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Caligus adanensis sp. nov. (Copepoda: Caligidae Burmeister, 1835)
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Abstract
A new species of caligid copepod, Caligus adanensis sp. nov., is described based on one male and three female specimens collected
from the body surface of garfish, Belone belone (Linnaeus, 1760), caught in the Mediterranean Sea, off the south-eastern coast of
Turkey. The new species belongs in theCaligus macarovi group of species as established by Boxshall and Gurney (1980) and recently
updated in Boxshall (2018), as it shares the following set of characters: (i) leg 4 with 2-segmented exopod, carrying only three apical
spines on distal segment; (ii) distal exopodal segment of leg 1 bearing three plumose setae posteriorly plus four distal elements, with
spine 1 naked, spines 2 and 3 eachwith accessory process, spines 1 to 3 of similar length, and seta 4 about twice the length of the others;
(iii) femaleswith a 1-segmented abdomen butmaleswith a 2-segmented abdomen; (iv)malemaxillipedwith amyxal process opposing
the tip of the subchela; (v) maxilla with spinules on the posterodistal margin of the brachium; and (vi) unisensillate papillae associated
with the post-antennal process. The new species differs from other members of the group by a combination of characteristics that
include (1) a large, prominent cuticular swelling present near the basal segment of the female antenna; (2) antenna with posterior
process on the proximal segment; (3) the sternal furca has long, slightly divergent tines that are slightly expanded and incurved at the
tip; (4) the second endopodal segment of leg 3 carries a small subtriangular, papilliform process on its ventral surface; (5) the male
maxilliped has a prominent bilobate myxal process bearing corrugations on the surface of the larger lobe and two unequal, spiniform
projections on the subchela in addition to the proximal seta at the base of the claw; and (6) body proportions of the new species differs
from its congeners.
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Introduction

The parasitic copepod family Caligidae Burmeister, 1835
(Copepoda: Siphonostomatoida) currently comprises a total

of 505 valid species belonging to 30 valid genera (Table 1).
All caligid species are referred to as “sea lice” and some are
known to cause significant commercial losses in marine fin-
fish aquaculture (Johnson et al. 2004). Among the 30 caligid
genera, Caligus O. F. Müller, 1785 contains approximately
53% of the valid species in the family and it is the most
speciose taxon of parasitic copepods on marine fishes. The
genus currently comprises 268 valid species (Rodrigues
et al. 2018).

Garfish, Belone belone (Linnaeus, 1760), is an economi-
cally important fish species in the Mediterranean due to its
high market value (~ 10–12 €/kg). This epipelagic fish is
widespread throughout the Mediterranean Sea, Black Sea,
Baltic Sea, Sea of Azov, and northeast Atlantic waters. Early
studies on the egg and larval development of B. belone re-
vealed that the newly hatched larvae are excellent experimen-
tal organisms for rearing trials, as they accept a large variety of
food, and exhibit rapid growth and high survival rates under
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laboratory conditions (Rosenthal and Folds 1973;
Westernhagen 1974). In recent years, studies have been pub-
lished on the determination of the reproductive cycle, diet
composition, age, growth, and mortality of garfish (Sever
et al. 2009; Zorica et al. 2011; Zorica and Čikeš Keč 2013;
Çoker et al. 2013). Garfish can be considered as one of the
most promising species for future marine aquaculture and the
successful commercialization of garfish farming will require
improved knowledge of diseases and the development of par-
asite and disease management strategies. In this study, a new
species of Caligus is described based on specimens collected
from the body surface of garfish caught in Iskenderun Bay, in
the north-eastern Mediterranean Sea, off the Turkish coast.

Materials and methods

Five individuals of Belone belone (total body length 62–
80 cm) caught using a rod and reel by one of us (Y. S.) on
15 November 2017 in north-eastern Mediterranean waters, off
Yumurtalık, Iskenderun Bay, Turkey (Fig. 1), were examined
for copepods. Water depth and coordinates of the sampling
area were determined by the GPS Aquameter (Aquaread,
UK), salinity was measured using a refractometer (Atago,

Japan), and surface water temperature was measured using a
digital thermometer (Akuamaks, Turkey). The copepods were
removed during the macroscopic examination of the fish and
were immediately preserved in 70% ethanol. Fixed specimens
were cleared in lactic acid for 2 h prior to examination using a
Nikon SMZ 800N dissecting microscope and an Olympus
BX51 compound microscope. Subsequently, specimens
were mounted as temporary preparations in a drop of lactic
acid on a cavity slide for conducting measurements and
drawings. Measurements were made using an ocular
micrometer and drawings were made with the aid of a
drawing tube. All measurements are in millimetres. The
scientific and common names of fishes follow Froese and
Pauly (2018) and the morphological terminology for the co-
pepods follows Boxshall (1990) and Huys and Boxshall
(1991). The holotype female (NHMUK 2018.187) and allo-
type male (NHMUK 2018.188) are stored in the collection of
the Natural History Museum, London, and the remaining
paratype females (n = 2) (CUMAP-COP/2018-3) are stored
in the collection of Aquatic Parasitology Museum at the
Faculty of Fisheries in Cukurova University, Adana, Turkey.

Results

Family: Caligidae Burmeister, 1835
Genus: Caligus Müller, 1785
Caligus adanensis sp. nov.
Type host: Belone belone (Linnaeus, 1760) (Belonidae).
Type locality: North-eastern Mediterranean waters, off

Yumurtalık in İskenderun Bay, Turkey; (36° 44′ 31.05″ N;
35° 44′ 56.54″ E); depth range, 5–12 m; mean surface water
temperature, 15.5°C; salinity, 35 ppt.

Site on host: Dorsolateral body surface, near the base of the
dorsal fin.

Prevalence: 20% (1 fish infected out of a total of 5
examined).

Type material: Holotype female (NHMUK 2018.187) and
allotype male (NHMUK 2018.188).

Etymology: The species name refers to the city of Adana,
Turkey, close to where the material was collected.

Description (Figs. 2, 3, 4, 5, and 6)

Adult female Body (Fig. 2a, b) comprising caligiform cepha-
lothorax incorporating first to third pedigerous somites, free
fourth pedigerous somite, genital complex, and 1-segmented
abdomen bearing paired caudal rami. Total body length,
4.88 mm (4.79–4.97) (n = 3) including caudal rami. Dorsal
cephalothoracic shield slightly longer than wide, 2.47–
2.55 × 2.22–2.28 (2.51 × 2.25). Thoracic zone of shield wider
than long, 1.00–1.60 × 1.70–2.3 (1.30 × 2.00), with posterior
margin extending well beyond lateral zones. Fourth

Table 1 Number of valid species within each genus of the family Caligidae
Burmeister, 1835

Genera (n = 30) Number of valid species

Abasia Wilson C.B., 1908 6
Alanlewisia Boxshall, 2008 1
Alebion Krøyer, 1863 9
Anchicaligus Stebbing, 1900 1
Anuretes Heller, 1865 21
Arrama Dojiri & Cressey, 1991 2
Avitocaligus Boxshall & Justine, 2005 2
Belizia Cressey, 1990 1
Caligodes Heller, 1865 3
Caligus O.F. Müller, 1785 268
Caritus Cressey, 1967 2
Dartevellia Brian, 1939 1
Echetus Krøyer, 1863 1
EuryphorusMilne Edwards H., 1840 3
Gloiopotes Steenstrup & Lütken, 1861 5
Hermilius Heller, 1865 8
Kabataella Prabha & Pillai, 1983 1
Lepeophtheirus von Nordmann, 1832 124
Mappates Rangnekar, 1958 2
Markevichus Özdikmen, 2008 1
Metacaligus (Thomsen, 1949) 5
Paralebion Wilson C.B., 1911 4
Parapetalus Steenstrup & Lütken, 1861 5
Parechetus Pillai, 1962 1
Pseudanuretes Yamaguti, 1936 9
Pseudechetus Prabha & Pillai, 1979 1
Pupulina Van Beneden, 1892 7
Sinocaligus Shen, 1957 4
Synestius Steenstrup & Lütken, 1861 1
Tuxophorus Wilson C.B., 1908 6
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pedigerous somite wider than long, 0.16–0.23 × 0.37–0.43
(0.20 × 0.40), distinctly separated from the cephalothorax
and genital complex; leg 4 located ventrally on fourth
pedigerous somite (Fig. 2b). Genital complex subcircular, lon-
ger than wide, 2.09–2.19 × 1.92–1.95 (2.14 × 1.93), about 4.2
times longer than the abdomen, and with slightly lobate pos-
terolateral corners. Free abdomen 1-segmented, slightly lon-
ger than wide, 0.49–0.55 × 0.44–0.52 (0.52 × 0.48), anterior
part 1.36 times wider than posterior part. Combined length of
genital complex and abdomen about 1.2 times longer than
cephalothorax. Caudal ramus (Fig. 2c) subrectangular, 1.66
times longer than wide, 0.17–0.23 × 0.1–0.14 (0.20 × 0.12),
armed with six plumose setae; outer dorsal seta smallest.

Antennule (Fig. 2d) 2-segmented; proximal segment with 25
plumose setae arrayed along anteroventral surface plus 2 naked
dorsal setae; distal segment armed with 1 subterminal seta on
posterior margin and 11 setae plus 2 aesthetascs around apex.

Antenna (Fig. 2e) uniramous, 3-segmented. With
subrectangular cuticular process near base; proximal segment
with posteriorly directed spinous process; middle segment
subrectangular, bearing corrugated adhesion pad on dorsal
surface; distal segment forming sharply recurved claw, with
distal seta located at mid-length and large, proximal cuticular
swelling carrying apical seta. Post-antennal process (Fig. 2f)
weakly curved, ornamented with 2 unisensillate papillae on
basal part, plus single unisensillate papilla on adjacent ventral
cephalothoracic surface.

Mandible (Fig. 3a) stylet-like, with 12 inner teeth near
apex.

Maxillule (Fig.3b) comprising anterior papilla bearing 3
unequal, naked setae and slender dentiform posterior process.

Sternal furca (Fig. 3c) with subrectangular box and long,
slightly divergent tines with incurved tips.

Maxilla (Fig. 3d) 2-segmented, brachiform; proximal segment
(lacertus) large, unarmed; slender distal segment (brachium)
ornamented with minute spinules distally along posterior margin
(Fig. 3e), and bearing small subterminal hyaline membrane on
inner margin plus short canna and long calamus distally.

Maxilliped (Fig. 3f) subchelate; protopodal segment
(corpus) slender, unarmed; distal subchela representing fused
endopodal segments plus claw armed with small seta at base.

Spine (Roman numerals) and seta (Arabic numerals) for-
mula of rami of legs 1–4 as follows:

Exopod Endopod

L 1 I-0; III,1,3 Vestigial

L 2 I-1; I-1; II,I,5 0-1; 0-2; 6

L 3 I-0; I-1; III,4 0-1; 6

L 4 I-0; III Absent

Leg 1 (Fig. 3g) biramous, with 2-segmented exopod and
unsegmented, vestigial endopod. Sympod armed with lateral
plumose seta and inner plumose seta, and ornamented with
ventral patch of spinules. First exopodal segment robust,
about 2.3 times longer than wide, ornamented with row of
setules along posterior margin and armed with small spine at
outer distal corner. Distal exopodal segment with 3 plumose

Fig. 1 Sampling location (black
down-pointing triangle) in
Iskenderun Bay
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Fig. 2 Caligus adanensis sp. nov. holotype female. aHabitus, dorsal view; bHabitus ventral view; c Caudal ramus; dAntennule, with 2 naked setae on
dorsal surface indicated by arrowheads; e Antenna; f Post-antennal process
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Fig. 3 Caligus adanensis sp. nov. holotype female. aMandible; bMaxillule; c Sternal furca; d Right maxilla, in situ, posteroventral angle; e Calamus
and canna of maxilla; f Maxilliped; g Leg 1; h Terminal elements on distal exopodal segment of leg 1
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setae posteriorly plus 4 terminal elements (Fig. 3h); outermost
element (spine 1) with fine serrations along inner margin, and
slightly more than half length of spine 2; middle 2 elements
(spines 2 and 3) subequal, each bearing slender accessory
process; innermost element (seta 4) about twice as long as
spines; and finely serrated along inner margin. Endopod na-
ked, vestigial.

Leg 2 (Fig. 4a) biramous, with distinct coxa and basis;
coxa short, bearing long plumose inner seta and with sen-
sillum on ventral surface; basis armed with short naked
seta on outer distal corner plus extensive marginal mem-
brane along posterior margin, sensillum near mid-length of
posterior margin. Exopod (Fig. 4b) 3-segmented; first seg-
ment with inner plumose seta, outer spine reflexed oblique-
ly over surface of second segment and row of setules on
inner margin; second segment with inner plumose seta and
outer distal spine extending obliquely across to posterior
margin of third segment; spines on first and second
exopodal segments each with hyaline membrane along out-
er margin. Third exopodal segment with 3 outer spines and
five inner plumose setae; first spine simple and smallest,
second spine with broad flanges bilaterally and third spine
with marginal membrane laterally and pinnules medially
and five plumose setae. Endopod (Fig. 4c) 3-segmented;
first segment with inner plumose seta and tuft of fine pin-
nules distolaterally; second segment elongate, with 2 inner
plumose setae, and rows of fine spinules along outer edge;
third segment with 6 distal plumose setae.

Leg 3 (Fig. 4d) with intercoxal sclerite, coxa and basis
fused into flattened apron-like sympod ornamented with ex-
tended strips of hyaline membrane along lateral and posterior
margins. Inner coxal seta and outer basal seta both pinnate.
Exopod 3-segmented, first segment with outer spine slightly
shorter than second segment, extending parallel with longitu-
dinal axis of ramus; second segment with outer spine, inner
plumose seta and setules along outer margin; third segment
with outer row of setules and 3 outer spines (first two spines
equal in length, third spine slightly longer than other two
spines) plus 4 short pinnate setae. Endopod (Figs. 4d and 5a)
2-segmented; first segment forming flap-like velum between
rami, with row of fine setules along posterior margin and long,
inner pinnate seta; compound distal segment with 6 pinnate
setae and bearing row of long setules along outer margin and
prominent subtriangular process on ventral surface.

Leg 4 (Fig. 5b) uniramous. Protopodal segment with outer
seta derived from basis. Exopod 2-segmented; first segment
armed with long slender, bilaterally flanged, outer distal spine;
second segment with 3 apical spines increasing in length from
outer to inner; each spine with pecten at base.

Leg 5 (Fig. 5c) located ventrally near posterolateral corners
of genital complex and represented by 2 papillae; outer papilla
bearing single plumose seta; inner (exopodal) papilla bearing
2 unequal plumose setae.

Adult male (Fig. 6a) Total body length 3.78 mm (n = 1);
cephalothoracic shield 1.2 times longer than wide
(2.14 × 1.85) excluding hyaline membranes. Thoracic
zone of shield just wider than long (1.11 × 1.25). Fourth
pedigerous somite wider than long (0.33 × 0.50) and dis-
tinctly divided from genital complex. Genital complex
about 1.26 times longer than wide (0.72 × 0.57) with
slightly convex lateral margins. Abdomen about 63% of
genital complex, comprising 2 somites; first somite 1.9
times wider than long (0.14 × 0.27), with convex lateral
margins; anal somite as long as wide (0.31 × 0.31), about
2.2 times longer than first abdominal somite; combined
length of genital complex and abdomen slightly more than
half of cephalothorax (54%). Caudal rami 1.5 times longer
than wide, armed with 6 plumose setae.

Antennule as in female.
Antenna (Fig. 6b) 3-segmented; proximal segment elon-

gate, with corrugated adhesion pad on medio-ventral surface
and prominent triangular projection on outer distal margin;
middle segment largest with corrugated pads on medial and
distal surfaces; distal segment (Fig. 6c) with 3 overlapping
plates (smallest upper plate subtriangular, middle plate sub
circular and widest, lower plate narrow, and longest) and 2
basal setae. Post-antennal process (Fig. 6d) more curved than
that of female.

Maxillule (Fig. 6e) with small dentiform knob located me-
dially on the posterior process.

Mandible and maxilla as in female.
Maxilliped (Fig. 6f) with massive corpus produced into

conspicuous bilobate process distally onmyxal area, opposing
tip of claw; surface of larger lobe (Fig. 6g) covered with cor-
rugations; smaller, more proximal lobe naked, overlapping
larger lobe anteriorly. Subchela armed with small seta at base
of claw plus 2 unequal cuticular processes (Fig. 6g); proximal
process smallest; longer distal process located on opposite
side of seta.

Sternal furca and legs 1–4 as in female.
Leg 5 (Fig. 6h) represented by 2 papillae located on pos-

terolateral margin of genital complex; outer papilla with 1
plumose seta and inner papilla with 2 plumose setae.

Leg 6 (Fig. 6h) represented by single papilla on
posteroventral side of genital complex, bearing 2 setae; outer
seta with hyaline membrane bilaterally, inner seta pinnate.

Remarks

Since the establishment of Caligus by Müller (1785), the ge-
nus has grown to include 268 species. The large number of
species in the genus makes accurate species identification of
newly collected specimens a challenging endeavour.
Navigating through the multitude of species of Caligus is
facilitated by grouping species that share similar sets of
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Fig. 4 Caligus adanensis sp. nov. holotype female. a Leg 2; b Exopodal segments of leg 2; c Endopodal segments of leg 2; d Leg 3
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Fig. 5 Caligus adanensis sp. nov., holotype female. a Leg 3 endopod, with subtriangular process on ventral surface of distal endopodal segment
indicated by an arrowhead; b Leg 4; c Leg 5
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Fig. 6 Caligus adanensis sp. nov. allotype male. a Habitus dorsal view; b Antenna; c Terminal segment of the antenna; d Post-antennal process; e
Maxillule; f Maxilliped; g Enlarged view of the myxal area and endopodal segment of maxilliped; h Legs 5 and 6
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taxonomic characters. This method was first applied by the
establishment of the Caligus macarovi and C. productus
groups by Boxshall and Gurney (1980). Boxshall and El-
Rashidy (2009) expanded on the diagnosis of the productus
group. In his recent study, Boxshall (2018) updated the list of
members of these two groups and added three additional spe-
cies groups, namely the C. bonito, C. confusus, and C.
diaphanus groups.

The new species described herein has a 3-segmented leg 4
with the first and second exopodal segments bearing 1 and 3
distal spines, respectively. There are 65 valid species within
the genus Caligus that share this leg 4 configuration. In addi-
tion to this major feature, the new species has the following
character states: (i) distal exopodal segment of leg 1 bearing
three plumose setae posteriorly plus four distal elements with
spine 1 naked, spines 2 and 3 each with an accessory process,
spines 1 to 3 of similar length, and seta 4 about twice the
length of the spines; (ii) the maxilla has spinules on its
posterodistal margin; (iii) antenna with posterior process on
proximal segment; (iv) a large, prominent cuticular swelling is
present near the basal segment of the female antenna; (v) the
female has a 1-segmented abdomen; and (vi) the male has a 2-
segmented abdomen; (vii) the male maxilliped has a large
myxal process opposing the tip of the subchela. Six of the
seven character states are also shared with the 44 members
of the C. macarovi group (see Boxshall 2018). The new spe-
cies has a female genital complex that is about 1.2 times lon-
ger than wide and 4.2 times longer than the abdomen. In
addition, the female abdomen is about 1.1 times longer than
wide. During comparisons of the body proportions of the new
species with those of the 44 species listed in the C. macarovi
group (Table 5 in Boxshall 2018), we took into account that
the length to width ratio of the genital complex may vary
according to the reproductive state of the individual female

(Parker et al. 1968; Boxshall 1974). Therefore, we allowed for
variability of about 10% to eliminate species with a female
genital complex that is markedly wider than long
(length:width ratio ≤ 1.0:1) and species where it is markedly
longer than wide (L:W ratio ≥ 1.3:1). Only 20 species share a
genital complex with a L:W ratio between 1.0:1 and 1.3:1.
Among these 20 species, only two, Caligus kuwaitensis
Kabata & Tareen, 1984 and C. klawei Shiino, 1959, have a
genital complex that is more than 4 times longer than the
abdomen as in the new species. However, in C. kuwaitensis,
the genital complex is 7.9 longer than the abdomen (vs. 4.2 in
the new species) and the abdomen is wider than long (ratio of
0.6:1) instead of longer than wide (1.2:1) as in the new spe-
cies. Caligus kuwaitensis further differs from the new species
in having an inwardly curved, tapering, and sharply pointed
posterior process on the basal segment of the female antenna
(vs. straight, not tapering, and with rounded tip); a
subrectangular female genital complex (vs. subcircular); a
sternal furca with tapering tines (vs. slightly expanded,
incurved tip); inner of the middle two spines (spine 3) on distal
exopodal segment of leg 1 slightly longer than the length of
the outer spine (spine 2) (vs. equal) and the accessory process
on spine 3 relatively longer than the accessory process on
spine 2 (1.3:1.0) (vs 1.0:1.0); the spine on the second
exopodal segment of leg 2 is as long as the spine on the first
exopodal segment and extends beyond the posterior margin of
the third segment (vs. shorter than the spine on the first seg-
ment and not extending beyond the margin of the third seg-
ment); and a 1-segmented abdomen in the male (vs. 2-
segmented abdomen).

Similar to C. klawei Shiino, 1959, a large, prominent cu-
ticular swelling is also present near the basal segment of the
female antenna of the presently reported new species.
However, Caligus klawei differs from the new species in

Table 2 Comparison of some characters distinguishingC. adanensis sp. nov. fromC.wilsoniDelamare Deboutteville and Nuñes-Ruivo (1958) andC.
hyporhamphi Boxshall, 2018

Characters Species

Caligus adanensis sp. nov . Caligus wilsoni Caligus hyporhamphi

Post-antennal process Almost straight Apparently curved Slightly curved

Maxillule
(posterior process)

Long and slender Wide and triangular Slender and tine-like

Sternal furca Slightly divergent, long
tines with rounded tips

Divergent, short,
tapering tines with pointed tips

Parallel, slightly expanded tines with
blunt, incurved tips

Lgc:Labd 4.2:1 1.5:1 1.7:1

Abdomen Subrectangular Subcircular Elongate

Leg 2 exopodal spines Reflexed obliquely across the surface of
the ramus

Directed nearly parallel with long axis
of the ramus

Directed nearly parallel with long axis of
the ramus

Leg 3 second endopodal
segment

With subtriangular papilliform process on
ventral surface

Not illustrated in previous
descriptions

Ventral surface smooth

Lgc, length of genital complex; Labd, length of abdomen
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having a rectangular cephalothorax (vs. trapezoidal cephalo-
thorax with slightly convex lateral margins); a combined
length of the genital complex and abdomen that is about
1.27 times longer than the length of cephalothorax (vs. about
1.04 times longer than the cephalothorax); a genital complex
1.28 times wider than the width of cephalothorax (vs. the
cephalothorax 1.5 times wider than the genital complex); an-
terior part of the abdomen as long as the posterior part (vs.
anterior part distinctly wider than the posterior half); a re-
curved post-antennal process (vs. almost straight); an out-
wardly curved, tapering, and sharply pointed posterior process
on the basal segment of the female antenna (vs. straight, not
tapering, and with rounded tip); distinctly divergent tines on
the sternal furca (vs. slightly divergent); two setae at the base
of the terminal claw on the female maxilliped (vs. one);
sympod of leg 1 without ornamentations (vs. ornamented with
patch of spinules); accessory process on spines 2 and 3 of leg 1
distinctly shorter than the spines 2 and 3 (vs. longer than the
spines 2 and 3); outer proximal margin of inner coxal seta of
leg 2 rounded, and carrying dense setules (vs. straight and
bearing fine setules); a distal spine on the first exopodal seg-
ment of leg 4 that is as long as the outer margin of the second
exopodal segment (vs. about two-thirds); subequal inner and
middle apical spines on the second exopodal segment of leg 4
(vs. unequal).

The morphology of C. adanensis also reveals close simi-
larities with Caligus wilsoni Delamare Deboutteville and
Nuñes-Ruivo, 1958 and Caligus hyporhamphi Boxshall,
2018. However, C. adanensis can be distinguished from these
two congeners by the differences observed in some of the
characters presented in Table 2.

These detailed comparisons justify the establishment of a
new species to accommodate the specimens collected from
Belone belone in the eastern Mediterranean waters, off the
Turkish coast.

Discussion

Eight species of parasitic copepods have been reported from
two of the three species belonging to the genus BeloneCuvier,
1816 and four of these eight copepods are members ofCaligus
(Table 3). Caligus adanensis sp. nov. is, therefore, the fifth
species of Caligus reported from Belone belone and the 45th
member of the C. macarovi group. Of the four species of
Caligus previously reported from Belone, C. belones Krøyer,
1863 and C. elongatus von Nordmann, 1832 were reported
from the Mediterranean Sea. Caligus belones was reported on
B. belone from the Mediterranean coast of France (Delamare
Deboutteville and Nuñes-Ruivo 1958). There are few records
of C. elongatus from the Mediterranean Sea. Krøyer (1863a,
b) reportedC. elongatus (as C. trachypteri) from Trachipterus
sp. caught off Sicily. Brian (1908) reportedC. elongatus (asC. Ta
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rapax) from pelagic pipefish, Syngnathus phlegon Risso,
1827 and ocean sunfish, Mola mola (Linnaeus, 1758) (as
Orthagoriscus mola) in the Ligurian Sea, and subsequently
reported it from broadnosed pipefish, Syngnathus typhle
Linnaeus, 1758 (as Siphonostoma rotundatum) off Corsica
(Brian 1912). A heavy infestation of C. elongatus on cultured
European seabass, Dicentrarchus labrax (Linnaeus, 1758),
was recently reported from Alexandria, Egypt (Elgendy
et al. 2015). However,D. labrax is the type host ofC.minimus
and Elgendy et al. (2015) stated that they followed Venmathi
Maran et al. (2009) for the identification of theCaligus species
they had collected, yet there is no description of C. elongatus
in Venmathi Maran et al. (2009). We consider, therefore, that
the report ofC. elongatus onD. labrax fromAlexandria, Egypt,
requires confirmation as it is probably a misidentification.

Cressey and Collette (1970), in their global survey of
copepods parasitic on needlefishes, examined 2720 indi-
vidual fish and collected 3863 copepods. In addition to
the widespread caligid Caligodes laciniatus (Krøyer,
1863), their survey recorded seven species of Caligus, only
three of which were identified: C. belones, C. malabaricus
Pillai, 1961, and C. tylosuri (Rangnekar, 1956). The other
four species were not described or named but were referred
to as species A to D. One of these, species B (Cressey and
Collette 1970: figures 124–127), exhibits several similari-
ties with the new species, e.g., the segmentation and
setation of leg 4, and the ornamentation of the endopod
of leg 2, but differs in the shape of the female abdomen
and in the length of the tines of the sternal furca. Given that
Cressey and Collette (1970) found four rare species that
they were unable to identify, the discovery reported here
of a new species of Caligus on a well-known needlefish (B.
belone) in well-studied Mediterranean waters indicates that
a much greater sampling effort is necessary to reveal the
true diversity of these sea lice.
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