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Abstract

Nerocila exocoeti Pillai, 1954 is re-described based on the neotype and additional material from exocoetid hosts. Nerocila
madrasensis Ramakrishna & Ramaniah, 1978 (from Madras) is placed into synonymy with N. exocoeti. Nerocila exocoeti
is characterized by the presence of short coxae, postero-lateral angles of the first five pereonites not backwardly produced,
pereonites 6—7 are reduced, cephalon sub-quadrate with anterior border straight; first antenna composed of eight articles
and endopod of uropod half the size of exopod. Nerocila exocoeti is only known from beloniform hosts; Parexocoetus
brachypterus and Exocoetus volitans (Exocoetidae); Hemiramphus sp. and Rhynchorhamphus malabaricus (Hemiramphi-
dae) are the identified hosts for the species.
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Introduction

Nerocila Leach, 1818 is one of the largest genera of the family Cymothoidae comprising more than forty species
(Bruce & Schotte 2008), and they belong to the group of externally attaching cymothoids that includes most
commonly Anilocra Leach, 1818, Creniola Bruce, 1987, Renocila Miers, 1880 and Pleopodias Richardson, 1910.
Among them, twelve species have been reported from India (Trilles et al. 2011, 2013; Aneesh et al. 2013, 2017).
Despite recent reports (Trilles er al. 2013; Aneesh et al. 2017), many of the species of Nerocila still require revision
not resolve cases of species validity, synonymies and to re-describe historically poorly known species.

The correct identification of most of the species of Nerocila Leach, 1818 is difficult at species level and many
of the Indian species of Nerocila, following the original description, have not been subsequently reported, for
instance Nerocila hemirhamphusi Shyamasundari, Hanumantha Rao & Kumari, 1990, Nerocila priacanthusi
Kumari, Hanumantha Rao & Shyamasundari, 1990 and Nerocila pulicatensis Jayadev & Sanjeeva, 1980 and the
whereabouts of the type material for these species remains unknown.

Nerocila madrasensis was minimally described by Ramakrishna & Ramaniah (1978) who suggested that this
species resembled N. serra Schioedte & Meinert, 1881 and N. trichiura (Miers, 1877). But drawings of N.
madrasensis provided by Ramakrishna & Ramaniah (1978) matched perfectly with Nerocila exocoeti; the key to
Indian species of Nerocila which included four species, N. sundaica Bleeker, 1857, N. serra, N. phaeopleura
Bleeker, 1857 and N. madrasensis, but did not include N. exocoeti, described from Travancore, India by Pillai
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(1954) from specimens recovered from Parexocoetus brachypterus (Exocoetidae). Bruce (1987) suggested that it
was possibly related to N. trichiura. Later, N. madrasensis and N. trichiura were provisionally synonymised by
Trilles (1994) and Trilles et al. (2013). In the present work, Trilles’s et al. (2013) neotype designation for Nerocila
exocoeti Pillai, 1954 is validated and the species is re-described based on neotype and additional materials
collected from exocoetid host. The validity of N. madrasensis is re-assessed by examination the type and non-type
materials of N. madrasensis.

Material and methods

Several fresh and live specimens of Nerocila exocoeti, were collected from the Marina Beach fish landing centre,
Chennai, India (13°050'N, 80°28°E; Bay of Bengal) from Parexocoetus brachypterus (Exocoetidae), and from the
Ayyikkara fish landing centre (11°51'N, 75°22'E; off the Malabar Coast, India) from Rhynchorhamphus
malabaricus (Hemiramphidae). The collected live cymothoids were killed and fixed in 5% formalin for 2 hrs and
then thoroughly washed in distilled water to remove the formaldehyde. The fixed parasites were then dehydrated
through graded alcohol series and preserved in 75% ethanol.

The type series of N. madrasensis, comprising the holotype and two paratypes in good condition, were also
examined. Methods for dissection and mounting of appendages were according to Aneesh et al. (2016). The
specimens were microphotographed using multi focusing dissection microscope Leica-M205A and image
capturing software (Leica Application Suit). Drawings of the mouthparts and appendages were performed using a
camera lucida attached to the microscope. Fish taxonomy and host nomenclature were performed according to Fish
Base (Froese & Pauly 2015) and Catalogue of Fishes (Eschmeyer 2015). The non-type materials are deposited in
National Zoological Collections of Zoological Survey of India (NZC-ZSI).

New material has all been deposited in National Zoological Collections of Zoological Survey of India (NZC-
ZSI).

Taxonomy

Suborder Cymothoida Wagele, 1989
Superfamily Cymothooidea Leach, 1814
Family Cymothoidae Leach, 1814
Genus Nerocila Leach, 1818

Nerocila Leach, 1818: 351.—Desmarest 1825: 307; Edwards 1840: 250; Dana 1853: 747; Schiodte & Meinert 1881: 4;
Gerstaecker 1882: 231; Richardson 1905: 219; Hale 1926: 202; Monod 1931: 5; Van Name, 1936: 431; Barnard, 1936:
163; Brian & Dartevelle, 1949: 135; Szidat, 1955: 216; Kensley 1978: 82; Kussakin 1979: 275; Brusca 1981: 150;
Menzies & Kruczynski 1983: 55; Brusca & Iverson 1985: 45; Bruce 1987: 355-412; Yu & Li, 2002: 266-269.

Ichthyophilus Latreille, 1802: 133.

Emphylia Koelbel, 1879: 413—414.

Pterisopodus Boone, 1918: 596.

Nerocila (Emphylia) Miers, 1880: 4—Bowman 1978: 34.

Type species: Nerocila blainvillei Leach, 1818 (see Bruce 1987).

Neotype designation for Nerocila exocoeti Pillai, 1954: Trilles et al. (2013) designated a neotype for Nerocila
exocoeti Pillai, 1954, though this action was not justified by the authors and thus did not meet the requirements of
The Code Article 75.3 (Anon 1999), and as such is not valid. The original description of Nerocila exocoeti Pillai,
1954 was accompanied by brief descriptions of the adult female. Pillai (1954) specified that the only distinguishing
character of V. exocoeti, was the proportional size of the coxal plates, coxa 2 being small, not extending beyond the
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posterior border of the segment and the coxa 7 reaching the anterior margin of pleonite 1 and that the whole body
was ‘steel blue’ in colour; males were not described. Although the description contains some species-specific
details, the level of detail is inadequate by modern standards. Fortunately the type locality (Trivandrum, Kerala
Coast) and the type host of N. exocoeti were clearly stated, namely Parexocoetus brachypterus (Richardson)
(Exocoetidae). Pillai (1954) stated that the holotype was deposited in Indian museum, Kolkata but they didn’t give
a registration number. Enquiries at the Indian museum failed to reveal any material that could be definitely
identified, or indeed even potentially considered as the type material for material for N. exocoeti. As there are no
museum records of Pillai’s (1954) material it seems that, inevitably, the types were either not deposited or have
been subsequently lost.

There are few subsequent records of this species; Bruce and Harrison-Nelson (1988), reported N. exocoeti
from P. brachypterus and Scomberomorus multiradiatus (Scombridae) (may be as gut content) from Papua New
Guinea, Indonesia, and from Taiwan. Sivasubramanian et al. (2011) published photographs of N. exocoeti from
flying fish Exocoetus volitans (Exocoetidae) collected from the Parangipettai, southeastern coast of India without
providing any description. The most recent account and redescription is that of Trilles e al. (2013).

The new material of Nerocila exocoeti Pillai, 1954 described here is from the type host Parexocoetus
brachypterus (Exocoetidae) from Marina Beach, Chennai, India, 13.0500°N, 80.2824°E, Bay of Bengal. We
uphold the Trilles er al. (2013) neotype designation (MNHN-IU-2009-1937) from Exocoetus volitans
(Exocoetidae) collected from Parangipettai, South Eastern Coast of India coll. by Rameshkumar on 12 April 2011
and submitted in MNHN by J.P. Trilles. The Parangipettai, South Eastern Coast of India, is approximately 450 km
away from Pillai's (1954) original type locality (Trivandrum, Kerala Coast). We consider the new type locality
resulting from the neotype designation to be similar from the original type locality “as nearly as practicable from
the original type locality” (Anon 1999, ICZN, Art. 75.3.6).

The present Indian material agrees well with the description and figures given by Pillai (1954)—the
proportional size of the coxal plates, coxa 2 not extending beyond the posterior border of the segment and coxae 7
reaching the anterior of pleonite 1, and that the entire dorsal surface of the body is steel blue in color. The present
material is 28 mm in size. We are confident that the present material from Parangipettai, South Eastern Coast of
India (MNHN-IU-2009-1937) from Exocoetus volitans Linnaeus (Exocoetidae), submitted in MNHN by J.P.
Trilles, coll. Rameshkumar on 12 April 2011 and Pillai’s material from Trivandrum, Kerala Coast is the same
species, and we have taken the decision to designate a neotype in order to conserve Pillai’s (1954) name and
concept of this species and the future use of this name.

Nerocila exocoeti Pillai, 1954
(Figs 1-7)

Nerocila exocoeti Pillai 1954: 12—13, fig. 6.—Kurochkin 1980: 289; Bruce 1987: 404; Bruce & Harrison-Nelson 1988: 592—
593, fig. 4; Bruce & Bowman 1989:1; Trilles 1994: 89; Kensley 2001: 233; Sivasubramanian et al. 2011: 99-101, figs 1—
4; Aneesh 2014: 23-62, figs 2.9 c—d; Trilles, Rameshkumar & Ravichandran 2013: 1273-1286, figs. 2c, 7a—i, 8, 9.
Nerocila madrasensis Ramakrishna & Ramaniah, 1978: 177-180, figs 1-3 (new synonymy).

Materials examined. Type material: Neotype—1% , 28 mm, ovigerous, Parangipettai, southeastern coast of India
from Exocoetus volitans Linnaeus (Exocoetidae), deposited in MNHN by J.P. Trilles, coll. Rameshkumar on 12
April 2011 (MNHN-1U-2009-1937).

Holotype—1 9, 27 mm, ovig., Madras (Tamil Nadu), from Hemiramphus sp. coll. P. Venkata Ramaniah, (C-
1680/2); Paratypes—2 9, 26 mm, ovig., 24 mm partially molted, Madras (Tamil Nadu), coll. P. Venkata
Ramaniah, (C-1681/2) [originally deposited as Nerocila madrasensis by Ramakrishna & Ramaniah (1978)]

Non type material: 1 @, 26 mm, ovig., Marina Beach fish landing centre, Chennai, India, 13°05'N, 80°28'E, Bay
of Bengal, from Parexocoetus brachypterus (Richardson) (Exocoetidae), coll. P.T. Aneesh on 22 April 2017 (C-7151/
2); 1 @, 26 mm, ovig., Ayyikkara fish landing centre, 11°51'N, 75°22'E, Malabar Coast of Kerala, India from
Rhynchorhamphus malabaricus (Hemiramphidae) coll. P.T. Aneesh & A.K. Helna on 8 August 2017 (C-7152/2).

Description. Female. Body symmetrical, about 2.4-2.8 times as long as wide, widest at pereonite 5-6.
Cephalon longer than wide, anterior margin rounded; eyes with facets not much developed and indistinct. All
coxae visible in dorsal view, 2—4, produced into rounded processes, not exceeding beyond posterior margin of
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pereonites; coxae 5—7 longer than the anterior and the posterior margin acute, extending beyond posterior of
pereonites. Pereonites 1 and 5-6 longest, 2—4 subequal; pereonite 7 slightly shorter than 6; posterior angles of
pereonites 1-5 not produced; postero-lateral angles of pereonite 6 reduced and 7 produced posteriorly as a pointed
process. Pereonites 5—6 widest and slightly wider than pereonite 7. Pleonites all visible, pleonite 1 shortest,
pleonite 5 longest and widest, pleonies 2—4 subequal; Ventro-lateral margins of pleonites 1-2 posteriorly directed
and acute, extending beyond the pleonite 5; pleonites 3—5 lateral margins weakly acute. Pleotelson 1.1 times as
wide as long, lateral margins convex.

FIGURE 1. Nerocila exocoeti Pillai, 1954, Female neotype (28 mm, ovig.) (MNHN-IU-2009-1937). A, dorsal view; B, ventral
view; C, lateral view; D, cephalon.

FIGURE 2. Nerocila exocoeti Pillai, 1954, from Parexocoetus brachypterus (Richardson) (Exocoetidae), female (26 mm,
ovig.) (C-7151/2). A, dorsal view; B, ventral view; C, lateral view.
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FIGURE 3. Nerocila exocoeti Pillai, 1954, from Parexocoetus brachypterus (Richardson) (Exocoetidae), female (26 mm,
ovig.) (C-7151/2). A, dorsal view; B, ventral view; C, lateral view; D, cephalon; E, antennula; F, antenna; G, mandible; H,
mandible palp apical segment; I, maxillula; J, maxilla; K, maxilliped of non-ovigerous female; L, maxilliped of ovigerous
female; M, distal segment of maxilliped palp.

Antennula distinctly stouter than antenna, 8 articled, distal margin of articles 5—7 with cluster of esthetes,
article 8 with 4-6 terminal esthetes.

Antenna, 10-11 articled, decreasing gradually in width, article 7-10 with distal setae and article 2 and 3 with 3
elongated setae.

Mandible palp, article 1 longest and widest and article 3 with 4-5 marginal setae and one long apical recurved
seta.

Maxillula with 4 apical spines slightly recurved.

Bi-lobed maxilla with 2 spines on median lobe and 1 spine on lateral lobe.

Maxilliped with oostegial lobe with many plumose setae and a palp with 2 apical and one lateral small
recurved spines on article 3.
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FIGURE 4. Nerocila exocoeti Pillai, 1954, from Parexocoetus brachypterus (Richardson) (Exocoetidae), female (26 mm,
ovig.) (C-7151/2). A—G, pereopods 1-7; H, brood pouch; I-M, pleopods 1-5; N, uropods and pleotelson; O, uropod rami.

Pereopods gradually increase in size from 1 to 7. Pereopods 1-6 without marginal robust setae, dactylus longer
than propodus; propodus of pereopod 7 with 5—7 marginal spines.

Pleopods not distinctly visible in dorsal view; pleopod 1-2, endopod without lobes, protopod medial margin of
pleopod 1 with few plumose setae. Pleopod 2 with appendix masculina about half the length of endopod; endopod
of pleopod 3 with a single lobe, 4 with 2-3 lobes and pleopod 5 with several lobes and several large folds.
Proximo-medial lobe of pleopod 3-5 well-developed and folded.

Uropod rami slender, tapering and sub-linear exopod and endopod, exopod about two times longer than
endopod. Endopod extending scarcely beyond the posterior margin of pleotelson and exopod extending far beyond
it.

Brood pouch with 4 pairs of overlapping oostegites arising from the bases of pereopods 2, 3, 4 and 6. Number
of eggs or larvae per brood pouch ranges from 130 to 300 according to the size of the female.

Size. Ovigerous female (16-28; avg. 26 mm), non-ovigerous female (13-26; avg. 22 mm).
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FIGURE 5. Nerocila madrasensis described by Ramakrishna & Ramaniah (1978); A—E, female, holotype (C-1680/2), F—J,
female, paratype(C-1681/2). A, dorsal view; B, ventral view; C, lateral view; D, cephalon; E, posterior region, F, dorsolateral
view; G, ventral view; H, dorsal view of female (partially molted); I, cephalon; J, posterior region.

FIGURE 6. Nerocila exocoeti Pillai, 1954, collected from Rhynchorhamphus malabaricus, female (26 mm, ovig.)(C-7152/2).
A-E, alcohol preserved, A, dorsal view: B, ventral view; C, lateral view; D, posterior region: E, anterior region, F, dorsal view,

live/fresh color; G—H, live on host fish Rhynchorhamphus malabaricus.
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FIGURE 7. Nerocila exocoeti Pillai, 1954, collected from Rhynchorhamphus malabaricus female (26 mm, ovig.)(C-7152/2).
A, dorsal view; B, ventral view; C, lateral view; D, cephalon; E, antennula; F, antenna; G, uropods and pleotelson.

Colour. Steel blue.

Host. Scomberomorus multiradiatus (Scombridae) (may be from gut contents); Parexocoetus brachypterus
and Exocoetus volitans (Exocoetidae); Hemiramphus sp. and Rhynchorhamphus malabaricus (Hemiramphidae)
(Pillai 1954; Ramakrishna & Ramaniah 1978; Bruce & Harrisson-Nelson 1988; Sivasubramanian et al. 2011;
Trilles et al. 2013; Aneesh 2014).

Distribution. Trivandrum (Kerala, India) (Pillai 1954); Madras (Tamil Nadu, India) (Ramakrishna &
Ramaniah 1978; present study); Papua New Guinea, Indonesia and from Taiwan (Bruce & Harrisson-Nelson
1988); Parangipettai, Southeastern coast of India (Sivasubramanian et al. 2011; Trilles et al. 2013); Malabar Coast,
Kerala (Aneesh 2014; present study).

Remarks. Nerocila exocoeti can be easily distinguished from the other known species of the genus Nerocila
by the following characters: short coxae, postero-lateral angles of the first five pereonites not posteriorly produced,
those of 6-7 reduced, cephalon sub-quadrate with anterior border straight; first antenna composed of eight articles
and endopod of uropod half the size of exopod. Nerocila exocoeti exhibits oligoxenous host specificity towards
beloniform fishes; Parexocoetus brachypterus and FExocoetus volitans (Exocoetidae); Hemiramphus sp. and
Rhynchorhamphus malabaricus (Hemiramphidae) are the identified hosts for the species. So far, only N. exocoeti
and M. trichiuri have been collected from fishes belonging to the family Exocoetidae and both of these species are
readily distinguished from each other In N. exocoeti the uropods are much longer, exopod and endopod extending
far beyond the distal margin of pleotelson. In N. trichiuri the coxae and postero-lateral angles of pereonites bluntly
rounded and the live specimens of N. trichiuri are pale in colour.

In conclusion, the present study re-described the species based on the neotype collected from exocoetid host,
Parexocoetus brachypterus and also compared the material collected from hemiramphid hosts; such as
Hemiramphus sp. and Rhynchorhamphus malabaricus and also thoroughly examined the type materials (holotype
and two paratypes) of Nerocila madrasensis. All morphological characters of Nerocila exocoeti collected from
hemiramphid host (Rhynchorhamphus malabaricus) and the type material of Nerocila madrasensis collected from

392 - Zootaxa 4365 (3) © 2017 Magnolia Press ANEESH ET AL.



Hemiramphus sp. showed substantial similarity to Nerocila exocoeti collected from exocoetid host (Parexocoetus
brachypterus). The present study clearly states that the Nerocila madrasensis described from Madras sea shore
waters, by Ramakrishna &Ramaniah, (1978) should be treated as a synonym of Nerocila exocoeti Pillai, 1954.
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