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Research Article

Abstract

Specimens of a caligid copepod (Siphonostomatoida) were found on the gills of the hair-
fin lookdown Selene brevoortii (Gill) (Carangidae) from off Mazatlán, Sinaloa (north-west-
ern Mexico). This material represents a new species of Caligus, C. selenecola sp. nov., 
and is assigned to the diaphanus species group. Within this group, only C. kapuhili Lewis, 
1967, C. laticaudus Shiino, 1960, C. macrurus Heller, 1865, and C. selenecola sp. nov., 
have been described with a reduced outer spine 1 on the second exopodal segment of 
leg 1. These four species can be readily separated by the relative length of the abdomen, 
and the presence/absence of a process on the myxal area of the female maxilliped, the 
sternal furca, the postantennal process, and the spiniform process on the basal anten-
nary segment. A full description of the new species is given with some comments on 
Caritus tolii Rangnekar, 1984.
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Introduction

Parasitic copepods of the family Caligidae Burmeister, 1835 (Copepoda: Sipho-
nostomatoida) are commonly found on marine fishes, and are of importance 
in aquaculture due to the considerable economic losses they can cause to the 
aquaculture industry (Johnson et al. 2004). Currently, this family includes 29 valid 
genera (Walter and Boxshall 2024a), of which the most species-rich are Caligus 
Müller, 1785 and Lepeophtheirus Nordmann, 1832, with 269 and 123 species, 
respectively (Walter and Boxshall 2024b, 2024c). On the other hand, several gen-
era contain only a few species. One of these genera is Caritus Cressey, 1967 with 
only two valid species so far, C. serratus Cressey, 1967 and C. tolii Rangnekar, 
1984. Since its discovery, for unknown reasons, C. tolii has never been men-
tioned again: it does not appear in the most relevant and comprehensive litera-
ture on the subject (e.g., Dojiri and Ho 2013 and Boxshall and Halsey 2004), and 
there is no evidence of new records or discussions on it (Geoff Boxshall in litt.), 
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or of any nomenclatural act upon which the species was placed into synonymy 
or transferred to another genus, or relegated to taxon inquirendum or invalidat-
ed. The morphological characteristics of the female of Caritus resemble those 
of Caligus, and these two genera have been hypothesized to be closely related 
(Dojiri and Ho 2013). The major differences between Caritus and Caligus are the 
strong reduction of the second and third distal exopodal segments of leg 3, the 
lamelliform, unarmed endopod of the same leg, and the shape and ornamenta-
tion of the exopodal spines of leg 2 (Dojiri and Ho 2013). These three character 
states are considered herein as probable autapomorphies for Caritus. Dojiri and 
Ho (2013) argued that Caritus differs from Caligus in the combined lack of the 
posteriorly directed spiniform process on the basal antennary segment, the pos-
tantennal process, and the sternal furca. These structures are present in nearly 
all the species of Caligus and one of these structures may be absent in some 
species of that genus, but none lacks all these structures (see Dojiri and Ho 
2013: 41, table III). They (Dojiri and Ho 2013) purportedly consider the combined 
lack of these structures as one single character state defining Caritus, but the 
lack of these structures are independent character states. Indeed, the reduction 
of one or more of these structures seem to have occurred randomly within the 
Caligus group sensu Dojiri and Ho (2013), with a gradual trend towards the re-
duction of the sternal furca, the postantennal process, and the process on the 
second antennary segment, and their complete loss in Caritus.

Twenty-nine species of Caligus and their hosts had been reported from Mex-
ico by 2016 (Morales-Serna et al. 2016: 144–150, app. 1). Since then, four ad-
ditional, already known, species of Caligus have been recorded from Mexican 
waters: C. asperimanus Pearse, 1951 and C. curtus Müller, 1785 were found 
attached to individuals of the spotted rose snapper Lutjanus guttatus (Stein-
dachner) (Perciformes: Lutjanidae) from off Michoacan and Guerrero states 
in south-western Mexico (Villalba-Vasquez et al. 2022); C. dasyaticus Rang-
nekar, 1957 was reported attached to the spotted eagle ray Aetobatus nari-
nari (Euphrasen) (Myliobatiformes: Aetobatidae) and to the southern stingray 
Hypanus americanus (Hildebrand & Schroeder) (Myliobatiformes: Dasyatidae) 
from the southern Gulf of Mexico (Rodríguez-Santiago et al. 2016); C. xyster-
cus Cressey, 1991 was found attached to the schoolmaster Lutjanus apodus 
(Walbaum) (Eupercaria: Lutjanidae) from the Caribbean (Hernández-Olascoa-
ga et al. 2022). Additionally, another species, Caligus fajerae Morales-Serna, 
Oceguera-Figueroa & Tang, 2017 was described parasitizing the Pacific sierra 
Scomberomorus sierra Jordan & Starks (Scombriformes: Scombridae) from off 
Mazatlán (Sinaloa state, north-western Mexico) (Morales-Serna et al. 2017). 
Several species have been placed into synonymy since 2016 (e.g., C. aesopus 
Wilson, 1921 and C. bennetti Causey, 1953 are currently considered synonyms 
of C. lichiae Brian, 1906 and C. macrurus Heller, 1865, respectively), and an up-
dated table of the species of Caligus reported from Mexico is presented.

This contribution deals with the description of a new species of Caligus found 
during a recent survey of the metazoan parasites of the marine fish Selene 
brevoortii (Gill) (Carangidae) from the southeastern Gulf of California. The new 
species lacks the spinelike process on the basal segment of the antenna, the 
postantennal process, and the sternal furca, and—most interestingly—spine 
1 of the second exopodal segment of the first swimming leg is reduced, and 
spines 2 and 4 lack the accessory process. The new species is attributable to 
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the diaphanus species group of Boxshall (2018), and share the reduced outer 
spine 1 on the second exopodal segment of leg 1 with C. kapuhili Lewis, 1967, 
C. laticaudus Shiino, 1960, and C. macrurus. However, these species are readily 
separated by several characters mentioned below.

Materials and methods

A total of 57 individuals of the hairfin lookdown, Selene brevoortii (mean to-
tal length = 23.5 cm) caught off Mazatlán, Sinaloa, Mexico, were directly pur-
chased from local fishermen and subjected to a parasitological examination 
between June and November 2021. Copepod specimens recovered from the 
gills of the fish were fixed and preserved in 70% ethanol. The specimens were 
cleared in 85% lactic acid. Drawings were made using a Leica DMLB micro-
scope equipped with a drawing tube.

Abbreviations used through the text, figures, and tables are: P1–P6, leg 1–leg 
6; EXP, exopod; ENP, endopod; EXP (ENP)1 (2, 3), first (second, third) segment 
of the exopod (endopod). Morphological terminology follows Kabata (1979), 
Boxshall (1990), and Huys and Boxshall (1991). Fish classification and names 
used herein conform to Froese and Pauly (2023). Nomenclature of the apical 
elements on the second exopodal segment of the first swimming leg follows 
Ho and Lin (2004) and Dojiri and Ho (2013).

The type-material was deposited in the Copepoda collection of the Instituto de 
Ciencias del Mar y Limnología, Unidad Académica Mazatlán (ICML-EMUCOP), 
in Sinaloa, Mexico.

Systematics

Order Siphonostomatoida Thorell, 1859
Family Caligidae Burmeister, 1835
Genus Caligus Müller, 1785

Caligus selenecola sp. nov.
https://zoobank.org/BAD3A0A2-EA0B-47FE-82A6-FF39C115D12B
Figs 1–12

Type host. Hairfin lookdown Selene brevoortii (Gill) (Carangidae).
Type locality. Mexican Pacific, off Mazatlán Port (23°12'N, 106°26'W), 

Sinaloa, Mexico.
Prevalence. 15% (9/57).
Type material. Holotype, adult female preserved in ethanol (ICML-EMU-

COP-090621-01), collected on 9 June 2021. Allotype, adult male preserved in 
ethanol (ICML-EMUCOP-081121-01), collected on 8 November 2021. Paratypes, 
1 adult female preserved in ethanol (ICML-EMUCOP-090621-02) from the same 
host individual as the holotype; 1 adult female preserved in ethanol (ICML-EMU-
COP-120921-01) from which pair of antennules and P1 a were dissected and 
mounted onto two slides, and 1 adult female dissected and mounted onto ten 
slides (ICML-EMUCOP-120921-02), collected on 12 September 2021; and 1 
adult female and 1 adult male preserved in ethanol (ICML-EMUCOP-221121-01) 
from a single host individual collected on 22 November 2021.

https://zoobank.org/BAD3A0A2-EA0B-47FE-82A6-FF39C115D12B
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Site on host. Gills.
Etymology. The specific name comes from the host genus name Selene, and 

the Latin suffix -cola, inhabitor. It is in the nominative singular, gender masculine.
Differential diagnosis. Caligidae. Female: cephalothoracic shield subcircu-

lar, with well-developed distinct paired frontal plates, the latter with large ventral 
lunules. Genital complex nearly as long as wide, slightly shorter than abdomen. 
Abdomen indistinctly separated from genital complex. Caudal rami twice as long 
as wide; armed with six setae. Antennule two-segmented; proximal segment with 
27 plumose anterior setae; second segment with 13 naked setae and one aes-
thetasc. Antenna indistinctly four-segmented; second segment without process; 
without postantennal process; postantennal area with three setule-bearing papil-
lae. Maxilliped with tiny denticle process in myxal area. Sternal furca absent. P1 
biramous; P1 ENP vestigial; P1 EXP two-segmented; P1 EXP2 with three plumose 
setae on posterior margin, distally with lateral spine 1 minute, elements 2 and 
4 spiniform without accessory process, element 3 longest with membranous 
inner flange. P2 biramous; ENP and EXP tree-segmented; endopodal segments 
with patch of surface setules anteriorly. P3 biramous; ENP two-segmented; EXP 
three-segmented. P4 uniramous; EXP three-segmented; outer spines of EXP3 
with transverse strip of membrane (modified pecten) close to insertion of spines. 

Figure 1. Caligus selenecola sp. nov., adult female, holotype A habitus, dorsal B light microscopy image, habitus, dorsal 
C light microscopy image, habitus, ventral.
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Female P5 vestigial, comprised of small lobe with one seta, and larger elon-
gate lobe with three elements. Male: abdomen with two free somites. Antenna 
three-segmented; middle segment with two corrugated pads and anterior rows of 
fine striations; distal segment forming long claw with one accessory process and 
one tiny seta. Maxillule as in female except for dentiform process with blunt distal 
process. Maxilliped three-segmented; with two conical projections on myxal area 
of proximal segment. P5 with three setae. P6 represented by two plumose setae.

Description. Adult female (Figs 1–9). Mean total body length measured from 
anterior margin of frontal plate to posterior margin of caudal rami, 3.1 mm (rang-
ing from 2.8 to 3.4 mm; n = 6). Cephalothoracic shield (Fig. 1A–C) subcircular, 

Figure 2. Caligus selenecola sp. nov., adult female, holotype A posterior region of genital complex, abdomen, and caudal 
rami, ventral B caudal ramus, ventral C light microscopy image, caudal ramus, dorsal D light microscopy image, caudal 
ramus, ventral.
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slightly longer than wide; with well-developed distinct paired frontal plates, the 
latter with large ventral lunules; with posterior sinuses as shown; medial poste-
rior margin of thoracic zone extending beyond posterolateral margins of ceph-
alothoracic shield; with hyaline membrane along distal margin of frontal plates 
and laterally. Free fourth pedigerous somite (Fig. 1A–C) slightly wider than 
long, indistinctly separated from genital complex. Genital complex (Fig. 1A–C) 
nearly as long as wide, slightly shorter than abdomen, genital complex: ceph-
alothoracic shield length radio 0.7; with posterolateral processes. Abdomen 
(Figs 1A–C, 2A) indistinctly separated from genital complex; ~ 3.5 × as long as 
wide; with a slight constriction anteriorly. Caudal rami (Figs 1A–C, 2A–D) twice 
as long as wide; armed with six setae of which two short and four long plumose, 
ornamented with inner row of setules. Egg sacs (not figured) uniseriate.

Antennule (Fig. 3A, B) two-segmented. Proximal segment longer than distal, 
the former with 27 plumose anterior setae. Second segment cylindrical, bear-
ing 13 naked setae and one aesthetasc.

Antenna (Fig. 3C–E) indistinctly four-segmented. First segment unornament-
ed, second segment without process, third segment unornamented, terminal 
segment a curved claw with one minute seta. Without postantennal process; 
postantennal area with three setule-bearing papillae (arrowed in Fig. 3F).

Mandible (Fig. 4A, B) of typical stylet-like structure; with twelve marginal teeth.
Maxillule (Fig. 4C) comprising anterior papilla bearing three unequal naked 

setae; with posterior moderately long dentiform process.
Maxilla (Fig. 5A–C) two-segmented, brachiform, comprising elongate un-

armed lacertus and slender brachium, the latter with flabellum (Fig. 5C) slightly 
above halfway inner margin and with long calamus and shorter canna; calamus 
with strips of serrated membrane arranged obliquely around surface; canna 
with bilateral strips of serrated membrane.

Maxilliped (Fig. 5D–G) subchelate; corpus concave proximally, with tiny den-
ticle process in myxal area; claw with naked seta on posterior surface (arrowed 
in Fig. 5G).

Sternal furca absent.
P1 (Fig. 6A–E) biramous, with slender, naked intercoxal sclerite. Sympod 

with one inner and one outer plumose seta, and one proximolateral seta. Endo-
pod vestigial, represented by unarmed process bearing one tiny apical element. 
Exopod two-segmented. P1 EXP1 with inner row of setules and one small spine 
at outer distal corner; P1 EXP2 with three plumose setae on posterior margin, 
and four distal elements as follows: spine 1 minute, arising on outer lateral mar-
gin of segment (arrowed in Fig. 6B, C, E); elements 2 and 4 spiniform, seemingly 
without accessory process, the former slightly longer than the latter, both vis-
ibly shorter than element 3; the latter longest, with membranous inner flange.

P2 (Fig. 7A–C) biramous, with subquadrate intercoxal sclerite bearing distal 
hyaline membrane. Coxa with one inner plumose seta and one anterior sensil-
lum. Basis with one outer small seta, one inner sensillum, and with inner hyaline 
membrane. Exopod three-segmented; first segment as long as second and third 
segments combined, with one plumose inner seta, one outer stout spine, and with 
dorsally flexed membrane along outer margin; second segment smallest, with 
one inner long plumose seta, one small outer spine, and ornamented with inner 
row of setules; third segment with five plumose inner setae, and two outer spines 
of which proximal shortest and one outer subdistal seta, the latter stout and with 
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inner hyaline membrane. Endopod three-segmented; first segment with one in-
ner plumose seta, with patch of surface setules anteriorly; second segment with 
two inner plumose setae and ornamented with anterior patch of setules; third 
segment with six plumose setae and ornamented with anterior patch of setules.

Figure 3. Caligus selenecola sp. nov., adult female, holotype (A, E, F), paratype ICML-EMUCOP-120921-02 (B, D, E) A antennule, 
ventral B light microscopy image, antennule, dorsal C antenna, ventral D light microscopy image, antenna E light microscopy 
image, antenna, showing seta on claw F postantennal area showing bases of antennule (a1) and antenna (a2).
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Figure 4. Caligus selenecola sp. nov., adult female, paratype ICML-EMUCOP-120921-02 A mandible, posterior B light 
microscopy image, mandible C maxillule, anterior.
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Figure 5. Caligus selenecola sp. nov., adult female, paratype ICML-EMUCOP-120921-02 A maxilla, anterior B light micros-
copy image, maxilla C flabellum of maxilla D maxilliped, posterior E maxilliped, posteroventral F light microscopy image, 
maxilliped G light microscopy image, middle part of claw of maxilliped showing small seta.
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P3 (Fig. 7D–G) with coxa and basis fused into flattened apron-like sympod, 
with one small outer plumose seta near insertion of exopod, one inner long 
plumose seta near intercoxal sclerite, and two widely separated sensilla along 
posterior margin. Sympod and intercoxal sclerite with extended strips of hy-
aline membrane along lateral and free posterior margins. Exopod three-seg-
mented; first segment with one apical spine longer than segment and reach-
ing slightly beyond articulation between second and third exopodal segments; 

Figure 6. Caligus selenecola sp. nov., adult female, paratype ICML-EMUCOP-120921-02 (A, C–E), paratype ICML-EMU-
COP-120921-01 (B) A P1, anterior B second exopodal segment (spine 1 arrowed), anterior C light microscopy image, 
P1, showing (a) endopod (b) outer seta of sympod (c) spine 1 (d) spine 2 (e) spine 4 (f) seta 3 (g) inner seta of sympod 
D light microscopy image, sympod showing (a) endopod and (b) outer seta E light microscopy image, second exopodal 
segment showing (a) spine 1 (b) spine 2, (c) spine 4, (d) seta 3.
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second segment with one outer spine and one inner plumose seta, ornamented 
with outer row of setules; third exopodal segment with three outer spines (prox-
imal outer smallest), and four plumose setae, ornamented with outer setules. 
Endopod two-segmented; first segment extended laterally for form velum, and 
armed with long inner plumose seta; second segment with six plumose setae.

P4 (Fig. 8A–F) uniramous. Protopodal segment with 1 distal seta. Exopod 
three-segmented; first and second segments with one outer spine each; third 
segment with three outer spines, with transverse strip of membrane (modified 
pecten) close to insertion of spines. All spines subequal in length.

P5 (Fig. 9A, B) vestigial, situated on ventral surface, near outer margin of pos-
terolateral lobe of genital complex; comprised of small lobe with one plumose 
seta, and larger elongate lobe with three plumose setae.

Armature formula of P1–P4 as follows (Roman numerals for spines; Arabic 
numerals for setae):

Figure 7. Caligus selenecola sp. nov., adult female, paratype ICML-EMUCOP-120921-02 A P2, anterior B light microscopy 
image, P2, anterior C light microscopy image, third exopodal segment, anterior D P3, ventral E light microscopy image, 
P3, anterior F light microscopy image, P3 EXP showing reduced proximal outer spine G light microscopy image, P3 EXP1 
showing length of outer spine relative to length of supporting segment.

EXP ENP
P1 I-0; I,III,3 vestigial
P2 I-1; I-1; II,1,5 0–1; 0–2; 6
P3 I-0; I-1; III,4 0–1; 5
P4 I; I; III absent



54ZooKeys 1209: 43–68 (2024), DOI: 10.3897/zookeys.1209.120812

Francisco Neptalí Morales-Serna et al.: Caligus selenecola sp. nov., a new Caligidae from Mexico

P6 possibly represented by pair of protuberances located posteromedial to 
P5 (Figs 1A–C, 2A).

Adult male (Figs 10–12). Total body length measured from anterior margin of 
frontal plate to posterior margin of caudal rami 1.9 mm long (n = 1). Cephalotho-
racic shield (Fig. 10A, B) as in female but with narrower anterior region, slightly 

Figure 8. Caligus selenecola sp. nov., adult female, paratype ICML-EMUCOP-120921-02 A P4, anterior B light microsco-
py image, P4, anterior C light microscopy image, protopod of P4 showing seta, anterior D outer spine of first exopodal 
segment showing modified pecten, anterior E outer spine of second exopodal segment showing modified pecten, ante-
rior F distal spines of third exopodal segment showing modified pectines, anterior.
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Figure 9. Caligus selenecola sp. nov., adult female, holotype (A), paratype ICML-EMUCOP-120921-02 (B) A P5, ventral 
B light microscopy image, P5 ventral.

Figure 10. Caligus selenecola sp. nov., adult male, allotype A habitus, dorsal B light microscopy image, habitus, dorsal.
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wider than long. Free fourth pedigerous somite (Fig. 10A, B) slightly wider than 
long, indistinctly separated from genital complex. Genital complex (Fig. 10A, B) 
as long as wide. Abdomen (Fig. 10A, B) with two free somites; first somite 
slightly wider than long, second somite slightly longer than wide. Caudal rami 

Figure 11. Caligus selenecola sp. nov., adult male, allotype A antenna, posterior B light microscopy image, antenna, ante-
rior C maxillule, anterior D light microscopy image, maxillule, anterior.
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(Fig. 10A, B) ~ 2 × as long as wide, with two short and four long plumose setae. 
All appendages as in female, except for antenna, maxillule, and maxilliped.

Antenna (Fig. 11A, B) three-segmented; proximal segment small and unarmed; 
middle segment with two corrugated pads and anterior rows of fine striations; 
distal segment forming long curved pointed claw with one accessory process 
and one tiny seta near its base. Postantennal area (not shown) as in female.

Figure 12. Caligus selenecola sp. nov., adult male, allotype A maxilliped, posterior B light microscopy image, maxilliped, 
anterior C posterolateral margin of genital complex showing P5 and P6 D light microscopy image, P5, anterior.
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Maxillule (Fig. 11C, D) as in female except for dentiform process with blunt 
distal process.

Maxilliped (Fig. 12A, B) three-segmented; myxal area of proximal segment 
with two conical projections bearing subterminal tooth; subchela as in female.

P5 (Fig. 12C, D) located at approximately midway along lateral margin of 
genital complex; composed of small lobe bearing three plumose setae.

P6 (Fig. 12C) represented by two plumose setae at tip of a posteroventral 
protuberance on genital complex.

Discussion

Taxonomic position of Caritus tolii Rangnekar, 1984

The genus name Caritus was coined by Cressey (1967) for C. serratus found 
attached to specimens of the milk fish, Chanos chanos (Forsskål) from Nosy 
Be, Madagascar. Amongst other characters, the genus was diagnosed by the 
one-segmented abdomen, by the presence of lunules, by the two-segmented P3 
ENP, and by the lack of dorsal plates, postantennal process and sternal furca. 
Since the discovery of the type species of the genus, C. serratus, in 1967, only one 
species, C. tolii (erroneously synonymized with C. serratus in Soler-Jiménez et al. 
(2019: 95)) found on the inner wall of the operculum of some specimens of the 
herring, Tenualosa toli (Valenciennes) (Dorosomatidae) from Bombay (Rangnekar 
1984), had been added. Rangnekar (1984) thought that the one-segmented condi-
tion of the abdomen of C. serratus observed by Cressey (1967) could be a misin-
terpretation since he (Cressey 1967: 6, 8; figs 1, 14) showed the female and male 
abdomen with a slight constriction probably suggesting its two-segmented con-
dition. Rangnekar (1984) wrote that, following Cressey (1967), C. serratus lacked 
the maxillules. This is obviously erroneous (Cressey (1967) clearly described and 
showed the maxillule of his species) as is Rangnekar’s (1984) written description 
of this appendage (compare Rangnekar (1984: 345) and his fig. 1 in the same 
page). More important are the differences in the armature of the P3 ENP noticed 
by Rangnekar (1984), being unarmed in C. serratus, but with one seta on P3 ENP1 
and six elements in P3 ENP2 in C. tolii. Rangnekar (1984: 348) expressed some 
doubts regarding the phylogenetic importance of the absence of the sternal furca 
in Caritus as a character to justify that genus and believed that Caritus might well 
be placed as a subgenus of Caligus. Because of the close resemblance between 
the females of Caritus and Caligus, these two genera have been hypothesized to 
be closely related (Dojiri and Ho 2013), being the major differences between them 
i) the strong reduction of the second and third distal exopodal segment of P3, ii) 
the lamelliform, unarmed endopod of the same leg, and iii) the shape and orna-
mentation of the exopodal spines of P2 (Dojiri and Ho 2013), which are regarded 
here as potential autapomorphies for Caritus. That the combined lack of the pos-
teriorly directed spiniform process on the basal antennary segment, the postan-
tennal process, and the sternal furca is one of the major differences between Cari-
tus and Caligus as argued by Dojiri and Ho (2013) is, in our opinion, not entirely 
correct. Indeed, these structures are present in nearly all the species of Caligus, or 
one of these structures may be absent in some species, but none lacks all these 
structures (see Dojiri and Ho (2013: 41, table III)). However, the reduction of one 
or more of these structures seems to have occurred randomly within the Caligus 
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group sensu Dojiri and Ho (2013: 402), and a gradual trend towards the reduction 
of the sternal furca, the postantennal process, and the process on the second 
antennary segment, seems to be in progress, with their complete loss in Caritus. 
For example, the sternal furca of Anchicaligus nautili Stebbing, 1900 —the only 
species of that genus—is reduced to posteriorly directed sclerotized protrusions, 
it lacks the postantennal process, and the spinelike projection on the second 
antennary process is reduced to a rounded protrusion; the sternal furca may be 
present or absent in the species previously allocated in the former Sciaenophilus 
Beneden, 1852 (= Caligus after Özak et al. 2017), and the postantennal process is 
present, but lacks the posteriorly directed process on the second antennary seg-
ment; Metacaligus Thomsen, 1949 lacks the sternal furca, and the postantennal 
process is pointed but reduced in size, and the spinelike projection on the second 
antennary process is missing in Metacaligus trichiuri Krøyer, 1863; Echetus Krøyer, 
1864, with its type and only species, E. typicus Krøyer, 1864, lacks the sternal 
furca and the process of the postantennal process, and the posteriorly directed 
process on the second antennary process is reduced in size; Caligodes Heller, 
1865 possesses the sternal furca and posteriorly directed spinelike process on 
the second antennary segment, but lacks the postantennal process.

Recent advances showed that i) C. bennetti is a junior synonym of C. ma-
crurus, and Sciaenophilus is a synonym of Caligus (Özak et al. 2017), ii) that 
Caligodes alatus Heegaard, 1945 and Parapetalus spinosus Byrnes, 1986 be-
long to Caligus but required replacement names, Caligus seriolicolus Boxshall, 
2018 and Caligus alepicolus Boxshall, 2018, respectively (Boxshall 2018), and 
iii) that Sinocaligus Shen, 1957 is synonym of Caligus (Boxshall and Barton 
2023). Besides regarding some species of Caligus as species inquirendae and 
nomina nuda, the proposal of several synonymies between some species of 
Caligus and between some species of Caligus and Euryphorus Milne Edwards, 
1840, the reallocation of Chalimus tenuis Leidy, 1889 to that, currently, invalid 
genus, and the partial redescription of several poorly-known species, Özak et al. 
(2017), Boxshall (2018), Boxshall and Bernot (2023), and Boxshall and Barton 
(2023) contributed importantly to the taxonomy and systematics of Caligus. 
However, being the largest genus within the entire family, and given the inherent 
complexity of making comparisons to establish new species (Boxshall 2018) it 
is not clear to what extent the generic diagnosis of Caligus has been expanded. 
The genus could eventually be divided into two or more genera, but a revision 
of the genus must be conducted first (Dojiri and Ho 2013).

Rangnekar (1984) believed that C. tolii was the second species of Caritus 
based on the simultaneous lack of the posteriorly directed spiniform process 
on the basal antennary segment, the postantennal process, and the sternal 
furca. The drawings of Rangnekar (1984) are not detailed enough, but C. tolii 
departs from the general scheme of Caritus in the shape of the spines of the 
P2 EXP (which look of the normal caligid type), and armature of P3 EXP2–3 
(normal, relatively well-developed, and of the caligid type in C. tolii, but extreme-
ly reduced in C. serratus) and P3 ENP (well-developed in C. tolii but absent in 
C. serratus). Based on the available literature and evidence, it seems that C. tolii 
does not belong to Caritus, and is herein proposed to be removed from that ge-
nus and reallocated into Caligus as Caligus tolii (Rangnekar, 1984), comb. nov. 
The original description of the species by Rangnekar (1984) lacks the neces-
sary detail and some characteristics of the diaphanus group cannot be verified. 
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Pending its redescription, C. tolii comb. nov. is attributed here to the diaphanus 
species group by the combination of i) the armature of the three-segmented 
P3 EXP with I, I, and III spines¸ ii) the presence of three plumose setae on the 
posterior margin of P1 EXP2, iii) the apparent lack of an accessory process on 
spines 2 and 3 of P1 EXP2, and iv) lack of the posterior process on the proximal 
segment of the antenna, and lack of the postantennal process.

Taxonomic position of Caligus selenecola sp. nov.

Boxshall and Gurney (1980) proposed the macarovi group for 28 species. More 
recently, Boxshall (2018) listed 44 species in that group and, aiming at facilitat-
ing the identification process, establishment of new species, and comparison 
of the species of Caligus, he proposed four additional species groups of Caligus 
based on the combination of several morphological character states, the bonito, 
confusus, diaphanus, and productus groups. More recently, Ohtsuka and Boxshall 
(2019) proposed the pseudorhombi species group, and Ohtsuka et al. (2020) 
grouped some species of Caligus in their undulatus species group. Of interest 
here is the diaphanus group characterized by i) three-segmented P4 EXP with I, I, 
III spines and ornamented with a modified pecten at the base of each spine, ii) P1 
EXP2 with three plumose setae on the posterior margin, iii) spines 2 and 3 on the 
distal exopodal segment of P1 apparently lacking the accessory processes, iv) 
P2 ENP2–3 ornamented with surface fine setules, v) outer spines of P2 EXP1–2 
aligned close to longitudinal axis of ramus, vi) antenna without posterior process 
on proximal segment, and vii) tine on post-antennal process vestigial or weakly 
developed (Boxshall 2018). To this group belong C. auriolus Boxshall & Barton, 
2023, C. cybii Bassett-Smith, 1898c, C. diaphanus Nordmann, 1832, C. fajerae, 
C. kanagurta Pillai, 1961, C. kapuhili, C. laticaudus, C. macrurus, C. pagelli Delamare 
Deboutteville & Nunes-Ruivo, 1958, C. pagri Capart, 1941, C. pelamydis Krøyer, 
1863, C. platytarsis Basset-Smith, 1898a, C. robustus Bassett-Smith, 1898b, 
C. seriolae Yamaguti, 1936, C. stromatei Krøyer, 1863, C. tanago Yamaguti, 1939, 
C. tenuis (Beneden, 1852), C. tolii comb. nov., and C. torpedinis Heller, 1865 (Box-
shall 2018; Boxshall and Barton 2023; Boxshall and Bernot 2023), and Boxshall 
and Barton (2023) provided a key to the species of this group.

The new species is attributable to the diaphanus species group of Boxshall 
(2018), and following Boxshall and Barton’s (2023) key to the species of that 
species group, the new species keys out as an intermediate form between 
C. torpedinis (= C. rotundigenitalis Yü, 1933 after Boxshall and Bernot (2023)) and 
C. pagri, with the lateral margins of the genital complex slightly convex and with 
the outer spine of P3 EXP1 reaching slightly beyond the articulation between 
EXP2 and EXP3. On the other hand, in addition to C. selenecola sp. nov., a very 
small outer spine 1 of P1 EXP2 has been documented for several species of the 
genus, i.e., C. balistae Steenstrup & Lütken, 1861, C. creyessorum Kabata, 1992, 
C. cookeoli Ho & Lin, 2010, C. dactylopteni Uma Devi & Shyamasundari, 1981, 
C. kapuhili, C. laticaudus, C. macrurus, C. nataliae Boxshall, 2018, C. praecinctorius 
Hayes, Justine & Boxshall, 2012, C. pseudorhombi Boxshall, 2018, C. sclerotinosus 
Roubal, Armitage & Rohde, 1983, and C. seriolae, and it has not been observed in 
many others, i.e., C. calotomi Shiino, 1954b, C. diaphanus, C. hamatus Heegaard, 
1955 (recently, Boxshall and Bernot (2023: 562) announced the submission of 
a case to the International Commission of Zoological Nomenclature (ICZN) to 
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propose that C. undulatus Shen & Li, 1959 be given precedence over C. hamatus, 
but the case has not yet been resolved), C. hobsoni Cressey, 1969, C. longicaudus 
Bassett-Smith, 1898b, C. robustus, C. sensorius Heegaard, 1962, C. sepetibensis 
Luque & Takemoto, 1996, and C. suffuscus Wilson, 1913. Rangnekar (1984) de-
scribed the P1 EXP2 of C. tolii with three plumose setae on the posterior margin, 
and four well-developed distal elements. The description of an additional outer 
minute spine on the outer distal corner of P1 EXP2 needs to be verified, but it is 
probably a pectinate membrane at the base of spine 1 also observed in C. serra-
tus (see Dojiri and Ho 2013: 163, fig. 58f), and other caligids.

Within the first group of species above, only C. cresseyorum, C. macrurus, C. na-
taliae, C. praecinctorius, C. pseudorhombi, and C. sclerotinosus have been observed 
possessing an accessory process on spines 2 and 3 of P1 EXP2, but it is highly 
probable that such processes may be evident under electron microscopy (Boxshall 
2018), as recently shown for C. macrurus (Özak et al. 2017). Also, within that group 
of species for which a small spine 1 of P1 EXP2 has been unequivocally observed, 
only a few species besides C. selenecola sp. nov., belong to the diaphanus species 
group, i.e., C. kapuhili, C. laticaudus, and C. macrurus. Caligus selenecola sp. nov. 
can be readily separated from the other three species by i) the relative length of the 
abdomen (extremely elongate, ~ 1.5 × as long as the cephalothorax, P4-bearing so-
mite, and genital complex combined in C. macrurus, shorter than genital complex 
in C. kapuhili and C. laticaudus, but as long as genital complex in the new species); 
ii) shape of the female maxilliped (with process on the myxal margin in C. kapuhili 
and C. laticaudus, but with smooth myxal margin in C. macrurus and in the new 
species), iii) presence/absence of the sternal furca (present in C. macrurus, C. ka-
puhili, and C. laticaudus, but absent in C. selenecola sp. nov.), iv) presence/absence 
of postantennal process (present in present in C. macrurus, C. kapuhili, and C. lati-
caudus, but absent in C. selenecola sp. nov.), v) presence/absence of the spiniform 
process on the basal antennary segment (present in C. macrurus and C. kapuhili, 
but absent in C. laticaudus and C. selenecola sp. nov.).

With the addition of C. selenecola sp. nov., there are currently 35 species of 
Caligus parasitizing teleosts and elasmobranchs from Mexican waters (Table 1).

Table 1. Updated list of the species of Caligus reported from Atlantic (A) and Pacific (P) coastal waters of Mexico.

Species Host Locality References
C. asperimanus Pearse, 1951 Lutjanus guttatus (Steindachner) Guerrero and 

Michoacán (P)
Villalba-Vasquez et al. 

(2022)
C. bonito Wilson, 1905 Cratinus agassizii Steindachner, Lutjanus 

novemfasciatus Gill, & Sarda chiliensis (Cuvier)
Oaxaca and 
Sinaloa (P)

Ho and Lin (2004), Morales-
Serna et al. (2012)

C. callaoensis Durán, 1980 Cynoscion xanthulus Jordan & Gilbert Jalisco (P) Morales-Serna et al. (2014)
C. chamelensis Morales-Serna, 
Pinacho-Pinacho, Gómez & 
Pérez-Ponce de León, 2014

Kyphosus elegans (Peters) Jalisco (P) Morales-Serna et al. (2014)

C. chelifer Wilson, 1905 Found in plankton Tamaulipas (A) Morales-Serna et al. (2012)
C. chorinemi Krøyer, 1863 Caranx caninus Günther Jalisco (P) Morales-Serna et al. (2014)
C. confusus Pillai, 1961 Caranx caballus Günther and Caranx caninus Günther Jalisco (P) Morales-Serna et al. (2014)
C. constrictus Heller, 1865 Caranx caninus Günther Sinaloa (P) Morales-Serna et al. (2012)
C. curtus Müller, 1785 Lutjanus guttatus (Steindachner) Guerrero and 

Michoacán (P)
Villalba-Vasquez et al. 

(2022)
C. dasyaticus Rangnekar, 1957 Aetobatus narinari (Euphrasen) and Hypanus 

americanus (Hildebrand & Schroeder)
Campeche and 

Tabasco (A)
Rodríguez-Santiago et al. 

(2016)
C. diaphanus Nordmann, 1832 Lutjanus peru (Nichols & Murphy) Jalisco (P) Morales-Serna et al. (2014)
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Species Host Locality References
C. elongatus Nordmann, 1832 Sphoeroides annulatus (Jenyns) Sonora (P) Morales-Serna et al. (2012)
C. fajerae Morales-Serna, 
Oceguera-Figueroa & Tang, 2017

Scomberomorus sierra Jordan & Starks Sinaloa (P) Morales-Serna et al. (2017)

C. haemulonis Krøyer, 1863 Bagre marinus (Mitchill) Veracruz (A) Morales-Serna et al. (2012)
C. hoplognathi Yamaguti & 
Yamasu, 1959

Caranx caballus Günther, Caranx caninus Günther, and 
Tylosurus pacificus (Steindachner)

Jalisco (P) Morales-Serna et al. (2014)

C. lalandei Barnard, 1948 Seriola lalandi Valenciennes Baja California 
(P)

Morales-Serna et al. (2012)

C. latigenitalis Shiino, 1954a Caranx caballus Günther, Lutjanus argentiventris 
(Peters), Kyphosus elegans (Peters), Tylosurus pacificus 

(Steindachner), and Prionurus punctatus Gill

Jalisco (P) Morales-Serna et al. (2014)

C. lichiae Brian, 1906 Caranx caballus Günther and Caranx caninus Günther Jalisco (P) Morales-Serna et al. (2014)
C. longipedis Bassett-Smith, 
1898a

Caranx lugubris and Caranx caninus Günther Colima and 
Jalisco (P)

Morales-Serna et al. (2012, 
2014)

C. macarovi Gusev, 1951 Cololabis saira (Brevoort) Unspecified (P) Morales-Serna et al. (2012)
C. macrurus Heller, 1865 Kyphosus sectatrix (Linnaeus) and Paralabrax 

maculatofasciatus (Steindachner)
Sinaloa (P) and 

Veracruz (A)
Morales-Serna et al. (2012)

C. mutabilis Wilson, 1905 Balistes sp., Calamus brachysomus (Lockington), 
Chaetodipterus zonatus (Girard), Centropomus sp., 

Epinephelus labriformis (Jenyns), Hoplopagrus 
guentherii Gill, Katsuwonus pelamis (Linnaeus), 
Kyphosus elegans (Peters), Lutjanus guttatus 

(Steindachner), Lutjanus peru (Nichols & Murphy), 
Microlepidotus brevipinnis (Steindachner), Menticirrhus 
undulatus (Girard), Mugil cephalus Linnaeus, Paralabrax 

clathratus (Girard), Paralabrax maculatofasciatus 
(Steindachner), Paralabrax nebulifer (Girard), Paraselene 

orstedii (Lütken), Sarda chiliensis (Cuvier), and 
Scomberomorus sierra Jordan & Starks

Baja California, 
Guerrero, 

Nayarit, Oaxaca, 
Sinaloa, and 
Sonora (P)

Morales-Serna et al. (2012, 
2014)

C. omissus Cressey & Cressey, 
1980

Scomberomorus sierra Jordan & Starks and 
Scomberomorus concolor (Lockington)

Jalisco (P) Morales-Serna et al. (2012, 
2014)

C. pelamydis Krøyer, 1863 Scomberomorus cavalla (Cuvier) Veracruz (A) Morales-Serna et al. (2012)
C. productus Dana, 1849–1852 Balistes polylepis Steindachner, Calamus brachysomus 

(Lockington), Centropomus sp., Coryphaena hippurus 
Linnaeus, Katsuwonus pelamis (Linnaeus), Lutjanus 

sp., Paralabrax clathratus (Girard), Paralabrax 
maculatofasciatus (Steindachner), Scomberomorus 

sierra Jordan & Starks, Seriola lalandi Valenciennes, and 
Sphyraena argentea Girard

Baja California, 
Guerrero, 

Nayarit, Oaxaca, 
Sinaloa, and 
Sonora (P)

Ho and Lin (2004), Morales-
Serna et al. (2012)

C. robustus Bassett-Smith, 
1898b

Caranx caballus Günther and Caranx caninus Günther Jalisco (P) Morales-Serna et al. (2014)

C. rufimaculatus Wilson, 1905 Found in plankton Yucatán (A) Morales-Serna et al. (2012)
C. sclerotinosus Roubal, 
Armitage & Rohde, 1983

Lutjanus Colorado Jordan & Gilbert, Lutjanus guttatus 
(Steindachner), and Lutjanus peru (Nichols & Murphy)

Jalisco (P) Morales-Serna et al. (2014)

C. selenecola sp. nov. Selene brevoortii (Gill) Sinaloa (P) Present study
C. serratus Shiino, 1965 Calamus brachysomus (Lockington), Caranx caballus 

Günther, Caranx caninus Günther, Cynoscion xanthulus 
Jordan & Gilbert, Elops affinis Regan, Haemulon 

steindachneri (Jordan & Gilbert), Kyphosus elegans 
(Peters), Lutjanus argentiventris (Peters), Microlepidotus 

brevipinnis (Steindachner), Scomberomorus sierra 
Jordan & Starks, Sphoeroides annulatus (Jenyns), and 

Tylosurus pacificus (Steindachner)

Jalisco and 
Sinaloa (P)

Morales-Serna et al. (2012, 
2013, 2014)

C. tenuifurcatus Wilson, 1937 Centropomus robalito Jordan & Gilbert and 
Nematistius pectoralis Gill

Jalisco (P) Morales-Serna et al. (2012, 
2014)

C. trachynoti Heller, 1865 Trachinotus carolinus (Linnaeus) Campeche, 
Quintana Roo 

and Yucatán (A)

Morales-Serna et al. (2012)

C. tylosuri (Rangnekar, 1956) Tylosurus pacificus (Steindachner) Jalisco (P) Morales-Serna et al. (2014)
C. undulatus Shen & Li, 1959 Found in plankton Yucatán (A) Suárez-Morales et al. 

(2012)
C. xystercus Cressey, 1991 Lutjanus apodus (Walbaum) Quintana Roo 

(A)
Hernández-Olascoaga et 

al. (2022)



63ZooKeys 1209: 43–68 (2024), DOI: 10.3897/zookeys.1209.120812

Francisco Neptalí Morales-Serna et al.: Caligus selenecola sp. nov., a new Caligidae from Mexico

Acknowledgements

We are grateful to M. Sc. Juan Manuel Osuna Cabanillas for the collection of 
fish and copepod specimens. We are deeply grateful to Dr Geoffrey A. Boxshall 
for reviewing the final draft of this manuscript and for his constructive criti-
cism. We are grateful also to Dr Il-Hoi Kim and Dr Balu A. Venmathi Maran for 
their constructive criticism during the peer review process.

Additional information
Conflict of interest
The authors have declared that no competing interests exist.

Ethical statement
No ethical statement was reported.

Funding
Article processing charges were financed by the Instituto de Ciencias del Mar y Lim-
nología of the Universidad Nacional Autónoma de México.

Author contributions
Conceptualization: FNMS. Funding acquisition: SG. Methodology: FNMS. Writing - origi-
nal draft: FNMS, SG. Writing - review and editing: BYR, SG, FNMS.

Author ORCIDs
Francisco Neptalí Morales-Serna  https://orcid.org/0000-0002-2577-5369
Beatriz Yáñez-Rivera  https://orcid.org/0000-0002-3192-2142
Samuel Gómez  https://orcid.org/0000-0002-8597-8846

Data availability
All of the data that support the findings of this study are available in the main text.

References

Barnard KH (1948) New records and descriptions of new species of parasitic Copepoda 
from South Africa. Annals & Magazine of Natural History 12(4): 242–254. https://doi.
org/10.1080/00222934808653905

Bassett-Smith PW (1898a) Further new parasitic copepods found on fish in the In-
do-tropical region. Annals & Magazine of Natural History 7(8): 77–98. https://doi.
org/10.1080/00222939808678020

Bassett-Smith PW (1898b) Some new or rare parasitic copepods found on fish in the 
Indo-tropic region. Annals & Magazine of Natural History 7(11): 357–372. https://doi.
org/10.1080/00222939808678056

Bassett-Smith PW (1898c) Some new parasitic copepods found on fish at Bombay. Annals 
& Magazine of Natural History 1(1): 1–17. https://doi.org/10.1080/00222939808677915

Beneden PJ van (1852) Note sur un nouveau genre de crustacé parasite de la famille des 
peltocéphales. Bulletin de l’Académie Royale de Belgique 19: 462–467.

Boxshall GA (1990) The skeletomusculature of siphonostomatoid copepods, with an 
analysis of adaptive radiation in structure of the oral cone. Philosophical Transactions 

https://orcid.org/0000-0002-2577-5369
https://orcid.org/0000-0002-3192-2142
https://orcid.org/0000-0002-8597-8846
https://doi.org/10.1080/00222934808653905
https://doi.org/10.1080/00222934808653905
https://doi.org/10.1080/00222939808678020
https://doi.org/10.1080/00222939808678020
https://doi.org/10.1080/00222939808678056
https://doi.org/10.1080/00222939808678056
https://doi.org/10.1080/00222939808677915


64ZooKeys 1209: 43–68 (2024), DOI: 10.3897/zookeys.1209.120812

Francisco Neptalí Morales-Serna et al.: Caligus selenecola sp. nov., a new Caligidae from Mexico

of the Royal Society of London, Series B, Biological Sciences 328(1246): 167–212. 
https://doi.org/10.1098/rstb.1990.0113

Boxshall G (2018) The sea lice (Copepoda: Caligidae) of Moreton Bay (Queensland, 
Australia), with descriptions of thirteen new species. Zootaxa 4398(1): 1–172. 
https://doi.org/10.11646/zootaxa.4398.1.1

Boxshall G, Barton DP (2023) Caligid sea lice (Copepoda: Caligidae) from golden snap-
per Lutjanus johnii (Bloch) in Australian waters, with the recognition of Sinocaligus 
Shen, 1957 as a junior synonym of Caligus Müller, 1785. Systematic Parasitology 
100(5): 487–504. https://doi.org/10.1007/s11230-023-10099-z

Boxshall GA, Bernot JP (2023) Resolving taxonomic and nomenclatural problems in the 
genus Caligus O.F. Müller, 1785 (Copepoda: Caligidae). Zootaxa 5360(4): 545–567. 
https://doi.org/10.11646/zootaxa.5360.4.5

Boxshall GA, Gurney AR (1980) Description of two new and one poorly known species 
of the genus Caligus Müller, 1785 (Copepoda: Siphonostomatoida). Bulletin of the 
British Museum (Natural History). Zoology : Analysis of Complex Systems, ZACS 39: 
161–178. https://doi.org/10.5962/p.13270

Boxshall GA, Halsey SH (2004) An introduction to copepod diversity. Vols. I & II. The Ray 
Society, London, 966 pp.

Brian A (1906) Copepodi parassiti dei pesci d’Italia. Stab. Tipo-Litografico R. Instituto 
Sordomuti, Genova, 1–187. https://doi.org/10.5962/bhl.title.58642

Burmeister H (1835) Beschreibung einiger neuen oder weniger bekannten Schmarot-
zerkrebse, nebst allgemeinen Betrachtungen über die Gruppe, welcher sie ange-
hören. Nova Acta Physico-Medica Academiae Caesareae Leopoldino-Carolinae Na-
turae Curiosorum (Acta der Kaiserlichen Leopoldinisch-Carolinischen Deutschen 
Akademie der Naturforscher), Halle 17: 269–336. https://doi.org/10.5962/bhl.
title.39131

Byrnes T (1986) A new species of Parapetalus (Copepoda: Caligidae) parasitic on the 
samson fish, Seriola hippos from Australia and its similarity with Caligus spinosus. 
Publications of the Seto Marine Biological Laboratory 31(1–2): 55–62. https://doi.
org/10.5134/176118

Capart A (1941) Copepoda parasitica. Résultats scientifiques des croisières du Navire-
école belge “Mercator”, 3(5). Mémoires du Musée Royal d’Histoire Naturelle de 
Belgique 2: 171–197.

Causey DL (1953) Parasitic Copepoda from Grand Isle, Louisiana. Occasional Papers of 
the Marine Laboratory of Louisiana State University 7: 1–18.

Cressey RF (1967) Caritus, a new genus of caligoid copepod, with a key to the genera 
of Caliginae. Proceedings of the United States National Museum 123(3623): 1–8. 
https://doi.org/10.5479/si.00963801.123-3623.1

Cressey RF (1969) Caligus hobsoni, a new species of parasitic copepod from California. 
The Journal of Parasitology 55: 431–434. https://doi.org/10.2307/3277430 
[Accessed on 12 January 2024]

Cressey R (1991) Parasitic Copepods from the Gulf of Mexico and Caribbean Sea, 
III: Caligus. Smithsonian Contributions to Zoology 497(497): 1–53. https://doi.
org/10.5479/si.00810282.497

Cressey R, Cressey HB (1980) Parasitic copepods of mackerel- and tuna-like fishes 
(Scombridae) of the world. Smithsonian Contributions to Zoology 311(311): 1–139. 
https://doi.org/10.5479/si.00810282.311.i

Dana JD (1849–1852) Conspectus crustaceorum, quae in orbis terrarum circumnaviga-
tione, Carolo Wilkes, e classe Reipublicae foederatae duce, lexit et descripsit Jacobus 

https://doi.org/10.1098/rstb.1990.0113
https://doi.org/10.11646/zootaxa.4398.1.1
https://doi.org/10.1007/s11230-023-10099-z
https://doi.org/10.11646/zootaxa.5360.4.5
https://doi.org/10.5962/p.13270
https://doi.org/10.5962/bhl.title.58642
https://doi.org/10.5962/bhl.title.39131
https://doi.org/10.5962/bhl.title.39131
https://doi.org/10.5134/176118
https://doi.org/10.5134/176118
https://doi.org/10.5479/si.00963801.123-3623.1
https://doi.org/10.2307/3277430
https://doi.org/10.5479/si.00810282.497
https://doi.org/10.5479/si.00810282.497
https://doi.org/10.5479/si.00810282.311.i


65ZooKeys 1209: 43–68 (2024), DOI: 10.3897/zookeys.1209.120812

Francisco Neptalí Morales-Serna et al.: Caligus selenecola sp. nov., a new Caligidae from Mexico

D. Dana. Pars II. Proceedings of the American Academy of Arts and Sciences 2nd se-
ries: 9–61. https://www.biodiversitylibrary.org/page/4481593#page/17/mode/1up

Delamare Deboutteville C, Nunes-Ruivo LP (1958) Copépodes parasites des poissons 
Méditerranéens. (4e série). Vie et Milieu 9: 215–235.

Dojiri M, Ho J-S (2013) Systematics of the Caligidae, copepods parasitic on marine fish-
es. Crustaceana Monographs 18: 1–448. https://doi.org/10.1163/9789004204256

Durán LEB (1980) Copépodos parásitos en peces del Perú: Género Caligus Müller, 1785, 
Caligus callaoensis n. sp. y tres nuevos registros (Crustacea, Copepoda). Boletín 
del Museo Nacional de Historia Naturale, Santiago, Chile 37: 309–316. https://doi.
org/10.54830/bmnhn.v37.1980.496

Froese R, Pauly D (2023) FishBase. World Wide Web electronic publication. www.fish-
base.org [Version 02/2023] [accessed on 12 January 2024]

Gusev AV (1951) Paraziticheskie Copepoda s nekotorykh morskikh ryb. Parasitic 
Copepoda of some marine fishes. Parazitologica Papers of the Zoological Institute. 
Academia Nauk, USSR 13: 394–463.

Hayes P, Justine J-L, Boxshall GA (2012) The genus Caligus Müller, 1785 (Copepoda: 
Siphonostomatoida): two new species from reef associated fishes in New Caledo-
nia, and some nomenclatural problems resolved. Zootaxa 3534: 21–39. https://doi.
org/10.11646/zootaxa.3534.1.2

Heegaard PE (1945) Some parasitic copepods from fishes in the Uppsala University 
collections. Arkiv för Zoologi 35: 1–27.

Heegaard PE (1955) Parasitic copepods from tropical west Africa. Atlantide Report 3: 
41–56.

Heegaard P (1962) Parasitic Copepoda from Australian waters. Records of the Austra-
lian Museum 25(9): 149–233. https://doi.org/10.3853/j.0067-1975.25.1962.661

Heller C (1865) Crustaceen. In: Reise der Österreichischen Fregatte Novarra um die 
Erdre, in den Jahren 1857, 1858, 1859 unter den Befehlen des Commodore B. von 
Wüllerstorf-Urbair, Zoologischer Theil. Kaiserlich-Königliche Hof- und Staatsdruck-
erei, Wein, 1–280.

Hernández-Olascoaga A, González-Solís D, Aznar FJ (2022) Parasites as indicators of 
habitat use by the schoolmaster (Lutjanus apodus) in the Mesoamerican Reef Sys-
tem. Estuarine, Coastal and Shelf Science 278: 108120. https://doi.org/10.1016/j.
ecss.2022.108120

Ho J-S, Lin C-L (2004) Sea lice of Taiwan (Copepoda: Siphonostomatoida: Caligidae). 
The Sueichan Press, Keelung, Taiwan, 388 pp.

Ho J-S, Lin C-L (2010) Three more unrecorded sea lice (Copepoda, Caligidae) parasitic 
on marine fishes collected off Tai-dong, Taiwan. Crustaceana 83(10): 1261–1277. 
https://doi.org/10.1163/001121610X521262

Huys R, Boxshall GA (1991) Copepod evolution. The Ray Society, London, 468 pp. https://
doi.org/10.4319/lo.1993.38.2.0478

Johnson SC, Treasurer JW, Bravo S, Nagasawa K, Kabata Z (2004) A review of the impact 
of parasitic copepods on marine aquaculture. Zoological Studies (Taipei, Taiwan) 43: 
8–19. https://zoolstud.sinica.edu.tw/Journals/43.2/229.pdf

Kabata Z (1979) Parasitic Copepoda of British fishes. Ray Society, London, 468 pp.
Kabata Z (1992) Copepoda parasitic on Australian fishes. XIV. An assemblage 

of bathypelagic species. Journal of Natural History 26(1): 9–45. https://doi.
org/10.1080/00222939200770021

Krøyer H (1863) Bidrag til Kundskab om Snyltekrebsene. Naturhistorisk Tidsskrift Ser. 
III 2: 75–320.

https://www.biodiversitylibrary.org/page/4481593#page/17/mode/1up
https://doi.org/10.1163/9789004204256
https://doi.org/10.54830/bmnhn.v37.1980.496
https://doi.org/10.54830/bmnhn.v37.1980.496
https://doi.org/10.11646/zootaxa.3534.1.2
https://doi.org/10.11646/zootaxa.3534.1.2
https://doi.org/10.3853/j.0067-1975.25.1962.661
https://doi.org/10.1016/j.ecss.2022.108120
https://doi.org/10.1016/j.ecss.2022.108120
https://doi.org/10.1163/001121610X521262
https://doi.org/10.4319/lo.1993.38.2.0478
https://doi.org/10.4319/lo.1993.38.2.0478
https://zoolstud.sinica.edu.tw/Journals/43.2/229.pdf
https://doi.org/10.1080/00222939200770021
https://doi.org/10.1080/00222939200770021


66ZooKeys 1209: 43–68 (2024), DOI: 10.3897/zookeys.1209.120812

Francisco Neptalí Morales-Serna et al.: Caligus selenecola sp. nov., a new Caligidae from Mexico

Krøyer (1864) Bidrag til Kundskab om Snyltekrebsene. Naturhistorisk Tidsskrift Ser. III 
2: 321–426.

Leidy J (1889) A parasitic copepod. Proceedings. Academy of Natural Sciences of Phil-
adelphia 1889: 95.

Lewis AG (1967) Copepod crustaceans parasitic on teleost fishes of the Hawaiian 
Islands. Proceedings of the United States National Museum 121(3574): 1–204. 
https://doi.org/10.5479/si.00963801.121-3574.1

Luque JL, Takemoto RM (1996) Parasitic copepods on Orthopristis ruber and Haemulon 
steindachneri (Osteichthyes: Haemulidae) from the Brazilian littoral, with the descrip-
tion of a new species of Caligus (Siphonostomatoida: Caligidae). Revista Brasileira 
de Biologia 56: 529–546.

Milne Edwards H (1840) Ordre des copépodes. Histoire naturelle des crustacés, com-
prenant l’anatomie, la physiologie et la classification de ces animaux. 3: 411–529. 
https://www.biodiversitylibrary.org/page/16103940

Morales-Serna FN, Gómez S, Gerardo P-P de L (2012) Parasitic copepods reported from 
Mexico. Zootaxa 3234(1): 43–68. https://doi.org/10.11646/zootaxa.3234.1.2

Morales-Serna FN, Hernández-Inda ZL, Gómez S, Pérez-Ponce de León G (2013) 
Redescription of Caligus serratus Shiino, 1965 (Copepoda: Caligidae) parasitic on 
eleven fish species from Chamela Bay in the Mexican Pacific. Acta Parasitologica/
Witold Stefański Institute of Parasitology, Warszawa, Poland 58: 367–375. https://
doi.org/10.2478/s11686-013-0150-x

Morales-Serna FN, Pinacho-Pinacho CD, Gómez S, Pérez-Ponce de León G (2014) Diversity 
of sea lice (Copepoda: Caligidae) parasitic on marine fishes with commercial and 
aquaculture importance in Chamela Bay, Pacific coast of Mexico by using morphology 
and DNA barcoding, with description of a new species of Caligus. Parasitology 
International 63(1): 69–79. https://doi.org/10.1016/j.parint.2013.09.005

Morales-Serna FN, Medina-Guerrero RM, Fajer-Avila EJ (2016) Sea lice (Copepoda: 
Caligidae) parasitic on fishes reported from the Neotropical region. Neotropical Bio-
diversity 2(1): 141–150. https://doi.org/10.1080/23766808.2016.1236313

Morales-Serna FN, Oceguera-Figueroa A, Tang D (2017) Caligus fajerae n. sp. (Copepoda: 
Caligidae) parasitic on the Pacific sierra Scomberomorus sierra Jordan & Starks 
(Actinopterygii: Scombridae) in the Pacific Ocean off Mexico. Systematic Parasitolo-
gy 94(8): 927–939. https://doi.org/10.1007/s11230-017-9752-2

Müller OF (1785) Entomostraca seu Insecta Testacea, quae in aquis Daniae et Norvegi-
ae reperit, descripsit et iconibus illustravit Otho Fridericus Müller. F. W. Thiele, Lipsiae 
& Havniae, 1–134. https://doi.org/10.5962/bhl.title.14414

Nordmann A von (1832) Mikrographische Beiträge zur Naturgeschichte der wirbellosen 
Thiere. In: Zweites Heft. Mit zehn Kupfertafeln, G. Reimer, Berlin, 1–150.

Ohtsuka S, Boxshall GA (2019) Two new species of the genus Caligus (Crustacea, Copepo-
da, Siphonostomatoida) from the Sea of Japan, with a note on the establishment of a new 
species group. ZooKeys 2019: 91–113. https://doi.org/10.3897/zookeys.893.46923

Ohtsuka S, Nawata M, Nishida Y, Nitta M, Hirano K, Adachi K, Kondo Y, Venmathi Maran 
BA, Suárez-Morales E (2020) Discovery of the fish host of the “planktonic” caligid 
Caligus undulatus Shen & Li, 1959 (Crustacea: Copepoda: Siphonostomatoida). 
Biodiversity Data Journal 8: e52271. https://doi.org/10.3897/BDJ.8.e52271

Özak AA, Yanar A, Boxshall GA (2017) The discovery of Caligus macrurus Heller, 1865 
(Copepoda: Caligidae) in the Mediterranean Sea, and the recognition of Sciaenophilus 
van Beneden, 1852 as a junior synonym of Caligus Müller, 1785. Systematic 
Parasitology 94(1): 97–109. https://doi.org/10.1007/s11230-016-9682-4

https://doi.org/10.5479/si.00963801.121-3574.1
https://www.biodiversitylibrary.org/page/16103940
https://doi.org/10.11646/zootaxa.3234.1.2
https://doi.org/10.2478/s11686-013-0150-x
https://doi.org/10.2478/s11686-013-0150-x
https://doi.org/10.1016/j.parint.2013.09.005
https://doi.org/10.1080/23766808.2016.1236313
https://doi.org/10.1007/s11230-017-9752-2
https://doi.org/10.5962/bhl.title.14414
https://doi.org/10.3897/zookeys.893.46923
https://doi.org/10.3897/BDJ.8.e52271
https://doi.org/10.1007/s11230-016-9682-4


67ZooKeys 1209: 43–68 (2024), DOI: 10.3897/zookeys.1209.120812

Francisco Neptalí Morales-Serna et al.: Caligus selenecola sp. nov., a new Caligidae from Mexico

Pearse AS (1951) Parasitic Crustacea from Bimini, Bahamas. Proceedings of the 
United States National Museum 101(3280): 341–372. https://doi.org/10.5479/
si.00963801.101-3280.341

Pillai NK (1961) Copepods parasitic on South Indian Fishes. Part I, Caligidae. Bulletin of 
the Research Institute. University of Kerala 8(C): 87–130.

Rangnekar MP (1957) Caligus dasyaticus sp. nov. and Caligus dussumieri sp. nov. 
(Copepoda) parasitic on Bombay fishes. Journal of the University of Bombay (B) 25: 
16–22.

Rangnekar MP (1984) Parasitic copepods from marine fishes of Bombay. Vervoort W, 
Vaupel Klein von JC (Eds). Crustaceana, suppl. Studies on Copepoda II. Proceedings 
of the First International Conference on Copepoda, Amsterdam, The Netherlands, 
24–28 August 1981 7: 344–351. https://doi.org/10.1163/9789004629363_036

Rangnekar (1956) Parasitic copepods from the marine fishes of Bombay. Journal of the 
University of Bombay (B)24: 42–65.

Rodríguez-Santiago MA, Morales-Serna F, Gómez S, Grano-Maldonado MI (2016) New 
records of parasitic copepods (Copepoda:Pandaridae, Eudactylinidae, Caligidae) on 
elasmobranchs (Chondrichthyes) in the Gulf of Mexico. Ciencia Pesquera 24: 15–21.

Roubal FR, Armitage J, Rohde K (1983) Taxonomy of metazoan ectoparasites of snap-
per, Chrysophrys auratus (family Sparidae), from southern Australia, eastern Austra-
lia and New Zealand. Australian Journal of Zoology, Supplemental Series 94: 1–68. 
https://doi.org/10.1071/AJZS094

Shen C-J (1957) Parasitic copepods from fishes of China. Part II. Caligoida, Caligidae 
(1). Acta Zoologica Sinica 9: 351–378.

Shen C-J, Li H-L (1959) Parasitic copepods from fishes of China. IV. Caligoida, Caligidae 
(3). Acta Zoologica Sinica 11: 12–20.

Shiino SM (1954a) On Caligus latigenitalis n. sp., a copepod parasitic on the fish, Sparus 
macrocephalus (Basilewsky). Nippon Suisan Gakkaishi 20(1): 21–25. https://doi.
org/10.2331/suisan.20.21

Shiino SM (1954b) On the new copepod, Caligus calotomi n. sp., parasitic on the fish, 
Calotomus japonicus (C. & V.). Bulletin of the Japanese Society of Scientific Fisheries. 
Nippon Suisan Gakkaishi 20(1): 16–20. https://doi.org/10.2331/suisan.20.16

Shiino SM (1960) Copepods parasitic on the fishes collected on the coast of Province 
Shima, Japan. Reports of the Faculty of Fisheries. Prefectural University of Mie 3: 
471–500.

Shiino SM (1965) Parasitic copepods of the eastern Pacific fishes. 5. Caligus. Reports of 
the Faculty of Fisheries. Prefectural University of Mie 5: 391–420.

Soler-Jiménez LC, Morales-Serna FN, Aguirre-Macedo ML, McLaughlin JP, Jaramillo 
AG, Shaw JC, James AK, Hechinger RF, Kuris AM, Lafferty KD, Vidal-Martínez VM 
(2019) Parasitic copepods (Crustacea, Hexanauplia) on fishes from the lagoon flats 
of Palmyra Atoll, Central Pacific. ZooKeys 833: 85–106. https://doi.org/10.3897/zoo-
keys.833.30835

Stebbing TRR (1900) On Crustacea brought by Dr. Willey from the South Seas. In: Willey 
A (Ed.) Zoological Results based on material from New Britain, New Guinea, Loyalty 
Islands and Elsewhere collected during the years 1895, 1896 and 1897. Part V. Cam-
bridge University Press, UK, 605–690.

Steenstrup JJS, Lütken CF (1861) Bidrag til kundskab om det aabne havs snyltekrebs og 
lernæer samt om nogle andre nye eller hidtil kun ufuldstændigt kjendte parasitiske Co-
pepoder. Kongelige Danske Videnskabernes Selskabs Skrifter, Naturhistorisk og Math-
ematisk Afdeling. Kjöbenhavn 5: 343–432. https://doi.org/10.5962/bhl.title.59539

https://doi.org/10.5479/si.00963801.101-3280.341
https://doi.org/10.5479/si.00963801.101-3280.341
https://doi.org/10.1163/9789004629363_036
https://doi.org/10.1071/AJZS094
https://doi.org/10.2331/suisan.20.21
https://doi.org/10.2331/suisan.20.21
https://doi.org/10.2331/suisan.20.16
https://doi.org/10.3897/zookeys.833.30835
https://doi.org/10.3897/zookeys.833.30835
https://doi.org/10.5962/bhl.title.59539


68ZooKeys 1209: 43–68 (2024), DOI: 10.3897/zookeys.1209.120812

Francisco Neptalí Morales-Serna et al.: Caligus selenecola sp. nov., a new Caligidae from Mexico

Suárez-Morales E, Kim I-H, Escamilla BJ (2012) On some caligids (Copepoda: Caligidae) 
from plankton of a coastal lagoon in the Gulf of Mexico with a description of a new 
species of Metacaligus. Zoological Studies (Taipei, Taiwan) 51: 804–818.

Thomsen R (1949) Copépodos parásitos de los peces marinos del Uruguay. Comunica-
ciones Zoologicas del Museo de Historia Natural de Montevideo 3: 1–41.

Thorell T (1859) Till kännedomen om vissa arasitiskt lefvande Entomostraceer. Öfver-
sigt af Konglige Vetenskaps-Akademiens förhandlingar, Stockholm 16: 335–362.

Uma Devi DV, Shyamasundari K (1981) A new species of the genus Caligus Müller, 1785 
from fish, Dactyloptena orientalis, at Waltair. Indian Journal of Parasitology 5: 91–94.

Villalba-Vasquez PJ, Violante-González J, Pulido-Flores G, Monks S, Rojas-Herrera 
AA, Flores-Rodríguez P, Rosas-Acevedo JL, Cayetano CV, Santos-Bustos NG (2022) 
Parasite communities of the spotted rose snapper Lutjanus guttatus (Perciformes: Lut-
janidae) off the Mexican Pacific coasts: Spatial and long-term inter-annual variations. 
Parasitology International 88: 102551. https://doi.org/10.1016/j.parint.2022.102551

Walter TC, Boxshall G (2024a) World of Copepods Database. Caligidae Burmeister, 
1835. [Accessed through: World Register of Marine Species at:] https://www.marine-
species.org/aphia.php?p=taxdetails&id=135513 [accessed on 24 January 2024]

Walter TC, Boxshall G (2024b) World of Copepods Database. Caligus Müller O.F., 1785. 
[Accessed through: World Register of Marine Species at:] https://www.marinespe-
cies.org/aphia.php?p=taxdetails&id=135566 [accessed on 24 January 2024]

Walter TC, Boxshall G (2024c) World of Copepods Database. Lepeophtheirus Nordmann, 
1832. [Accessed through: World Register of Marine Species at:] https://www.marine-
species.org/aphia.php?p=taxdetails&id=135568 [accessed on 24 January 2024].

Wilson CB (1905) North American parasitic copepods belonging to the family Caligidae. 
Part 1.- The Caliginae. Proceedings of the United States National Museum 28(1404): 
479–672. https://doi.org/10.5479/si.00963801.28-1404.479

Wilson CB (1913) Crustacean parasites of West Indian fishes and land crabs, with de-
scriptions of new genera and species. Proceedings of the United States National 
Museum 44(1950): 189–227. https://doi.org/10.5479/si.00963801.44-1950.189

Wilson CB (1921) Report on the parasitic Copepoda collected during the survey of the 
Juan Fernandez Islands, 1916–1917. Natural History of the Juan Fernandez & Easter 
Islands 3(1): 69–74.

Wilson CB (1937) Some parasitic copepods from Panama Bay. Journal of the Washington 
Academy of Sciences 27: 423–431. https://doi.org/10.1126/science.86.2236.423.b

Yamaguti S (1936) Parasitic copepods from fishes of Japan. Part 2. Caligoida, I. Kyoto 
Imperial University, 1–22.

Yamaguti S (1939) Parasitic copepods from fishes of Japan. Part 5. Caligoida, III. 
Volume Jubilare for Prof. Sadao Yoshida 2: 443–487.

Yamaguti S, Yamasu T (1959) Parasitic copepods from fishes of Japan with description 
of 26 new species and remarks on two known species. Biological Journal of Okaya-
ma University 5: 89–165.

Yü SC (1933) Chinese parasitic copepods collected by H.W. Wu, with descriptions of 
new genera and species. Bulletin of the Fan Memorial Institute of Biology. Zoology: 
Analysis of Complex Systems, ZACS 4: 117–139.

https://doi.org/10.1016/j.parint.2022.102551
https://www.marinespecies.org/aphia.php?p=taxdetails&id=135513
https://www.marinespecies.org/aphia.php?p=taxdetails&id=135513
https://www.marinespecies.org/aphia.php?p=taxdetails&id=135566
https://www.marinespecies.org/aphia.php?p=taxdetails&id=135566
https://www.marinespecies.org/aphia.php?p=taxdetails&id=135568
https://www.marinespecies.org/aphia.php?p=taxdetails&id=135568
https://doi.org/10.5479/si.00963801.28-1404.479
https://doi.org/10.5479/si.00963801.44-1950.189
https://doi.org/10.1126/science.86.2236.423.b

	Caligus selenecola sp. nov. (Siphonostomatoida, Caligidae) parasitic on the hairfin lookdown Selene brevoortii (Gill) from the Gulf of California, Mexico, with some comments on Caritus tolii Rangnekar 1984
	Abstract
	Introduction
	Materials and methods
	Systematics
	Caligus selenecola sp. nov.

	Discussion
	Taxonomic position of Caritus tolii Rangnekar, 1984
	Taxonomic position of Caligus selenecola sp. nov.

	Acknowledgements
	Additional information
	References

