
http://folia.paru.cas.cz

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Research Article

Address for correspondence: A.A. Özak, Department of Life Sciences, The Natural History Museum, Cromwell Road, London SW7 5BD, UK.  
Phone: +44 744 022 15 81; Fax: +44(0) 207 942 5054; E-mail: ozargun@gmail.com or a.ozak@nhm.ac.uk

© Institute of Parasitology, Biology Centre CAS
Folia Parasitologica 2015, 62: 054
doi: 10.14411/fp.2015.054

The discovery of male Caligus brevicaudatus Scott, 1901  
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ichthys lucerna (Linnaeus) from the eastern Mediterranean

İbrahim Demirkale1, Argun Akif Özak1,2 and Geoffrey Allan Boxshall2

1 Department of Fish Diseases & Aquaculture, Faculty of Fisheries, University of Cukurova, Adana, Turkey;
2 Department of Life Sciences, The Natural History Museum, London, UK

Abstract: Caligus brevicaudatus Scott, 1901, a common but poorly known species of parasitic copepod, is redescribed from newly 
collected specimens of both sexes. The new material was collected from the body surface of tub gurnards, Chelidonichthys lucerna 
(Linnaeus), caught in eastern Mediterranean waters off the Turkish coast. Inadequately described female structures from earlier de-
scriptions are redescribed and illustrated in detail and the male of C. brevicaudatus is described for the first time. The new material of 
C. brevicaudatus is compared with material collected by A. Scott and stored in the collections of the Natural History Museum, London. 
In addition, a voucher specimen of Caligus uranoscopi Vaissière, 1955, stored in the collections of the Muséum National d’Histoire 
Naturelle in Paris is re-examined. Caligus uranoscopi is recognised as a junior subjective synonym of C. brevicaudatus since it does 
not differ in any substantive characters.
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The Caligidae is the most species-rich family within 
the copepod order Siphonostomatoida and Caligus Müller, 
1759 is the largest genus, currently containing approxi-
mately 250 valid species (Hayes et al. 2012). Caligus brev-
icaudatus Scott, 1901 is one of a group of only 11 spe-
cies that share the possession of a two-segmented fourth 
exopod carrying three unequal distal spines and no lateral 
spine, in combination with a one-segmented abdomen (less 
than the half length of the genital complex) in the female 
(Table 1). Four of these eleven species, C. brevicaudatus, 
C. kalumai Lewis, 1964, C. littoralis Luque et Cezar, 2000 
and C. wilsoni Delamare Deboutteville and Nunes-Ruivo, 
1958 are known on the basis of females only (Table 1). 

In this paper we present the first description of the male 
of C. brevicaudatus, which we collected from the ventral 
body surface of tub gurnards, Chelidonichthys lucerna 
(Linnaeus), captured in northeastern Mediterranean wa-
ters off the Turkish coast. Caligus brevicaudatus was first 
reported as parasitic on grey gurnard, Eutrigla gurnardus 
(Linnaeus), from Liverpool Bay by Scott (1901). Although 
subsequent reports of C. brevicaudatus have most com-
monly been from gurnards (family Triglidae), it has also 
been found on two flatfish species: the bastard halibut, 
Paralichthys olivaceus (Temminck et Schlegel), and the 
dover sole, Solea solea (Linnaeus), belonging to the fam-
ilies Paralichthyidae and Soleidae, respectively (Choi et 

al. 1995, Marques et al. 2009, Özak et al. 2013). Since its 
original description, the morphology of C. brevicaudatus 
has been redescribed or revisited by various authors (Scott 
and Scott 1913, Scott 1929, Kabata 1979, Choi et al. 1995, 
Benmansour and Ben Hassine 1998, Ramdane et al. 2010, 
Özak et al. 2013). Despite all these earlier studies there are 
still new morphological details of female C. brevicaudatus 
that have been incompletely documented and the male of 
C. brevicaudatus has not been previously described. 

As redescribed here, C. brevicaudatus closely resembles 
C. uranoscopi Vaissière, 1955 reported from Chelidonich-
thys lucerna (as Trigla lucerna Linnaeus), Uranoscopus 
scaber Linnaeus and Mullus barbatus Linnaeus collect-
ed in Mediterranean waters off the Algerian coast (Vais-
sière 1955, Ramdane et al. 2010). A comparative study of 
C. brevicaudatus and a voucher specimen of C. uranosco-
pi, collected by Ramdane et al. (2010) and stored in the 
collections of the Muséum National d’Histoire Naturelle in 
Paris (MNHN-Cp6048), is also presented. 

MATERIALS AND METHODS
During a one-year (1. 12. 2012–1. 12. 2013) parasitologi-

cal survey, tub gurnards, Chelidonichthys lucerna, were caught 
monthly by bottom otter trawl at depths ranging from 40‒50 m in 
Iskenderun Bay, near Yumurtalık (36°42'02''N; 35°48'34''E) and 
Konacık (36°23'39''N; 35°48'12''E). The fish (n = 2 700) ranged in 
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total length from 19 to 25 cm. Parasitic copepods were collected 
from the anteroventral body surface of the host and immediately 
preserved in 70% ethanol. Subsequently, specimens were cleared 
in lactic acid for 2 h, then dissected on glass-slides and mounted 
as temporary preparations in lactophenol. Measurements were 
made using an ocular micrometer and drawings were made with 
the aid of a drawing tube on an Olympus microscope (Olympus 
BX 51, Olympus, Japan). All measurements are in millimetres 
(mm) unless otherwise indicated and are presented as the range 
followed by the mean in parentheses. All specimens were iden-
tified to species level using Scott (1901) and Kabata (1979). The 
morphological terminology follows Boxshall (1990) and Huys 
and Boxshall (1991); host fish names are according to FishBase 
(Froese and Pauly 2015).

Caligus brevicaudatus from Turkey: Fourty-one adult females 
and three males collected from the anteroventral body surface of 
the tub gurnard, Chelidonichthys lucerna (Linnaeus), captured in 
Iskenderun Bay, off Yumurtalık Port, and off Konacık province 
in Turkey, by Argun Akif Özak; 11 females and 1 male C. brevi-
caudatus are deposited at the Natural History Museum, London 
(NHMUK reg. nos 2015.436‒445 (♀), 2015.446 (♂); remaining 
material (thirty females and two males) retained in the personal 
collection of the second author. The prevalence of C. brevicauda-
tus on C. lucerna was 37.5% (720 of 2 250 hosts parasitized) over 
the 12-month period of study.

Natural History Museum, London: 32 adult females collected 
from Chelidonichthys lucerna (Linnaeus) [as Trigla lucerna (Lin-
naeus)] caught in Luce Bay, Scotland, in 1912 and donated by 
T. and A. Scott, BM(NH) Reg. Nos 1913.9.18.77‒86. 

Caligus uranoscopi from Muséum National d’Histoire Natur-
elle, Paris: female voucher specimen (MNHN-Cp6048) collected 
from red mullet, Mullus barbatus barbatus (Linnaeus), caught in 
Algerian coastal waters and donated by Ramdane et al. (2010). 

RESULTS

Caligus brevicaudatus Scott, 1901  Figs. 1–3

Description (based on the newly collected Turkish ma-
terial):

Female. Body (Fig. 1A) comprising caligiform ceph-
alothorax, incorporating first to third pedigerous somites, 
a small fourth pedigerous somite, genital complex and 
one-segmented abdomen. Total body length 3.37–4.20 

(3.75) (n = 10). Cephalothorax covered by suborbicular 
cephalothoracic shield provided with conspicuous margin-
al membrane laterally; shield longer than wide, 1.78–2.27 
× 1.59–2.01 (2.0 × 1.7) and slightly broader posteriorly. 
Posterior boundary of thoracic zone extending slightly 
beyond posterior margins of lateral zones. Frontal plates 
provided with membrane and bearing paired lunules. 
Fourth pedigerous somite wider than long, 0.11‒0.23 × 
0.48‒0.62 (0.18 × 0.52), forming narrow but distinct zone 
between cephalothorax and genital complex. Genital com-
plex (Fig. 1A) subrectangular, slightly longer than wide, 
1.35‒1.51 × 1.18‒1.43 (1.45 × 1.36), with rounded ante-
rior corners and slightly concave posterior margin; later-
al margins parallel and ornamented with array of 8 small 
compound sensillae (Fig. 1B) along each side (positions 
arrowed in Fig. 1A).

Abdomen (Fig. 1C) length about 20% length of genital 
complex; wider than long, 0.22‒0.37 × 0.29‒0.41 (0.29 × 
0.35); one-segmented and ornamented with pores, sensil-
lae and patch of spinules. Caudal rami (Fig. 1D) slightly 
longer than wide, 0.1‒0.2 × 0.07‒0.09 (0.12 × 0.08), about 
half length of abdomen, armed with 6 pinnate setae: 3 long 
setae apically, 1 short inner seta, 2 short but very unequal 
outer setae. Antennule (Fig. 1E) two-segmented; proximal 
segment much wider than distal, armed with 25 pinnate 
setae on anterior and anteroventral surfaces plus 2 unarmed 
and unequal setae located dorsally (Fig. 1E, arrowed); 
distal segment cylindrical, armed with 11 setae plus 2 
aesthetascs on distal margin (Fig. 1E, arrowheads), and 
subterminal seta on posterior margin. Antenna (Fig. 1F) 
uniramous, comprising coxa, subrectangular basis and lat-
erally directed subchela formed by fused endopod and dis-
tal claw. Coxa armed with small, blunt, posteriorly directed 
spinous projection; distal curved claw with 2 setation ele-
ments, short spine-like seta proximally and long distal seta. 
Postantennal process (Fig. 1G) acutely curved, carrying 2 
papillae each with 4 sensillae; similar multisensillate pa-
pilla located on body surface close to base of postantennal 
process. Mandible (Fig. 1I) of usual form for genus, bearing 
12 small teeth on one side near apex. Maxillule (Fig. 1H) 
comprising anterior papilla carrying 3 unequal naked setae 
and posterior process with simple slender tine tapering to-
wards tip and small dentiform knob located subterminally. 
Maxilla (Fig. 1J) two-segmented and brachiform; proxi-

Table 1. Species of Caligus Müller, 1785 with short, one-segmented abdomen (less than the half length of genital complex) and 
two-segmented fourth leg exopod carrying three unequal distal spines and no lateral spine on distal segment.

Species Female Male

C. antennatus Boxshall et Gurney, 1980 + +
C. balistae Steenstrup et Lütken, 1861 + +
C. brevicaudatus Scott, 1901 + present study
C. flexispina Lewis, 1964 + +
C. kalumai Lewis, 1964 + unknown
C. littoralis Luque et Cezar, 2000 + unknown
C. longipedis Bassett-Smith, 1898 + +
C. minimus Otto, 1821 + +
C. polycanthi Gnanamuthu, 1950 + +
C. uranoscopi Vaissière, 1955 + +
C. wilsoni Delamare Deboutteville et Nunes-Ruivo, 1958 + unknown
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mal segment (lacertus) robust and unarmed; slender distal 
segment (brachium) with small subterminal hyaline mem-
brane on outer margin (Fig. 1J, arrowed) and tipped distal-
ly with 2 unequal processes (calamus and canna); calamus 
nearly twice as long as canna and bearing 3 strips of serrat-
ed marginal membrane running along length; canna with 
bilateral serrated membranes. Maxilliped (Fig. 1K) com-

prising large protopod (corpus) and slender distal subche-
la comprising endopod plus claw armed with seta slightly 
more than half length of claw. Sternal furca (Fig. 1L) with 
slightly diverging tines with blunt tips and square box. 

Swimming leg 1 (Fig. 2A) biramous, with two-seg-
mented exopod and vestigial papilliform endopod. Proto-
pod armed with outer pinnate seta located anteriorly, inner 

Fig. 1. Caligus brevicaudatus Scott, 1901 from Chelodonichthys lucerna (Linnaeus), female. A ‒ habitus, dorsal view (positions of 8 
small compound sensillae arrows); B ‒ sensillae arrayed along the lateral margins of genital complex; C ‒ abdomen; D ‒ caudal ramus; 
E ‒ antennule (2 unarmed dorsal setae – arrows, 2 aesthetascs – arrowheads); F ‒ antenna; G ‒ postantennal process; H ‒ maxillule; 
I ‒ mandible; J ‒ maxilla (hyaline membrane – arrows); K ‒ maxilliped; L ‒ sternal furca. 
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pinnate seta posteriorly (both derived from basis) and or-
namented with patch of spinules on ventral surface of basal 
part (Fig. 2B). First exopodal segment with row of setules 
along posterior margin and carrying small spine at outer 
distal corner. Distal exopodal segment (Fig. 2C) armed 
with 3 spiniform elements and one seta on distal margin, 
plus three pinnate setae on posterior margin; terminal spine 
at inner distal angle simple and tapering, second and third 

each with accessory process about half as long as spine 
and denticulate on anterior margin; outermost seta bearing 
short setules along one margin. All four terminal elements 
on distal exopodal segment similar in length and three pin-
nate setae on posterior margin decreasing in length from 
proximal to distal. 

Leg 2 (Fig. 2D) biramous, with three-segmented rami. 
Intercoxal sclerite fringed with membrane along free pos-

Fig. 2. Caligus brevicaudatus Scott, 1901 from Chelodonichthys lucerna (Linnaeus), female. A ‒ leg 1; B ‒ patch of spinules on coxa of 
leg 1; C ‒ terminal spines on distal exopodal segment of leg 1; D ‒ leg 2; E ‒ leg 3; F ‒ leg 4; G ‒ seta at outer distal corner of protopod 
of leg 4; H ‒ sensillae on protopod of leg 4; I ‒ terminal elements of exopodal segment of leg 4; J ‒ leg 5.
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terior margin. Coxa short, bearing long, pinnate seta on 
posterior margin and ornamented with single long sensilla 
on ventral surface. Basis with 1 small spine at outer distal 
angle, ornamented with long sensilla on ventral surface, ex-
tensive flap of marginal membrane attached along free pos-
terior margin and anterior membrane reflexed dorsally over 
surface of segment. First exopodal segment elongate, with 
large outer spine reflexed over middle segment, and inner 
pinnate seta, plus row of setules along inner margin; pecten 
present at base of outer spine. Dorsally reflexed membrane 
present along free outer margin of first exopodal segment 
and extending towards second segment. Second exopodal 
segment with oblique spine at outer distal corner reflexed 

over centre of terminal segment and inner pinnate seta, 
plus tuft of fine setules. Third exopodal segment with small 
spine proximally with bilateral flanges, adjacent spine with 
flange on inner margin, terminal spine flanged along outer 
margin and pinnate along inner, and 5 pinnate setae plus tuft 
of fine setules proximally and pore on anterodistal corner of 
ventral surface. Each segment of endopod ornamented with 
row of fine setules along outer margin; first endopodal seg-
ment with long inner pinnate seta; inner margin of second 
endopodal segment with 2 pinnate setae plus row of setules; 
third segment with 6 pinnate setae.

Leg 3 (Fig. 2E) forming broad flattened plate as in oth-
er species of genus; coxal seta and outer basal seta both 

Fig. 3. Caligus brevicaudatus Scott, 1901 from Chelodonichthys lucerna (Linnaeus), male. A ‒ habitus, dorsal view; B ‒ ventral view 
of genital complex and leg 6 (arrowheads); C ‒ abdomen; D ‒ antenna; E – postantennal process; F ‒ maxillule; G ‒ sternal furca; 
H ‒ maxilliped.
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pinnate. Exopod three-segmented with outer spine on first 
segment just longer than segment, lying obliquely over 
surface of second segment and flanged proximally on outer 
margin. Second exopodal segment armed with outer spine 
and inner pinnate seta, plus long setules on outer margin. 
Third exopodal segment with 3 outer spines and 4 pinnate 
setae. Endopod two-segmented; first segment with inner 
pinnate seta, second segment armed with 6 pinnate setae. 

Leg 4 (Fig. 2F) uniramous. Protopodal segment ro-
bust, bearing 1 long pinnate seta on outer distal corner 
and ornamented with sensillae and pore near outer margin 
(Fig. 2G,H). Exopod slender and about 1.24 times longer 
than protopod; two-segmented; first segment carrying 1 
distal spine with finely striated membrane bilaterally; sec-
ond segment with 3 flanged spines along oblique distal 
margin increasing in length from proximal to distal; long-
est spine only with pecten at base (Fig. 2I). 

Leg 5 (Fig. 2J) represented by 2 seta-bearing papillae 
located on posterolateral margin of genital complex. Ante-
rior papilla with single pinnate seta; posterior papilla (exo-
podal) bearing 2 pinnate setae about equal in length. 

Spine (Roman numerals) and seta (Arabic numerals) 
formula of legs 1–4 as follows:

Exopod Endopod

Leg 1 I–0; III, I, 3 vestigial
Leg 2 I–1; I–1; II, I, 5 0–1; 0–2; 6
Leg 3 I–0; I–1; III, 4 0–1; 6
Leg 4 I–0; III absent

Male. Total body length (Fig. 3A) 1.67–1.95 (1.87) 
(n = 3); cephalothorax trapezoidal, slightly longer than 
wide, 1.16‒1.2 × 1.02‒1.15 (1.17 × 1.12), excluding mar-
ginal hyaline membranes. Frontal plates narrow, bearing 
semicircular lunules. Thoracic zone of shield wider than 
long, 0.52‒0.60 × 0.68‒0.80 (0.54 × 0.71); posterior mar-
gin of thoracic zone subrectangular and extending slight-
ly beyond boundary of lateral zones. Fourth pedigerous 
somite wider than long, 0.12‒0.16 × 0.27‒0.35 (0.14 × 
0.31) and clearly divided from genital complex. Genital 
complex (Fig. 3B) narrowing anteriorly, slightly wider 
than long, 0.38‒0.43 × 0.37‒0.45 (0.39 × 0.41) with weak-
ly rounded lateral margin and rounded corners. Abdomen 
(Fig. 3C) one-segmented, about half as long as genital com-
plex, slightly wider than long, 0.20‒0.22 × 0.24‒0.27 (0.21 
× 0.25); ornamented with patch of spinules and sensillae 
as in female. Caudal rami longer than wide, 0.10‒0.13 × 
0.07‒0.09 (0.12 × 0.08), armed with 3 short, 3 long pinnate 
setae; first two outer setae very unequal, as in female.

Antennule as in female. Antenna (Fig. 3D) three-seg-
mented; proximal segment long, armed with adhesion pad 
on outer surface; middle segment largest, armed with large 
corrugated adhesion pad produced into small lobe distal-
ly; distal segment forming curved claw with rounded tip, 
armed with 2 slender unequal setae at base, claw about half 
length of middle segment. Postantennal process (Fig. 3E) 
curved, with blunt tip, basal part more slender than that 
of female, ornamented with 2 basal papillae, each with 4 
sensillae; similar multisensillate papilla located on body 

surface close to base of process. Mandible as in female. 
Maxillule (Fig. 3F) with subtriangular basal part and corru-
gated pad on middle part of posterior process; anterior pa-
pilla with 3 unequal naked setae. Maxilla and sternal furca 
(Fig. 3G) as in female. Maxilliped (Fig. 3H) with stout pro-
topod (corpus) and distal segment (subchela) with slender 
shaft and seta bearing claw. Legs 1–5 as for female. Leg 6 
(Fig. 3B, arrowhead) represented by single papilla bearing 
two unequal pinnate setae.

Remarks. Caligus brevicaudatus was initially report-
ed as parasitic on Eutrigla gurnardus in Liverpool Bay by 
Scott (1901) and was subsequently reported from Cheli-
donichthys lucerna in British waters (Scott and Scott 1913, 
Scott 1929). Caligus brevicaudatus has also been reported 
from these two hosts from the Barents Sea (Russia), Bal-
tic Sea, North Sea, off the Portuguese Coast, the Gulf of 
Naples (Italy), the Gulf of Tunis (Tunisia), Kamak Bay 
(Korea) and from Table Bay (South Africa) (see Özak et 
al. 2013). In addition, C. brevicaudatus has also been col-
lected on two flatfish species: Paralichthys olivaceus and 
S. solea (see Choi et al. 1995, Marques et al. 2009, Özak 
et al. 2013). 

The morphological characteristics of the Turkish adult 
females correspond closely to those presented in the de-
scriptions of C. brevicaudatus given by Scott (1901, 1929), 
Scott and Scott (1913), Kabata (1979) and Choi et al. 
(1995). The main similarities are as follows: the orbicular 
shape of the cephalothorax, the subrectangular shape of the 
genital complex, the presence of an array of about eight 
sensillae along the lateral margins of the genital complex, 
and the short one-segmented abdomen. In addition, the or-
namentation of the terminal spines of legs 1 and 4 was also 
identical. 

In 2013, Özak et al. conducted a scanning electron mi-
croscopy study of female C. brevicaudatus collected from 
Solea solea (Linnaeus) in the eastern Mediterranean. Our 
females from C. lucerna are very similar to those col-
lected from S. solea, but they have slightly smaller mean 
body length, 3.75 mm vs 3.82 mm (from S. solea – Özak 
et al. 2013). These dimensions are smaller than those re-
ported for C. brevicaudatus from Korea (4.06 mm) and 
Britain (5.30 mm) (Scott 1901, Choi et al. 1995). They 
are also smaller than the newly measured mean total body 
length of Scott’s females (4.48 mm) stored in the collec-
tions of the Natural History Museum, London (BMNH 
1913.9.18.77‒86), but we infer that the smaller size of 
the Mediterranean specimens may reflect the difference in 
temperature regimes.

Males were known for seven of the species listed in Table 
1. Caligus antennatus Boxshall et Gurney, 1980, C. balis-
tae Steenstrup et Lütken, 1861, C. flexispina Lewis, 1964, 
C. longipedis Bassett-Smith, 1898, C. minimus Otto, 1821, 
C. polycanthi Gnanamuthu, 1950 and C. uranoscopi Vais-
sière, 1955. The male of C. brevicaudatus can be readily 
distinguished from six of these species. The male of C. an-
tennatus differs from the male of C. brevicaudatus in hav-
ing a two-segmented abdomen (vs one-segmented), elon-
gate caudal rami (4.4 times longer than wide vs 1.5 times), 
and a nodular process on the myxal surface of the maxil-
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liped (vs without myxal process). The male of C. balistae 
has bilobate posterolateral corners on the genital complex 
(vs rounded), and a conical process on the myxal surface of 
the maxilliped (vs without myxal process).

The male abdomen of C. flexispina is two-segmented 
(vs one-segmented), the distal segment of antenna termi-
nates in 3 overlapping cuticular flaps (vs slightly curved 
claw), and the myxal surface of the maxilliped carries 
a conical process (vs without myxal process). The abdo-
men of male C. longipedis is indistinctly two-segmented 
(vs one-segmented) and there is a corrugated process on 
the myxal surface of the maxilliped (vs without myxal pro-
cess).

The distal segment of antenna of male C. minimus ter-
minates in two spiniform processes (vs a slightly curved 
claw), the sternal furca has a long and slender box (vs short 
box), each of the middle two elements on the distal exop-
odal segment of leg 1 bears a sharply-pointed tiny spini-
form apical process and is ornamented with tiny denticles 
(vs lacking spiniform process and ornamented with fine 
serrations along inner and outer margins). 

Finally, the abdomen of male C. polycanthi is two-seg-
mented (vs one-segmented), the postmaxillary process is 
covered with a corrugated pad (vs without a postmaxillary 
process), there is a double knobbed myxal process on the 
medial surface of the maxilliped (vs without myxal pro-
cess), and the posterolateral corners of the genital complex 
are bilobate (vs rounded).

Our comparative study revealed numerous close sim-
ilarities between C. brevicaudatus and C. uranoscopi as 
described by Vaissière (1955) and Ramdane et al. (2010). 
The original description of C. uranoscopi by Vaissière 
(1955) was based on material from tub gurnard, C. lucerna 
(reported as Trigla lucerna) and stargazer, Uranoscopus 
scaber, from the coast of Algeria. Subsequently, C. ura-
noscopi was redescribed based on three newly collected 
females found on red mullet, Mullus barbatus Linnaeus, 
by Ramdane et al. (2010), also from Algeria. According to 
Ramdane et al. (2010), C. uranoscopi can be distinguished 
from C. brevicaudatus by having a sternal furca with di-
verging, blunt-tipped tines and a leg 4 with a slender exo-
pod that is distinctly longer than the protopod. 

However, these two key diagnostic characters are the 
same as those reported by Scott (1901), Scott and Scott 
(1913) and Kabata (1979) as the distinguishing charac-
teristics of C. brevicaudatus. Our comparative study of 
C. brevicaudatus and C. uranoscopi revealed that both 
species have sternal furca with diverging, blunt-tipped 
tines (Fig. 1L). Re-measurements and comparison of the 
length of the two-segmented exopod with the length of the 
protopod in leg 4 also confirmed that in both species the 
two-segmented exopod is about 1.1 to 1.3 times longer 
than the protopod. 

In addition to these two characters, there are other di-
agnostic features that were not previously compared by 
Ramdane et al. (2010). We observed that both C. brevicau-
datus and the voucher specimen of C. uranoscopi shared: 
(a) a genital complex with distinctive ornamentation of 
about 8 compound sensillae arrayed along the lateral mar-

gins (Figs. 1A,B; see fig. 481 in Kabata 1979 and fig. 1B 
in Özak et al. 2013); (b) the distal exopodal segment of 
leg 1 carried four equal terminal spines and the middle 
two spines both possessed accessory processes (Fig. 2C; 
see fig. 485 in Kabata 1979, fig. 2B in Özak et al. 2013 
and fig. 3B in Ramdane et al. 2010); (c) the caudal rami 
each carry 6 pinnate setae and the outermost seta is about 
twice as long as the adjacent seta (Fig. 1D; see fig. 1D in 
Özak et al. 2013). However, it is important to note here 
that drawings of these two outer seta on the caudal rami 
given in Ramdane et al. (2010: fig. 4A) do not match with 
the voucher specimen stored in the collections of Muséum 
National d’Histoire Naturelle in Paris. 

The measurements of the voucher female of C. ura-
noscopi and the Turkish specimens of C. brevicaudatus are 
as follows: mean total body length 3.84 mm (vs 3.75 mm); 
cephalothorax 2.08 × 1.74 mm (vs 2.0 × 1.7 mm); fourth 
pedigerous somite 0.12 × 0.36 mm (vs 0.18 × 0.52 mm); 
genital complex 1.44 × 1.36 mm (vs 1.45 × 1.36 mm); ab-
domen 0.29 × 0.40 mm (vs 0.29 × 0.35 mm); caudal rami 
0.11 × 0.09 mm (vs 0.12 × 0.08 mm). 

We also compared the newly discovered male of 
C. brevicaudatus with the male of C. uranoscopi illustrated 
by Vaissière (1955). The male C. uranoscopi is similar to 
the male C. brevicaudatus as described here based on gen-
eral body form, with a trapezoidal cephalothoracic shield, 
quadrangular genital complex with rounded corners, and 
the short, one-segmented abdomen narrowing anteriorly. 
The shape of the sternal furca (Fig. 3G), which is also sim-
ilar to that of the female, the absence of a myxal process on 
the protopod of the maxilliped (Fig. 3H), and the presence 
of a single curved claw on the apex of the antenna are also 
identical in both species. It is not possible to compare the 
setation of the legs as the drawings produced by Vaissière 
(1955) were inaccurate. In addition, the presence of the 
patch of spinules on the ventral side of the abdomen, which 
was observed in C. brevicaudatus by Özak et al. (2013), 
could not be confirmed as the male type material of C. ura-
noscopi figured by Vaissière (1955) could not be traced. 

Based on the results of our comparative study, C. ura-
noscopi Vaissière, 1955 is recognised as a junior subjective 
synonym of C. brevicaudatus, since it does not differ in 
any substantive characters from Scottʼs material and the 
Turkish material.

DISCUSSION 
Tub gurnard, Chelidonichthys lucerna is one of the most 

common and economically important species of gurnards 
for European fishing nations that border the eastern At-
lantic Ocean, Mediterranean Sea and Black Sea (Hureau 
1986). Tub gurnard has also been considered one of the 
most promising species for marine aquaculture (Melotti et 
al. 2000, Dulčić et al. 2001, Roncarati et al. 2013). De-
spite the abundance and importance of tub gurnard as an 
economic resource, knowledge of their diseases remains 
limited. However, tub gurnard serves as host to a rich di-
versity of parasitic copepods, 15 species in total (Table 2), 
belonging to three families: Caligidae Burmeister, 1835, 
Chondracanthidae Milne Edwards, 1840 and Lernaeopo-
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didae Milne Edwards, 1840. In addition to C. brevicauda-
tus, three other caligids, Caligus coryphaenae Steenstrup 
et Lütken, 1861 (reported as Caligus elongatus Heegaard, 
1943), Caligus diaphanus von Nordmann, 1832 and Cali-
gus gurnardi Krøyer, 1863 have been reported from C. lu-
cerna (see Heegaard 1943, Vaissière 1955, Hamond 1969, 
Boxshall 1974, Rohde 1980, Radujkovic and Raibaut 
1989, Benmansour and Ben Hassine 1998, Raibaut et al. 
1998, Palm et al. 1999). 

Caligus brevicaudatus collected from Turkish tub gur-
nards can be readily distinguished from C. coryphaenae, 
C. diaphanus and C. gurnardi in leg 4: it lacks the lateral 
spine on the compound distal exopodal segment, which is 
present on all three of these species. Tub gurnard is one 
of nine species belonging to the genus Chelidonichthys 
Kaup (Scorpaeniformes, Triglidae) (Table 2). Six of the 
species have been reported as hosts of parasitic copepods: 

C. capensis (Cuvier) hosts eight species, C. obscurus (Wal-
baum) and C. cuculus (Linnaeus) each host four species, 
C. queketti (Regan) hosts two and C. kumu (Cuvier) hosts 
just one. Some of these records are surprising and are in 
need of confirmation since they may be based on misiden-
tifications. The report of Charopinus dubius Scott, 1901, 
a parasite known from elasmobranchs, from C. capensis 
(see Oldewage and Van As 1989, Oldewage 1993, Dippe-
naar 2005) is questionable as is the report of Caligus curtus 
Müller, 1785, a northern hemisphere parasite of gadiform 
hosts, from C. capensis and C. queketti (see Oldewage and 
Avenant-Oldewage 1993, Dippenaar 2005). 
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Table 2. Parasitic copepods reported from fish species of the genus Chelidonichthys Kaup, 1873

Hosts Species References

Chelidonichthys capensis (Cuvier) Caligus brevicaudatus Scott, 1901 
Caligus curtus Müller, 1785 
Caligus diaphanus von Nordmann, 1832 
Caligus pelamydis Krøyer, 1863 
Caligus tetrodontis Barnard, 1948
Charopinus dubius Scott, 1901 
Lernentoma asellina (Linnaeus, 1758) 
Medesicaste penetrans Heller, 1865 

Heller (1865), Ho (1970), Rhode (1980), 
Oldewage and Van As (1989), Oldewage 
(1993), Raibaut et al. (1998), Kabata 
(2003), Dippenaar (2005)

Chelidonichthys cuculus (Linnaeus) Caligus diaphanus 
Caligus elongatus von Nordmann, 1832 
Caligus gurnardi Krøyer, 1863 
Lernentoma asellina

Kabata (1979, 2003), Cressey and Cressey 
(1980), Raibaut et al. (1998)

Chelidonichthys gabonensis (Poll et Roux) not reported -
Chelidonichthys ischyrus Jordan et Thompson not reported -
Chelidonichthys kumu (Cuvier) Caligus rotundigenitalis Yü, 1933 Ho and Lin (2004)
Chelidonichthys lucerna (Linnaeus) Acanthochondria triglae Herrera-Cubilla et Raibaut, 1990 

Caligus brevicaudatus 
Caligus diaphanus 
Caligus coryphaenae Steenstrup et Lütken, 1961)
Caligus gurnardi 
Caligus uranoscopi Vaissière, 1955 
Clavellisa emarginata (Krøyer, 1837)
Lernentoma asellina 
Medesicaste triglarum Krøyer, 1863 
Parabrachiella bispinosa (von Nordmann, 1832) 
Parabrachiella insidiosa (Heller, 1865) 
Parabrachiella triglae (Claus, 1860) 
Thysanote impudica (von Nordmann, 1832) 

Krøyer (1863), Scott and Scott (1913), 
Scott (1929), Oorde de Lint and Schuur-
mans Steekhoven (1936), Barnard (1955), 
Vaissière (1955), Markewitsch (1956), 
Reichenbach-Klinke (1956), Hamond 
(1969), Boxshall (1974), Kabata (1979), 
Rhode (1980), Radujkovic and Raibaut 
(1987, 1989), Herrera-Cubilla and Raibaut 
(1990), Choi et al. (1995), Benmansour 
and Ben Hassine (1998), Raibaut et al. 
(1998), Benkirane et al. (1999), Palm et 
al. (1999), Öktener and Trilles (2004), 
Marques et al. (2006, 2009), Özak et al. 
(2013)

Chelidonichthys obscurus (Walbaum) Acanthochondria triglae 
Caligus brevicaudatus 
Parabrachiella bispinosa 
Parabrachiella triglae 

Raibaut et al. (1998)

Chelidonichthys queketti (Regan) Caligus curtus 
Parabrachiella supplicans Barnard, 1955

Dippenaar (2005)

Chelidonichthys spinosus (McClelland) not reported -

Barnard K.H. 1955: Additions to the fauna-list of South African 
Crustacea and Pycnogonida. Ann. S. Afr. Mus. 43: 1‒107.
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