 14) long, 175–240 
(205 ± 21, n = 13) wide, composed of armed apical or-
gan and two bothria (Figs. 1, 8). Apical organ armature 
consists of one dorsal and one ventral group of 27 (n = 4) 
large hooks flanked on each side by a continuous row of 
11–12 (n = 3) smaller lateral hooklets (Figs. 1, 3, 4, 8). 
Each dorsoventral group of hooks arranged in two rows, 
consisting of one anterior row of 14 type A hooks (num-
bered 1 through 14 in Fig. 3) and one posterior row of 13 
type B hooks (numbered 1’ through 13’ in Fig. 3). 

Hook formula {(11–12) 14/13}; apical hooks type 
A and B gradually increase in length towards centre of 
group, with type B hook symmetry (Fig. 3). type A and B 
hooks differ in morphology; each row of hooks covered 
with tissue, with tips of prongs free. 

Apical hooks (see Fig. 3 for hook numbers) range in 
length from 25–36 (31 ± 4, n = 8) (type A hooks 1 and 
14) to 93–115 (105 ± 7, n = 8) (type B hook 7’). Hooklets 
10–20 (16 ± 4, n = 11) long (Fig. 4). Bothria oval, 135–232 
(179 ± 30, n = 20, n = 12) long, 150–212 (178 ± 21, n = 20, 
n = 12) wide (Figs. 1, 8). cephalic peduncle 225–500 
(328 ± 89, n = 15) long, 75–100 (85 ± 10, n = 15) wide 
at base, armed with eight longitudinal columns of 22–28 
(25 ± 2, n = 15, n = 24) spines (Figs. 1, 2, 5); spines with 
triradiate bases, 7–70 long (32 ± 25, n = 15, n = 27), de-
crease in length posteriorly (Fig. 5). 

Apex of scolex covered with capilliform and papilli-
form filitriches (Fig. 9). Distal bothrial surfaces with con-
spicuous central triangular region covered with acicular 
and papilliform filitriches (Figs. 10, 11); remainder of 
distal bothrial surfaces (lateral and posterior regions) cov-
ered with densely packed trifurcate spinitriches with long 
digits (Figs. 10–12). Proximal bothrial surfaces covered 
with papilliform filitriches and densely packed palmate 
spinitriches with 3–4 digits anteriorly (Fig. 13); spini-
triches longer, with more digits posteriorly, i.e. 7–9 digits 
in middle region (Fig. 14), 6–7 digits in posterior region 
(Fig. 15). Border between distal and proximal bothrial 
surfaces marked by abrupt change in microthrix type, 
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Figs. 1–7. Halysioncum gibsoni sp. n. Fig. 1. scolex, dorsoventral view (holotype, MZUMP 2013.32). Fig. 2. Entire worm (paratype, 
UsNPc 106974). Fig. 3. Apical hooks, dorsoventral view (holotype, MZUMP 2013.32). Fig. 4. continuous row of lateral hooklets 
(paratype, UsNPc 106974). Fig. 5. Detail of spines on the cephalic peduncle (holotype, MZUMP 2013.32). Fig. 6. Detail of ter-
minal genitalia in lateral view (paratype, UsNPc 106974). Fig. 7. Mature proglottid in ventral view (holotype, MZUMP 2013.32). 
Abbreviations: isv – internal seminal vesicle; ov – ovary; sr – seminal receptacle; ut – uterus; vg – vagina ; 1–14 – type A hooks; 
1’–14’ – type B hooks. 
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Figs. 8–17. Halysioncum gibsoni sp. n., scanning electron micrographs. Fig. 8. general view of scolex proper, dorsoventral view. 
small numbers indicate locations of details shown in Figs. 9–16. Fig. 9. surface of apex of scolex. Fig. 10. Detail of trifurcate 
spinitriches on lateral region of distal bothrial surface. Fig. 11. Border between central and lateral regions of distal bothrial surface. 
Fig. 12. lateral region of distal bothrial surface. Fig. 13. Proximal bothrial surface, anterior region. Fig. 14. Border between distal 
and proximal bothrial surface, middle region. Fig. 15. Proximal bothrial surface, posterior region. Fig. 16. surface of cephalic pedun-
cle. Fig. 17. surface of mature proglottid. scale bars: Fig. 8 = 25 µm; Figs. 9, 11, 12 = 2 µm; Figs. 10, 13–17 = 1 µm.

14

17

13

8

9

10 11

12

15 16



325

Ahead of print online version

from trifurcate to palmate spinitriches (Fig. 14). cephalic 
peduncle covered with papilliform filitriches (Fig. 16). 
strobila with acicular filitriches (Fig. 17). 

immature proglottids 4–6 (5 ± 1, n = 5) in number, ini-
tially wider than long, becoming longer than wide with 
maturity (Fig. 2). only one mature proglottid per stro-
bila observed in mature specimens; mature proglottid 
longer than wide, 1 100–1 670 (1 364 ± 234, n = 5) long, 
157–210 (188 ± 22, n = 5) wide, length to width ratio 
6–11 : 1 (7 ± 2). 

testes 18–22 (19 ± 1, n = 5) in number, 55–88 (71 ± 10, 
n = 5, n = 10) long, 25–45 (33 ± 6, n = 5, n = 10) wide, 
arranged in one column in anterior half of proglottid 
(Figs. 2, 7), one row deep in cross-section. Vas defer-
ens extensive, highly coiled (Figs. 6, 7). cirrus-sac oval, 
150–380 (212 ± 95, n = 5) long, 105–133 (119 ± 11, n = 5) 
wide; containing cirrus covered with large spinitriches 
17–20 long, glandular cells and internal seminal vesicle 
(Figs. 6, 7). 

ovary H-shaped, bilobed in cross-section, 100–113 
(106 ± 7, n = 5) in maximum width; ovarian lobes 113–230 
(177 ± 52, n = 5) long, posteriorly overlapped (Figs. 2, 7). 
Mehlis’ gland 35–65 (48 ± 14, n=4) in width, posterior 
to ovarian isthmus and seminal receptacle (Fig. 7). Va-
gina enlarged terminally, maximum diameter 100, mus-
cular wall 10 thick, covered distally by gland cells, opens 
posterior to cirrus-sac in midventral common genital pore 
at about 38–42% (40 ± 2%, n = 5) of proglottid length 
from posterior margin of proglottid, descends to ovarian 
isthmus, forms conspicuous seminal receptacle between 
ovarian lobes (Figs. 6, 7). Vitelline follicles in two lateral 
bands; each band consists of 1–2 dorsal and 1–2 ventral 
columns of follicles, which extend throughout proglot-
tid length, becoming less dense at level of cirrus-sac and 
ovary (Figs. 6, 7); follicles 13–27 (19 ± 4, n = 5, n = 20) 
long, 10–35 (19 ± 7, n = 5, n = 20) wide. gravid proglot-
tids and eggs not observed. 

t y p e  h o s t :  Mottled eagle ray, Aetomylaeus maculatus 
(gray) (chondrichthyes, Myliobatiformes, Myliobatidae) 
(No. Bo178).

s i t e  o f  i n f e c t i o n :  spiral intestine.
t y p e  l o c a l i t y :  off sematan, sarawak, Malaysia, south 

china sea, Pacific ocean (01°48’16''N, 109°46'47''E).
s p e c i m e n s  d e p o s i t e d :  Holotype (MZUM[P] 2013.32), 

four paratypes (MZUM[P] 2013.33–36), three paratypes 
(lrP 8059–8061), two paratypes (iPcAs c-636), one para-
type (sBc-P-00065), four paratypes (UsNPc 106974), spec-
imens examined with sEM retained in the collection of the 
first author, voucher of one of the specimens examined with 
sEM deposited in lrP (8062). 

E t y m o l o g y :  this species honours Dr. David gibson, for 
his dedicated service to the global community of parasite 
taxonomists in his masterful role as the long time editor of 
Systematic Parasitology.

Remarks. Among the 13 valid species of Halysion-
cum recognized by caira et al. (2013), H. megacanthum 

(ivanov et campbell, 1998) and H. nataliae (Kuchta et 
caira, 2010) exhibit an apical hook formula that overlaps 
with that of H. gibsoni sp. n. (i.e. {(12) 14/13}, {(10–14) 
14/13–15} vs {(11–12) 14/13}, respectively). Halysion-
cum gibsoni is readily distinguished from H. nataliae in 
that its testes are arranged in a single, rather than two, 
columns and in that its left and right columns of vitelline 
follicles converge, rather than remain separate, posterior 
to the ovary. With respect to H. megacanthum, the new 
species bears conspicuously fewer spines per column on 
the cephalic peduncle (22–28 vs 38–43), a greater number 
of testes (18–22 vs 13–15), and is a smaller species, with 
a total length of only 1.71–3.10 (vs 3.10–4.35) mm. 

Halysioncum arafurense sp. n.  Figs. 18–37 
Description (based on 12 mature specimens: 11 whole 

mounts and one observed with sEM): Worms apolytic, 
1.05–2.80 mm (1.91 ± 0.52 mm, n = 11) long; greatest 
width 145–285 (204 ± 54, n = 9) at level of scolex or 
terminal proglottid; proglottids acraspedote, 4–7 (5 ± 1, 
n = 10) in number (Fig. 18). 

scolex consists of scolex proper and cephalic peduncle, 
400–495 (434 ± 36, n = 9) in length (Figs. 18, 19, 25, 26). 
scolex proper 150–215 (201 ± 14, n = 10) long, 125–170 
(145 ± 17, n = 7) wide, composed of armed apical or-
gan and two bothria (Figs. 19, 26). Apical organ armature 
consists of one dorsal and one ventral group of 23 (n = 6) 
large hooks flanked on each side by a continuous row of 
9–11 (n = 5) smaller lateral hooklets (Figs. 19, 21, 22, 26, 
27). Each dorsoventral group of hooks arranged in two 
rows, consisting of one anterior row of 12 type A hooks 
(numbered 1 through 12 in Fig. 21) and one posterior row 
of 11 type B hooks (numbered 1’ through 11’ in Fig. 21). 

Hook formula {(9–11) 12/11}; apical hooks type B 
gradually increase in length towards centre of group, with 
type B hook symmetry (Fig. 21). type A and B hooks dif-
fer in morphology; each row of hooks covered with tissue, 
with tips of prongs free. 

Apical hooks (see Fig. 21 for hook numbers) range in 
length from 31–52 (42 ± 7, n = 7) (type A hooks 1 and 12) 
to 65–85 (74 ± 7, n = 7) (type B hook 6’). Hooklets de-
creasing slightly in length laterally, 10–31 (21 ± 6, n = 20) 
long, possess conspicuous protuberance on proximal sur-
face of posterior half (Fig. 22). 

Bothria oval, 80–170 (145 ± 26, n = 11) long, 125–170 
(151 ± 17, n = 9) wide (Figs. 19, 25, 26). cephalic pedun-
cle 118–275 (219 ± 59, n = 10) long, 78–177 (100 ± 30, 
n = 9) wide at base, armed with eight longitudinal col-
umns of 20–24 (22 ± 1, n = 9, n = 18) spines (Figs. 19, 
20, 25); spines with triradiate bases, 9–70 long (35 ± 25, 
n = 10, n = 20), decrease in length posteriorly (Fig. 19). 

Apex of scolex covered by capilliform and papilliform 
filitriches (Fig. 28). Distal bothrial surfaces with conspic-
uous central triangular region covered with papilliform 
filitriches (Fig. 29) interspersed with capilliform filitrich-
es centrally (Fig. 30); remainder of distal bothrial sur-

ivanov and caira: New diphyllideans from Aetomylaeus spp.



326

Ahead of print online version

Figs. 18–24. Halysioncum arafurense sp. n. Fig. 18. Entire worm (holotype, QM g234249). Fig. 19. scolex, dorsoventral view 
(paratype, QM g234250). Fig. 20. Detail of spines on the cephalic peduncle (paratype, QM g234250). Fig. 21. Apical armature, 
dorsoventral view (paratype, lrP 8058). Fig. 22. continuous row of lateral hooklets, arrows indicate proximal protuberance on 
hooklets (paratype UsNPc 106955). Fig. 23. Detail of terminal genitalia in lateral view (paratype, UsNPc 106955). Fig. 24. Mature 
proglottid in ventral view (paratype, lrP 8058). Abbreviations: isv – internal seminal vescicle; mg – Mehlis’ gland; ov – ovary; 
sr – seminal receptacle; ut – uterus; vf, vitelline follicle; vg – vagina ; 1–12 – type A hooks; 1’–11’ – type B hooks. 
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Figs. 25–37. Halysioncum arafurense sp. n., scanning electron micrographs. Fig. 25. general view of scolex, dorsoventral view. 
small number indicates location of details shown in Fig. 36. Fig. 26. scolex, dorsoventral view. small numbers indicate locations of 
details shown in Figs. 28–34. Fig. 27. Detail of continuous row of lateral hooklets. Fig. 28. surface of apex of scolex. Fig. 29. Bor-
der between central and lateral regions of distal bothrial surface. Fig. 30. central region of distal bothrial surface. Fig. 31. lat-
eral and posterior region of distal bothrial surface. Fig. 32. Border between distal and proximal bothrial surface, anterior region. 
Fig. 33. Proximal bothrial surface, anterior region. Fig. 34. Proximal bothrial surface, posterior region. Fig. 35. surface of scolex 
proper. Fig. 36. surface of cephalic peduncle. Fig. 37. surface of immature proglottid. scale bars: Fig. 25 = 50 µm; Fig. 26 = 25 µm; 
Fig. 27 = 10 µm; Figs. 28, 32–37 = 2 µm; Figs. 29–31 = 1 µm. 
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faces (lateral and posterior regions) covered with densely 
packed trifurcate spinitriches with long digits (Figs. 29, 
31). Proximal bothrial surfaces covered with papilliform 
filitriches and densely packed palmate spinitriches with 
3–5 digits in anterior portion and palmate spinitriches 
with 5–7 digits posteriorly (Figs. 33, 34). 

Border between proximal and distal bothrial surfaces 
marked by abrupt change in microthrix type, having band 
of capilliform filitriches between palmate and trifurcate 
spinitriches on proximal and distal surfaces, respectively 
(Fig. 32). scolex proper covered by trifid spinitriches 
with central digit longer than lateral digits (Fig. 35). ce-
phalic peduncle covered with acicular filitriches (Fig. 36). 
strobila covered with densely packed filitriches (Fig. 37). 

immature proglottids 3–6 (4 ± 1, n = 10) in number, 
initially wider than long, becoming longer than wide with 
maturity (Fig. 18). Mature proglottids 1–2 (1 ± 0.3, n = 9) 
in number, longer than wide (ratio 3–5 : 1), 540–1 220 
(770 ± 212, n=9) long, 145–285 (204 ± 54, n = 9) wide. 

testes 13–17 (14 ± 1, n = 11) in number, 70–113 
(85 ± 12, n = 11, n = 16) long, 38–63 (49 ± 8, n = 11, 
n = 16) wide, arranged in two irregular columns from an-
terior margin of proglottid to anterior margin of cirrus-sac 
(Fig. 24), one row deep in cross section. cirrus-sac pyri-
form, anterior to ovary, 75–175 (131 ± 33, n = 10) long, 
70–137 (98 ± 23, n = 10) wide, contains cirrus covered 
with large spinitriches 8–15 long and numerous gland 
cells, and internal seminal vesicle (Figs. 23, 24). Ex-
tensive vas deferens resembles external seminal vesicle 
(Fig. 24). 

ovary H-shaped in frontal view, bilobed in cross-sec-
tion, with lobes anterior to ovarian isthmus longer than 
lobes posterior to isthmus (Fig. 24), 95–175 (120 ± 27, 
n = 9) wide at ovarian isthmus; ovarian lobes 80–210 
(130 ± 42, n = 11) long. Mehlis’ gland 43–70 (55 ± 10, 
n = 6) in width, posterior to ovary (Figs. 23, 24). Vagina 
enlarged terminally, maximum diameter 60, muscular 
wall 12 thick, surrounded distally by gland cells, opens 
posterior to cirrus-sac in midventral common genital pore 
at about 31–40% of proglottid length from posterior mar-
gin of proglottid. Vitelline follicles in two lateral bands; 
each band consists of 1–2 dorsal and 1–2 ventral columns 
of follicles, extends throughout proglottid length, with 
dorsal follicles interrupted at level of ovary (Fig. 23); fol-
licles 30–65 (43 ± 11, n = 10, n = 25) long, 20-45 (34 ± 17, 
n = 10, n = 25) wide. gravid proglottids and eggs not 
observed.

t y p e  h o s t :  Banded eagle ray, Aetomylaeus cf. nichofii 2 
(sensu Naylor et al. 2012b) (chondrichthyes, Myliobati-
formes, Myliobatidae) (No. Nt51).

s i t e  o f  i n f e c t i o n :  spiral intestine.
t y p e  l o c a l i t y :  East of Wessel islands, Northern ter-

ritory, Australia, Arafura sea, Pacific ocean (11°17'44''s, 
136°59'48''E).

s p e c i m e n s  d e p o s i t e d :  Holotype (QM g234249), two 

paratypes (QM g234250, g234251), four paratypes (lrP 
8055–8058), three paratypes (UsNPc 106955), two para-
types (iPcAs c-637), specimens examined with sEM re-
tained in the collection of the senior author, voucher of one 
specimen examined with sEM deposited in lrP (8056). 

E t y m o l o g y :  this species is named for its type locality.

Remarks. Among the 14 valid species of Halysioncum, 
the hook formula of H. arafurense sp. n. overlaps only 
with that of H. mexicanum (tyler et caira, 1999). these 
two species are readily distinguished in that, whereas the 
vitelline follicles of the former are interrupted dorsally 
at the level of the ovarian lobes, this is not the case in 
H. mexicanum. Furthermore, these two species differ in 
the shape of their lateral hooklets in that there is a con-
spicuous proximal protuberance on the hooklets of the 
new species that is not seen in H. mexicanum. in addition, 
the new species generally possesses a smaller number of 
spines per column on the cephalic peduncle (20–24 vs 
23–40) and also smaller apical hooks (up to 85 vs 113 µm 
long) than stated in H. mexicanum. in addition to a hook 
formula that differs from that seen in H. gibsoni {(9–11) 
12/11} vs {(11–12) 14/13}, this new species is smaller 
(1.05–2.80 vs 3.15–4.35 mm in total length) and bears 
fewer testes (13–15 vs 18–22), which are arranged in two 
columns rather than a single column.

DISCUSSION
Diphyllidean cestodes parasitize a wide range of elas-

mobranchs, most commonly, species of carcharhini-
formes, Myliobatiformes, rajiformes and rhinopristi-
formes. Among these, the selachian families triakidae 
and scyliorhinidae host the majority of diphyllidean gen-
era (i.e. Coronocestus, Ditrachybothridium and Ahamuli-
na Marques, Jensen et caira, 2012). in contrast, batoids 
host only two genera (Echinobothrium and Halysioncum, 
see Kuchta and caira 2010, rodriguez et al. 2011, ivanov 
and caira 2012, Marques et al. 2012, caira et al. 2013a,b), 
but they host the majority of diphyllidean species. 

Among this group of elasmobranchs, Echinobothrium 
diversity is particularly high in the rajidae, rhinobati-
dae and Dasyatidae, whereas Halysioncum has a particu-
lar affinity for batoids of the families Myliobatidae and 
rhinopteridae (caira et al., 2013a). Nonetheless, to date, 
only six valid species of Halysioncum have been reported 
from myliobatids, four from species of Myliobatis, i.e. 
H. fautleyae (tyler et caira, 1999) from M. californica; 
H. megacanthum from M. goodei; and H. mexicanum 
from M. californica and M. longirostris (see Kuchta and 
caira 2010), and now two from Aetomylaeus (i.e. H. gib-
soni and H. arafurense from A. maculatus and A. cf. ni-
choffi 2, respectively). Among the remaining species 
of the Myliobatidae (see Koch et al. 2012, Naylor et al. 
2012a), Aetobatus ocellatus (Kuhl) has been reported to 
host diphyllideans (Kuchta and caira 2010). southwell 
(1911) described E. boisii southwell, 1911 from A. ocel-
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latus as [A. narinari (Euphrasen)] off sri lanka. However, 
it has been considered a species inquirenda by most au-
thors (campbell and Andrade 1997, ivanov and campbell 
1998a, tyler 2006, Kuchta and caira 2010) because it 
was described from a single immature specimen, no di-
agnostic features were provided, and data on the apical 
armature were lacking and cannot be determined from the 
original figures owing to their sketchy nature (southwell 
1911 – Fig. 6a on Plate V). 

southwell (1925) later synonymized this species with 
E. typus van Beneden, 1849, despite the fact that E. ty-
pus is a much smaller worm (mature worms 2.0–5.6 mm 
vs immature worms 10 mm long). recently, caira et al. 
(2013a) transferred this species to Halysioncum on the 
basis of a continuous band of lateral hooklets observed in 
a voucher specimen collected from the type host, and also 
in light of its association with a myliobatid host. How-
ever, due to the uncertainty of its morphological features, 
H. boisii should remain a species inquirenda. 

one additional record of a cestode from a myliobatid 
is also of potential relevance here. Diagonobothrium 
asymmetricum shipley et Hornell, 1906 was described 
by shipley and Hornell (1906) from A. maculatus (as 
Myliobatis maculatus) off sri lanka. the description is 
also inadequate by modern standards and was based on 
the scolex of a single specimen; this monotypic genus has 
subsequently been treated as a genus inquirendum (War-
dle and Mcleod 1952, Jones et al. 1994), genus incerta 
sedis (Yamaguti 1959) and a nomen dubium (tyler 2006). 

Euzet (1994) suggested this specimen was likely a di-
phyllidean that had lost its rostellar hooks and cephalic 
peduncle spines. in fact, diphyllideans are small, delicate 
worms and it is not rare to find them hookless, especially 
if the host is not dissected immediately after capture. Nev-
ertheless, the specimen described as D. asymmetricum 
was certainly not conspecific with H. gibsoni, described 
herein from the same host species. Whereas H. gibsoni is 
a relatively small species with a maximum scolex size of 
710 µm long by 240 µm wide, shipley and Hornell (1906) 
reported D. asymmetricum to bear a scolex 2.3 mm long 
by 1.0 mm wide. As a consequence, we believe the speci-
mens described in the present study constitute the first 

verified report of diphyllideans from a species of Aeto-
mylaeus.

Based on other cestode records, at least 11 other spe-
cies of myliobatids have been examined for cestodes (see 
Koch et al. 2012). Among these, only Pteromylaeus bovi-
nus (geoffroy saint-Hilaire) has been reported to host 
diphyllideans; an undescribed species of Halysioncum 
from Pteromylaeus bovinus (geoffroy saint-Hilaire) was 
included in the molecular phylogenetic analysis of caira 
et al. (2013a). Eight of the 25 species of Myliobatidae re-
main to be examined for cestodes of any type. the mylio-
batids are indeed an understudied group of available hosts 
for diphyllideans and represent interesting target hosts 
if the diversity of diphyllidean tapeworms is to be fully 
estimated and understood. With the exception of H. mexi-
canum and H. fautleyae, both reported from two host 
species, only one species of diphyllidean has been found 
in each species of myliobatid. if this pattern persists, we 
predict the total number of species of Halysioncum will 
approximately equal the number of unexamined mylioba-
tiform species. 

the species of Halysioncum parasitizing myliobatid 
hosts share some morphological traits. the cirrus is cov-
ered with robust spinitriches, the vagina is enlarged and 
dilated distally, the genital pore is anterior to the ovary, 
and the vitelline follicles are confluent in the posterior ex-
tremity of the proglottid (in all species but H. fautleyae, 
which is unique in exhibiting vitelline follicles that ex-
tend from the anterior margin of the proglottid to the an-
terior margin of the ovary). However, none of these traits 
are unique to this suite of diphyllideans.
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