
Description of male (Figs. 5-8, Table 2): Body length 3.5 
mm (3.2-3.8 excluding caudal ramus, n= 7). Dorsal shield 
longer (1.7-1.2.1 mm; mean, 1.9 mm) than wide (1.5-1.7 
mm; mean, 1.6 mm). Second thoracic plate wider (1-1.1 mm; 
mean, 1.1 mm) than long 0.6 mm. Third thoracic plate wider 
0.8 mm than long 0.3 mm. Fourth thoracic plate wider (0.7-
0.8 mm; mean, 0.8 mm) than long 0.4 mm. Genital complex 
little longer (0.7-0.8 mm; mean, 0.75 mm) than wide 0.7 
mm. Abdomen a little wider (0.3-0.4 mm; mean, 0.35 mm) 
than long 0.2 mm. Caudal ramus as long as wide (0.2 mm). 

Antennule (Fig. 6a) 2-segmented; basal segment broader 
and longer than distal segment, the former with 15-17 lightly 
plumose setae, the later with 3 subapical long plumose setae, 
3 long plumose setae, 3 long, and 4 naked setae. Mandible 
(Fig. 6b), and maxilla (Fig. 6e) as in female. Maxillule (Fig. 
6c) bears 1 naked and 2 plumose setae on palp, and a robust 
process on endite. Antenna (Fig. 6f) 4-segmented; first 
segment with a process; second segment slightly longer than 
first, unarmed; third segment with 1 medial and 1 subdistal 
spine; fourth segment transformed into a hook-shaped 
process. Maxilliped (Fig. 6d) with corpus with one small pad 
on anterior protrusion; subchela with a seta, without posterior 
swelling; terminal segment with a densely spinulose posterior 
area. Caudal ramus (Fig. 6g) bears 2 small and 4 long pinnate 
setae distally and a medial row of setules. Leg 5 (Fig. 6h) with 
one naked and one plumose seta. Setal and spinal formulae 
of legs 1-4 as in Table 2.

Figure 5. Pandarus boscii, microphotograph of a male specimen  / 
Pandarus boscii, microfotografía de un ejemplar macho 

Figure 6. Pandarus boscii, male, a) antennule, b) mandible, c) maxillule, d) maxilliped, e) maxilla, f) antenna, g) caudal 
ramus, h) fifth leg / Pandarus boscii, macho, a) anténula, b) mandíbula, c) maxílula, d) maxilípedo, e) maxilar, f) antena, g) rama 
caudal, h) quinta pata
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Leg 1 (Fig. 7a) with 2-segmented rami. Proximal exopodal 
segment longer than distal segment, the former with one outer 
spine, the latter with 4 spines and 3 plumose setae. Proximal 
endopodal segment shorter than distal segment; proximal 
segment unarmed, distal segment with 3 plumose setae.

Leg 2 (Fig. 7b) with 2-segmented rami. Proximal exopodal 
segment slightly longer than distal segment, the former 
with one outer spine and one plumose inner seta, and with a 
densely spinulose outer patch; distal segment with 4 spines 
and 5 plumose setae. Distal endopodal segment longer than 
proximal segment, the latter with one inner plumose seta, the 
former with 7 setae.

Leg 3 (Fig. 7c) with 2-segmented rami. Proximal and distal 
segments subequal in length, the former with one outer spine, 
the latter with two spines and five setae. Proximal endopodal 
segment shorter than distal segment, the former with one 
plumose inner seta, the latter with 4 plumose setae.

Leg 4 (Fig. 7d) with 2-segmented rami. Proximal exopodal 
segment slightly longer than distal segment, the former with 
one outer spine, the latter with 2 spines and 4 plumose setae. 
Proximal endopodal segment armed with one inner, distal 
endopodal segment armed with 3 plumose setae.

Remarks: Pandarus boscii was reported on Mustelus 
mustelus (basionym: Squalus mustelus) by Leach (1816). 
Leach (1816) described this species as pale, and gave some 
drawings such as body, antenna, and legs 1-7. Unfortunately, 
most of the descriptions given by Leach (1816) are not very 

obvious and informative. Also, he did not give a detailed 
description of its morphology. Baird (1850) regarded P. boscii 
as separate species, but noticed P. boscii is extremely similar 
to P. bicolor. He suggested that this species well be a variety 
of P. bicolor. He noticed also that P. boscii does not have black 
spots, is pale in color, and that it is smaller than P. bicolor. 
Since then, P. boscii has been considered as a synonym due 
to deficiencies in the description of the parasite (Brian 1906, 
Wilson 1907, Scott & Scott 1913, Hewitt 1967, Cressey 1967, 
Walter & Boxshall 2022).

Dıscussıon

Picked dogfish, Squalus acanthias Linnaeus, 1758 
(Elasmobranchii, Squaliformes, Squalidae) is a 

benthopelagic and oceanodromous shark. It feeds on demersal 
fishes, demersal crustaceans, and several invertebrates (Froese 
& Pauly 2020). Twenty-five parasitic copepod species were 
reported from picked dogfish. Twelve of twenty-five parasitic 
copepod species belong to the family Pandaridae. Three 
species of Pandarus, P. ambiguus, P. bicolor, and P. cranchii 
have been reported from picked dogfish (WoRMS 2022). 

Pandarus bicolor samples having two colors and P.boscii 
having pale-color matching with Leach (1816)’s description 
were found in this study. After dissection of the species, 
it was possible to confirm that P. boscii and P. bicolor are 
morphologically different. 

Table 2. Comparison of armature of legs 1-4 of adult male of P. boscii and ten pandarid species [the exopod of legs are showed 
before slash character (/) and the endopod after] / Comparación del esqueleto de las piernas 1-4 del macho adulto de P. boscii y diez 
especies de pandáridos [el exópodo de las piernas se muestra antes del slash (/) y el endópodo después]
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Figure 8. Setal and spinal formulae of legs 3-4 of Pandarus bicolor (a, b) and Pandarus boscii (c, d) / Fórmula de setas y espinas de las patas 3-4 de 
Pandarus bicolor (a, b) y Pandarus boscii (c, d)

Figure 7. Pandarus boscii, male, a) first leg, b) second leg, c) third leg, d) fourth leg / Pandarus boscii, macho, a) primera pata, 
b) segunda pata, c) tercera pata, d) cuarta pata
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The morphology of the female of P. bicolor has been 
studied by various researchers (e.g., Baird 1850, Scott 1900, 
Scott & Scott 1913, Barnard 1955, Cressey 1967, Hewitt 
1967, Kabata 1979, 1992; Öktener et al. 2020). In this study, 
it was possible to collect and examine female individuals of 
P. bicolor and P. boscii. The morphological characters of P. 
boscii observed in this study were compared with the findings 
of P. bicolor presented by Kabata (1979), and Öktener et al. 
(2020). In females, the maxillule, maxilla, and antenna of 
P. boscii are similar to those of P. bicolor. The following 
differences were observed between P. boscii and P. bicolor: 
number of setae on the first and distal antennulary segments 
(24-26 plumose setae in P. bicolor, but 23-25 setae in P. 
boscii and 13 setae in P. bicolor, but 12 setae in P.boscii, 
respectively), number of teeth on the mandibular blade (8 in 
P. bicolor, but 7-8 teeth in P. boscii), and the occurrence of 
a seta on the maxilliped of P. boscii (absent in P. bicolor). 
Minor differences were also found in the spinal and setal 
formulae of the exopods and endopods of the legs of both 
species, for example; there are 5 spines on the proximal 
exopodal segment of the second leg of P. boscii, but 6 spines 
are present in P. bicolor. 

No published descriptions or drawings of the male of P. 
boscii are available. Kabata (1979) mentioned that the male 
of P. bicolor is not well known, and indicated that there are 
discrepancies in the armature formula of the legs given by 
various authors. Kabata (1979) indicated the uncertainty in 
the number of setae and spines on the exopod and endopod of 
the legs of P. bicolor with a question mark. In this work, male 
and females of P. boscii were studied and the discrepancies 
highlighted by Kabata (1979) are resolved.

The maxillule and maxilla of the males of P. boscii 
are similar to those of the males of P. bicolor, but several 
morphological differences were observed between the males 
of P.boscii and P. bicolor. The differences between the males 
of P. boscii and P. bicolor are: the total body length (3.5 mm 
in P. boscii, 3.9 mm in P. bicolor), the number of setae on 
the first and distal segments of the antennule (26-27 plumose 
setae in the first antennulary segment in P. bicolor, but 15-17 
setae in P. boscii; 12 setae in the distal antennulary segment 
of P. bicolor, but 14 setae in P. boscii), the number of teeth of 
the mandibular blade (8 teeth in P. bicolor, but 7 in P. boscii), 
presence of a process on the first segment of the antenna in 
P. boscii, (absent in P. bicolor), presence of a seta on the 
maxilliped of P. boscii, (absent in P. bicolor), number of setae 
on leg 5 (3 plumose setae and one stout seta in P. bicolor, but 
one naked and one plumose seta in P. boscii).

Major differences were detected in the number of spines 
and setae of exopods and endopods of swimming legs in both 
species. The distal exopodal segment of third and fourth legs 
are armed with two spines in P. boscii, but with four spines 
in P. bicolor. The distal endopodal segment of third and 
fourth legs are armed with four and three setae, respectively, 
in P. boscii, but with five and four setae, respectively, in P. 
bicolor (Fig. 8). 

P. cranchii female differs noticeably from P. boscii 
in having eyespots separated in fully pigmented forms, 
dorsal plate of thoracic segment 2 extending well beyond 
the posterior edge of the plate of segment 3 according to 
Cressey (1967). Differences in mouthparts of the females of 
P. boscii and P. cranchii are: the number of setae on the first 
and distal segments of the antennule (26 plumose setae in 
the first antennulary segment in P. cranchii, but 23-25 setae 
in P. boscii; 11 setae in the distal antennulary segment of P. 
cranchii, but 12 setae in P.boscii), the number of teeth of 
the mandibular blade (10 teeth in P. cranchii, but 7-8 in P. 
boscii), the number of segments of the antenna (5 segments 
in P. cranchii, but 4 segments in P. boscii); the number of seta 
on the maxillule (2 setae on and a stout seta in P. cranchii; 3 
setae and a robust process in P. boscii). The differences among 
setal and spinal formulae of legs 3-4 of males of P. boscii and 
P. cranchii are: 2 spines on the second exopodal in P. boscii, 
but 4 spines in P. cranchii. 

Pandarus ambiguus (nomen dubium Nogagus ambiguus) 
was described from male individuals collected from piked 
dogfish (Squalus acanthius) caught from the North Sea in 
1902 by Scott (1907). The males of P. boscii and P. ambiguus 
can be easily distinguished by the number of setae on the 
antennule, and armature and shape of maxilliped (with or 
without terminal claws). The setal and spinal formulae of 
the exopod, and endopod of legs 1 and 2 is the same for both 
species. However, the setal formulae of the third and fourth 
legs of these two species is different. Two spines on the second 
exopodal segment are present in P. boscii, but 4 spines are 
present in P. ambiguus. 

The following color differences in female body were 
observed between P. boscii and other pandarids: colorless 
or pale without pigmentation in P. boscii (Leach, 1816), but 
creamy yellow to dark brown and cephalon usually heavily 
pigmented in P. bicolor (from Kabata 1979), creamy yellow 
with dark brown pigmentation in P. carcharhini, creamy 
yellow with light brown pigmentation in P. floridanus and 
P. katoi, dark brown except where unpigmented in P. niger, 
a rich brownish black, the margins of the carapace and of 
the dorsal plates in P. smithii, creamy white except for some 
light brown pigmentation (from Cressey 1967), dull yellow 
or yellowish white or dark brown to black with eye spots in 
P. sinuatus (from Wilson 1907, Cressey 1967), dark chocolate 
chestnut brown in P. rhincodonicus (from Norman et al. 
2000), a chocolate-brown blotch covering the center of the 
carapace, dark brown to black with eye spots in P. satyrus; 
yellowish brown in P. brevicaudis, light brownish yellow, 
more or less covered with dark brown-black pigment in P. 
cranchii (from Wilson 1907).

The females of 14 pandarid species (except of P. bicolor) 
differs noticeably from the female of P. boscii in the dorsal 
plate of thoracic segment 2 reaching well beyond the posterior 
edge of the plate of segment 3 (Wilson 1907, Cressey 1967).

Öktener RBMO 57(3): 124-134, 2022

<https://doi.org/10.22370/rbmo.2022.57.3.3996>
132

Description of Pandarus boscii



The males of P. carcharhini, P. niger, P. rouxii, and P. 
zygaenae remain unknown and have not been compared 
to P. boscii. The legs 1 and 2 of P. boscii and the other 10 
Pandarus species (P. ambiguus, P. bicolor, P. brevicaudis, P. 
cranchii, P. floridanus, P. katoi, P. rhincodonicus, P. satyrus, P. 
sinuatus, P. smithii) are very similar. However, some obvious 
differences were observed in the second exopodal segment 
of legs 3 and 4. P. boscii differs from the other species that it 
has distal exopodal segment of 3 and 4 legs with 2 spines and 
distal endopodal segment of 3 and 4 legs with 4 and 3 setae, 
respectively. These differences are seen in Table 2.

Baird (1850) suggested that P. boscii is most probably 
a variety of P. bicolor, which prompted other authors (e.g., 
Brian 1906, Wilson 1907, Scott & Scott 1913, Hewitt 1967, 
Cressey 1967, Kabata 1979, Walter & Boxshall 2022) to 
consider the former as a synonym of the latter. In this study, 
the morphological differences of male and female individuals 
of P. boscii are revealed for the first time through a complete 
description of P. boscii and compared with those of P. 
bicolor. In addition, uncertainties about the leg morphology 
of P. bicolor mentioned by Kabata (1979) are clarified in 
this study. Recently, Palomba et al. (2022) presented the 
molecular characterization of some pandarid copepods found 
in Mediterranean sharks. Thus, genetic and molecular studies 
of Pandarus boscii are likely to be carried out in the future 
for confirmation of the species.
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