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PARASITES OF SCOMBROID FISHES. PART IL PARASITIC COPEPODA*

By E. G. SiLas and A. N. P, UMMERKUTTY
Central Marine Fisheries Research Institute, Mandapam Camp

INTRODUCTION

The literature on copepod parasites of fishes is profuse and ever increasing, and notable con- -
tributions which include parasitic copepods found on scombroid fishes are mainly to be found in
the works of Brian (1906, 1935), Heller (1865), Kirtisinghe (1933~ ), Leigh-Sharpe (1930), Pearse
(1951, 1952), Scott and Scott (1913), Shiino (1952- ), Steenstrup and Lutken (1861), Wilson
(1905-1944), Yamaguti (1936, 1939), and several others. A perusal of the literature shows that
hardly a dozen species of copepod parasites have been described as new or recorded as occurring
on scombroid fishes (mackerels, seerfishes or spanish mackerel, tunas and billfishes) found in
the Indian seas, while at least 58 species appear to have been described or recorded (chiefly from
eleven families of Caligoida and Lernaeopodoida) from scombroid fishes from various parts of
the world. Our collections.from Indian scombroid fishes contain seven species of parasitic cope-
pods, most of which are new distributional records. ' '

Several of the points raised in the introductory part of Part-I of this series (Silas, 1962) are
equally applicable in the case of parasitic copepods of scombroid fishes. Some of the parasitic
species are known only from single scombroid species while a few are known to be more adapt-
able and infect fishes which belong to widely different groups, but perhaps occupying a similar
habitat, No doubt, it is likely that future investigations may indicate the occurrence of certain
parasitic copepods on scombroid fishes, which are at present known only from non-scombroid

fishes. -

In the absence of any detailed work on copepod parasites of scombroid fishes on a world
wide basis, it is hoped that the data presented here will be of help to other workers interested in
similar studies. While comments are offered by us for the different species, based on the material
examined, as well as an evaluation of the data available in the literature consulted, this does not
in any way constitute a critical review of parasitic copepoda of scombroid fishes. This should
await more detailed investigations of this problem region-wise, which will eventually augment
the list presented here and throw considerable light on the host specificity of these parasites as

well as their spatial distributional patterns.

Brief descriptions of each species accompanied by illustrations, and data as to scombroid
and non-scombroid host species, localities, locations of infection, etc, are given. A host-para-
site list is also presented along with a detailed bibliography on copepod parasites of scombroid
fishes, As in Part-I of the seriés, up-to-date names of scombroid host species are also given. Pre-
cise host identification is wanting in many instances, e.g. Scomber scomber from Lawson’s Bay,
Waltair, E. Coast of India' (Scomber scombrus is known only from the Atlantic) ; ‘swordfish
Xiphias zeugopteri’ (also from the above locality : we are unable to find any reference to this
¢ species * in ichthyological literature), etc., are mentioned from this area itself, which are incorrect
and misleading. Since there is no recent monographic review of all groups of scombroid fishes
on a global basis, the list of ichthyological references appended to Part-I of this series may be con-
. sulted for host identification.

* Pablished with the parmission of the Director, Central Marine Fisheries Reszarch Institute, Mandapam Camp.
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-Genus PARAPETALUS Steenstrup and Lutken, 1861

? Parapetalus $p.

FamiLy : EURYPHORIDAE

Genus ALEBION Kroyer, 1863

Alebion glaber Wilson, 1907,
Alebion gracilis Wilson, 1907,

Genus ELYTROPHORA Gerstaecker, 1853

Elytrophora atlantica Wilson, 1932,
Elytrophora brachyptera Gerstaecker, 1853,
Elytrophora hemiptera Wilson, 1921,
Elytrophora indica Shiino, 1958.

Genus FURYPHORUS Nordmann, 1832 : Milne-Edwards, 1840

Euryphorus nympha Steenstrup and Lutken, 1861. .
(Syn. Euryphorus nordmanni Kirtisinghe, 1937 ; Euryphorus coryphaenae Kroyer, 1863.)

Genus GLOIOPOTES Steenstrup and Lutken, 1861

Gloiopotes ornatus Wilson, 1907,

Gloiopotes costatus Wilson, 1919,

Gloiopotes hygomianus Steenstrup and Lutken, 1861,
Gloiopotes longicaudatus (Marukawa, 1925).

(Syn. Gloiopotes zeugopteri Rao, 1951.)

Gloiopotes watsoni Kirtisinghe, 1933,

FaMmILY : CECROPIDAE

Genus Cecrops Leach, 1816

Cecrops latreillii Leach, 1816,

FaMmiLY : ANTHOSOMIDAE

Genus LERNANTHROPUS Blainville, 1822

. Lernanthropus hiatus Pearse, 1951,

FamiLy : DICHELESTHIIDAE

Genus HATSCHEKIA Poche, 1902
Hatschekia mulli (van Beneden, 1851).
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FAMILY ¢ PSEUDOCYCNIDAE '

Genus PSEUDOCYN‘CUS Heller, 1865

Pseudocycnus appendzculatus Hellet, 1865'
(Syn. Pseudocycnus thynnus Brandes, 1955)
Pseudocycnus armatus (Bassett-Smith, 1898)
Pseudocycnus buccatus Wilson, 1922, o
Pseudocycnus elongatus Pearse, 1951,
« Pseudocycnus spinosus Pearse, 1952,

FAMILY LERNAEIDAE .

Genus LBRNABBNICUS LeSucur, 1824

‘Lernaeemcus longiventris Wilson, 1917
. Lernaeenicus seeri Kirtisinghe, 1934,
Lernaeenicus sp. Rao, 1951 '

FAMiLY . PENNELLIDAE
Genus PENNELLA Oken, 1816

Pennella b;loba Kirtisinghe, 933 e .
Pennella costai Richiardi, 1880, - e
Pennella crassicornis Steenstrup and Lutken, 1861
Pennella filosa (Litinaeus, 1758).

. Pennella instructa Wilson, 1917,

Pennella orthagorisci anht 1870.

- ORDER LERNAEOPODOIDA

FAMILY ; CHONDRACANTHIDAE
Genus CHONDRACANTHUS De]aroche, 1811

Chondracanthus lophii Johnston, 1836
Chondracanthus xzphtae (Guerm) 7 Cuvier 1829,

3

F!\MILY LERNAEPODIDAE

Genus 'CHAROPINUS Krayer, 1863

~Charopmus quarternius W:lson, 1935

Genus BRAGHIELLA Cuvxe.t, 1817

Brachiella ramosa Richiardi, 1880
Brachiella thynni Cuvier, 1817,

(Syn. Thynnicola zezgleri chuhclch 1904)
6

879
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Genus cLAavELLOPSIS Wilson, 1915

Clavellopsis saba Yamaguti, 1939.

Genus cLAVELLISA Wilson 1915
Clavellisa scombri (Kurz, 1877).

FAMILY : ANTHEACHERIDAE

Genus PHILICHTHYS Steenstrup, 1862
Philichthys xiphiae Steenstrup, 1862.

SYSTEMATIC ACCOUNT OF COPEPOD PARASITES OF SCOMBROID FISHES
Order : CALIGOIDA
FamiLy : CALIGIDAE

Genus Caligus Miiller, 1785

Body distinctly segmented, depressed ; anterior three segments fused with head ; fourth
‘segment narrow, without dorsal plates ; genital segment enlarged, simple, devoid of dorsal plates
or processes ; abdomen one- to four-segmented ; frontal plates with lunules ; maxillae simple,
spine-like ; furca and maxillary hooks present ; first and fourth legs uniramous, second and third
biramous ; basipods of third legs broadly laminate and fused into transverse apron reaching
nearly across carapace ; three terminal segments of fourth pair of legs loosely fused and armed
with setae or spines which are neither flattened nor winged.

Hosts ;  Mainly fishes,

Remarks : While several species of Caligus have been recorded from Indian seas (Gnana-
muthu, 1949, Kirtisinghe (1956), and Rangneker (1956, a, b), apparently no species has been
recorded as occurring on scombroid fishes’. Our collections. indicate the occurrence of two
species, C. bonito from the oriental bonito Sarda orientalis, and the second from the sailfish
Istiophorus gladius, which it has not been possible to identify beyond the genus, and hence
given here as Caligus sp. ) .

Caligus alalongae Kroyer, 1863.

Scombroid host :  Thyrnus alalonga [=Thunnus (Thunnus) alalunga (Bonnaterre)].
Locality :  Mediterranean and Atlantic ; ? Ceylon (Kirtisinghe, 1937).
Non-scombroid hosts : None. :

Location : Gills.

Remarks :  Brian (1935) remarks that this species, originally described by Kroyer from
males, and later commented on by Carus (1885) and Bassett-Smith (1899) is insufficiently known, -
Shiino (1959 f) remarks that Kirtisinghe’s alalongae does not seem conspecific with Kroyer’s.
see ‘Addendum’, . .

* See *“ Addendum ™ for several recent records.
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Caligas bonifo Wilson, 1905
(Figure

- Material examined : Numerous specimens, adult females, males, and young stages (mostly
chalimus and a few immatute adults) were obtained from the buccal cavity (palate), and the gills
and inner sides of operculum of the oriental bonito, Sarda orientalis. (Temminck and Schlegel)
taken in shore seines and drift nets off Vizhingam on the south west coast of India during Sep-
tember-October -1960. SN g . :

Description.: Female.—Carapace about one-third total length and slightly longer than
wide ; posterior median lobe of carapace broadly rounded and in level with posterior ends of
bluntly rounded tips of lateral lobes which are slightly incurved ; lunules large, conspicuous, and
occupying a greater part of frontal plate ; inter-lunular distance slightly more than lateral dimen-.
sion of lunule ; fourth segment short, very narrow, and constricted in front ; genital segment
elliptical, almost as large as carapace, lateral margins slightly - divergent posteriorly ending in "
blun;ly:rounded projections ; abdominal segmentation indistinct ; abdomen long, rather spindle- -
shaped and 3.5 to 4.0 times as long as wide; a slight constriction towards posterior third of
abdomen apparently indicates area of segmentation ; anal laminae normally developed, each
carrying five terminal plumose setae; egg strings elongate, broken and incomplete in all speci-
mens, . e -

Fig. 1. Caligus bonito Wilson. Female. (1) dorsal view; (2) part of frontal plate lunule and -
antennule; (3) antenna; (4) ‘maxillule; - (5) second maxilliped ; - (6) first maxilliped ;
(7) terminal segment of first t;i;? ‘enjarged ;- (8) fourth leg; (9) sternal furca. Male.

_ (10) dorsal view (based onma a’l collected from Sarda orientalis from India).. -

.. Male~Carapace slightly longer than wide fourth thoracic- segment ’postenorlymu
‘wider and consequently fourth legs attached to its posterior rather than to its lateral masgi
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genital segment much longer than wide, its length about equal that of abdomen ; abdomen two-
jointed, segments of about equal length ; antennules larger and longer than in female, especially
basal joints with lunules ; antennae not as stout as in female ; maxillules about thrice as large ;
second maxillipeds with basal joint reinforced at distal end by a thick horny plate on its inner side.

Scombroid hosts : Gymnosarda pelamys [=Katsuwonus pelamis (Linnaeus)]

Pelamys sarda [=Sarda sarda (Bloch)] "

Sarda chilensis [ =Sarda chilensis chilensis (Cuvier and Valenciennes)]
Sarda orientalis (Temminck and Schlegel)

Scomberomorus cavalla (Cuvier) -

Scomberomorus maculatus (Mitchell)

Cybium sp. [=Scomberomorus sp; ? S. tritor (Cuvier and Valencien-
nes)]

8. Sarda sarda (Bloch) °
9. Gymnosarda alleterato [= Euthynnus alletteratus (Rafinesque)]

Nk RN~

Localities : 1 and 2. Atlantic and Meditérranean ; 3. Pacific coast of Mexico and Southern
California (San Diego) ; 4. South west coast of India (Vizhingam) ; 5 & 6. Atlantic ; 7. Mauri-
tania Coast, W. Africa ; 8. Texas Coast, U.S.A.; and 9. Grand Isle, Louisiana, U.S.A.,

Non-Scombroid hosts :  Cratinus agassizii, and Lutjanus novemfasciatus from Tangola,

Mexico (Wilson, 1905) ; Lutjanus sp. from Mazatlan, Sinaloa, Mexico (Causey, 1960 obtained

. chalimus stages of C. bonito from this host) ; and Shiino (1960) gives Lutianus griens, Mugil cep-
phalus, Oligoplites saurus, and Pomatomus saltatrix as additional non-scombroid hosts.

Locations : Mouth, gills and insides of operculum. Wilson (1905) and Summer et al. (1913)
remark that as many as 100 specimens of C. bonito may be collected from a single individual of
Sarda sarda. In over 50 specimens of juvenile and adult specimens of Sarda orientalis examined
by us, all had specimens of C. boniro, but not in such profusion. Generally about 2 to 10 speci-
mens were found clinging to the roof of the mouth and bases of branchial arches. Very few
were found on the gills and inside of operculum, ‘

References : Wilson (1905); Brian (1924, 1935) ; Nunes-Ruivo (1956); Shiino (1959,
1960) ; and Causey (1953, 1960). , .

Remarks :  Apparently C. bonito is a variable species, for descriptions and figures of the
species from various localities indicate slight differences. An extreme case appears to be the
- material of Caligus bonito recorded by Yamaguti (1936) from J apanese waters which Shiino (1959)
has redescribed from Katsuwonus pelamis (Linnaeus) and Thynnus -thynnus (Linnaeus) as a new
species Caligus kuroshio, which shall also be dealt with in this paper. Perhaps inadvertently
Shiino (1960) has repeated Yamaguti’s reference to C. bonito (=C. kuroshio)in thelist of referen-
ces under C. bonito Wilson.

Brian (1935) has drawn attention to some slight differences between his material from
Pelamys sarda and that of the typical specimens described by Wilson (1905). In our material
a few noticeable differences are seen in the nature and structure of the various appendages from
that given by Wilson, and Brian. The shape of the genital segment is in agreement with that
figured by Wilson (1905), but differs from the type for the Mediterranean specimens (Brian 1935)
where the said segment is more or less of uniform width, while it is distinctly narrower anteriorly
in our material. From Wilson’s aforesaid description our material differs in the relative length
of the terminal seta of the first pair of legs, it being hardly two times the length of the largest ter-
minal spine in our material, while in the American specimens it is distinctly three times longer
than the terminal spine. Brian’s material agrees with ours in this respect, but shows two dis-
tinct constrictions in the abdomen which is not quite evident in our material.
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. A few salient characters of the species are.: the furca with a bluntly conical basal part and
moderately divergent branches, the latter not exceeding length of basal part; second maxilliped -
trongly built, terminal claw half as long as basal segment and with an accessory spine at about-
mid-length of its inner margin ; denticulated nature of the basalpart of lateral setae of-first leg ;
ourth legs three-jointed, large, long, distal joint bearing three long curved spines at tip and a-
maller one upon its posterior margin, and penultimate joint with a single stout spine at distal
nd of posterior, margin (Female). ST e : ‘ ,

. A detailed account of the material including‘a} study of the different chalimus stages will be
dealt with elsewhere. B R
i

Caligus chelifer Wilson, 1905
(Figure 2 : 10-19)
Description: Female.—Carapace slightly longer than wide ; lunules large, close together ;

fourth thoracic segment short, narrow ; genital segment distinctly longer. than broad, with an-
terior margin half as long as posterior ; abdomen two-jointed, narrow, about four times as long

FiG. 2. Caligus rapax Milne Edwards. 1-8. Female. (1) dorsal view (2) antenna ; (3) maxilla ; (4)
S fuli:ua; (5), (6), (7), and (8) first, second, -third, and fourth walking legs ; Male. (9)
. dorsal view of adult male : Caligus chelifer Wilson 10-19. Female. (10) dorsal view of
- young female without eggs; (11) dorsal view of female with eggs; (12) antenna and
‘maxillule ; (13) maxilla showing rudimentary endopod ; (14) first-maxilliped ; (_15)
terminal claw or chela of second maxilliped ; (16 furca; (17) first leg ; (18) terminal

joint of same enlarged showing bifid spines, and (19) fourth leg (after Wilson).

as wide and second abdominal segment dxstmcﬁy 'Qlyoﬁgex‘t_han first ; anal laminae long,” narfow,
cylindrical in form and slightly converging at tips; egg strings broad, width as wide as abdomen :
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and each with 45 to 50 eggs ; among notable features of appendages, most of which are figured
are : antennules small with two joints of same length ; slender antennae with slightly longer ter-
- minal claw than basal joint ; base of furca longer than branches, latter U-shaped ; unique pre-
hensile structure of second maxilliped which has large and wide basal joint with two protuber-
ances on its inner margin of which the basal one is large, hemispherical, with flattened tip ; distal,
still larger, broad, digitiform, extending towards terminal claw forming an inarticulate half of a
large chela (specific name derived from this structure) ; two middle terminal claws of first leg
branched ; fourth leg three-segmented, with five spines and no setae,

Male : - Unknown.
Scombroid host : Xiphias gladius Linnaeus.
Locality : Woods Hole, Massachusetts, U.S.A. (N.W., ‘Atlantic).

Non-scombroid hosts :  Brevoortia tyrannus, and Trichiurus lepturus (Woods Hole, Mass;,
U.S.A.) ; taken free swimming in plankton haul on west coast of Africa (Brian, 1924)..

Location :  On external surface of body.

References :  Wilson (1905, 1932) ; Brian (1924).

Remarks : The branching of the terminal claws of the first legs appears to be variable.
According to Wilson (1905) : “In the alcohol specimen taken from the menhaden, the two pos-
teriors of the three terminal claws are branched, the branches being straight, longer than the tips
of the claws and inserted nearly at right angles to the axis of the claw. In the living specimens
obtained by the author from the sword-fish the claws are mostly unbranched, but are of the
same relative size as in the menhaden specimen.” Wilson has also figured an adult female with-
out egg strings in which the genital segment is almost spherical (Fig. 2 : 10), but with the charac-
teristic features of the second maxilliped present.

Caligus coryphaenae Steenstrup and Lutken, 1861
(Figure 3: 1-14)

(Syn. Caligus bengoensis Scott 1895 ; C. aliuncus Wilson, 1905 ; C. tesserifer Shiino, 1952 ; ?
C. scutatus Milne-Edwards, 1840 ; ? C. elongatus Heegaard, 1943)

Description :  Female.—Carapace longer than broad ; oval lunules at extreme lateral ends :
- posterior borders of median lobe of carapace, and slightly incurved tips of lateral lobes reach-
ing to more or less same level ; fourth thoracic segment constricted in front to form a “ neck’ ;
segment much broader than long ; genital segment flask-shaped with parallel sides which diverge
slightly in posterior half and ends with slightly backwardly projecting triangular lobes on either
side ; abdomen two-, three- or four-segmented, narrow and elongate ; egg strings thin and long ;
mouth parts and appendages as shown in accompanying figures points of special interest being—
distal joint of antennule shorter than basal joint ; branches of furca conical and diverging ; distal
joint of first leg with four short terminal spines of which outer three are broad, flattened, with
dentate margins, middle two with two short basal spines arising from their bulbous basal halves ;
innermost spine, slender and simple, but slightly longer than two median spines ; inner margin
of distal segment of first leg with three elongate setae, longest towards base of segment being three
times longer than longest terminal spine ; fourth leg distally three-jointed carrying a total com-
plement of five spines, three on terminal joint, one on penultimate joint and .one on second joint,

) A{ale.——Carapabe longer than wide ; posterior border of median lobe of carapace project-
ing slightly beyond ends of lateral lobes; fourth segment narrow considerably broader than
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long, being as wide as genital segment; genital segment distinctly wider-than long ; ab
long, yment ; genital segment nctly v g ; abdomen
{relagvely broad, more than half width of gémtal segment, two segmented, basal segment slightly

Fic. 3. Caligus cor}pbaehae Steenitmb and Lutken. Female. (1) do,rsél view; &2) antennule;

(3) first maxilliped ; (4) same, terminal ;mrt ; (5 second maxilliped ; 6) furca; (7)
first leg; (8) same, terminal part; (9) third endopod, posterior view of proximal
part; (10) fourth leg; "(11) anal lamina ; (l1a) posterd-lateral corner of genital

segment. Male. (12) dorsal view; (13) antenna and maxilla; (14) postero-fateral -
part of genital segment showing rudimentary legs (after Shiino). i

shorter than distal which is lobed posteriorly ; anal laminae as broad as long carrying distally
three elongate and three short setae ; terminal claw of antenna with a short sharp accessory spine
at centre of inner margin and a short broad and blunt process at base ; rudiments of fifth legs
-represented by round lobes tipped by a few setae at either posterior-lateral angles of genital seg-
ment. . : : S :

1. Katsuwonus vagens [=Katsuwonus pelamis (Linnaeus)] S
2. Thunnus® thynnus [=Thunnus (Thunnus) thynnus orientalis (Temm-
: inck and Schiegel)] : - :

Euthynnus ygito [=Euthynnus affinis yaito Kishinouye]

Katsuwonus pelamis (Linnaeus) B :

Euthynnus lineatus [ == Euthynnus. affinis lineatus Kishinouye]
Katsuwonus sp.,[=,Katsuwomi.s pelamis (Linnaeus)] - . ‘
Neothunnus- albacora [=Thunnus (Neothunnus) albacares macrop-
 terus (Temminck and SchlegeD)] ' S
. Sardasp. - o

Euthynnus alletteratus (Rafinesque) -

Scombroid hosts :

NOwEw

0 0
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Localities : 1. 1zu Peninsula, Japan; 2. & 3. Hamajima, Mei Prefecture, Japan; 4.
Hamajima, Japan ; 5. St. Lucas and Guaymas, Pacific; 6. Magdalena Bay, Gulf of California,
Off Mexico ; 7. Indian Ocean (66° 31’ E, 80° 00’ S); 8. see Shiino (195%9a) ; 9. Dry Tortugas,
Atlantic, o .

Non-scombroid hosts :  Coryphaena hippurus (Mediterranean ; Atlantic ; Guif of California
off Mexico ; Hamajima, Japan); Coryphaena pelagica (Mediterranean) ; Isurus glaucus (Owase,
Mei Prefecture, Japan) ; ? Polydactylus opercularis (21° 26' N, 106° 06' W) ; Squalus acanthias,
Rachycentron canadus, Seriola dorsalis, and Caranx hippos (See Shiino, 1959a ; Causey, 1953).

Location : On sides of body of host.

References :  Steenstrup and Lutken (1861) ; Scott ( 1895) ; ? Milne-Edwards (1840) ; Richiardi
(1880) ; Valle (1880) ; Carus (1884) ; Bassett-Smith (1899) ; Brian (1906, 1935) ; Wilson (1905,
1923, 1935, 1937, 1950) ; Heegaard (? 1943 ; 1949) ; Pearse (1952) ; Barnard (1955) ; Shiino (1952,
1959 a, b, ¢, and 1960). .

Remarks : Shiino’s (1959a) discussion on this species is. quite comprehensive. He has
shown that Caligus coryphaenae of Yamaguti (1936) is a synonym of Caligus quadratus Shiino
(1954), while C. tesserifer Shiino (1952) is a synonym of C. coryphaenae Steenstrup and Lutken.

Caligus aliuncus was described by Wilson (1905) from a single female obtained free swimming
from unkown locality taken during ALBATROSS collections. In 1935, Wilson recorded this
species from Euthynnus alletteratus from the Dry Tortugas. The salient characters of C. aliun-
cus, namely, the four segments of the abdomen ; the winged margins of claws and spines of the
distal segment of the first legs and the fourth legs respectively ; the accessory appendage at the
distal end of the basal segment of the fourth leg ; etc. are also present for the earlier described
C. coryphaenae. We would like to draw attention to certain variations seen in this species as
noted from literature. Female specimen figured by Brian (1935 fig. 19, 2) has four abdominal
segments, while three are shown by Shiino (1959a), and only two for C. fesserifer (Shiino, 1952),
In the Japanese specimens the furca is broadly diverging and the fourth legs are distinctly three
jointed (Shiino, 1952, 1959a), while in the Mediterranean specimens collected from Coryphaena
hippurus, the branches of the furca are more or less parallel and slightly converge at tips giving
the appearance of a narrow horse-shoe, and the segmentation in the distal half of the fourth
legs is indistinct. See also remarks given in * Addendum . '

Caligus cybii Bassett-Smith, 1898

Scombroid host : Cybium guttatum [=Scomberomorus guttatus guttatus (Bloch and Schnei-
der)]

Locality : India.
Non-scombroid hosts : None.

Caligus germoi Pearse, 1951
(Figure 4)

Description : Female.—Carapace slightly wider than long ; genital segment barrel-shaped,
one-fourth wider than long ; caudal laminae slightly broader than long, armed with three long
plumose, one short terminal and one lateral plumose setae ; lunules feebly developed ; distal
segment of antennule longer than basal, former terminating in six hooks and four setae ; antennae
stout with two strong spines near base of hook ; maxillule with a spine on middle of median
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margin ; maxillae slender with two curved terminal setae ; maxillipeds with two setae near base
of second segment ; terminal claw curved with two_stout setae ; furca with divergent branches
slightly converging towards tips, basal part a3 branched portion and with a small spine-
like protuberance at each angle and a stou cal median anterior spine ; terminal segment of
first leg with three spines and six setae ; exopod of second leg with three segments, terminal seg-
ment lamellate bearing two spines and five setae ; basal segment of third leg with a strong pos-
terior hook ; a sucker with five stout spines-about its margin, a.one-segmented setose exopod
and a two-segmented endopod present towards median line from hook of basal segment ; seg-
mentation on fourth legs indistinct, with five terminal spines ; fifth legs represented by two short

spines at posterior end of genital segment. .

F, 4. Caligus germoi Pearse. Female,
ventral view (after Pearse). g

. . \

Male.—Unknown, .
Scombroid host :  Germo alalunga [=Thunnus (Thunnus) alalunga (Bonnaterre)]
Locality : Bimini, Bahamas, Atlantic. ' P

Non-scombroid hosts : None, /

Location : Gills. 7

Remarks : Pearse (1951) mentions his fig. 69d as * ventral view of male’ of Caligus germoi,
(Fig. 4 reproduced here) which is an error as the male of this species is unknown.” Additional
characters noticed from the figure are : abdomen shorter than genital segment ; first abdominal
segment shorter than terminal segment ; and width of abdomen almost same as genital segment,
Pearse mentions that  Between the bases of the third leg a furcula-like support bears a large and
a small spine at each anterior lateral angle and two posterior arms that curve laterally and have
acute tips*. It may be said that on the whole the speciés is not sufficiently known to institute
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- compatisons, but the following characters as mentioned by Pearse appear to be of specific impor-
tance : feebly developed lunules ; size and distribution of spines on antenna and maxillule ; charac-
ter of furca ; characteristic furcula-like support between bases of third legs; and a sucker armed
with stout spines on each side of aforesaid structure on base of third leg, .

s

Caligus infestans Heller, 1865
(Figure 5: 1-6)

Description : Female.—Carapace distinctly longer than broad, being half total length ;
median lobe of carapace large, truncate, reaching far backwards of lateral lobes, latter slightly
convergent ; fourth thoracic segment small, spindle-shaped ; genital segment large, distinctly
longer, lateral margins slightly divergent posteriorly ending in broad lateral lobes, posterior
margins of which are in level with hind end of first abdominal segment ; latter shorter than
second ; anal laminae short, wider than long, bearing four plumose setae ; appendages as illus-
trated, noteworthy characters being : nature and disposition of lunule which are wide apart and
not projecting ; ornamentation of first and fourth legs ; and shape of furca. -

Fic. 5. Caligus infestans Heller. Female. (1) dorsal view ; (2) ventral
view of one half of cephalothorax showing appendages; (3)
fourth leg; (4) posterior end of bodty with anal laminae ;
Male. (5) dorsal view; (6) antenna (after Heller),
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Male.—Carapace distinctly longer than wide and much more than half total length ; pos-
terior extent of median lobe as in female ; genital segment ovate, hardly longer than broad, its
length slightly more than length of abdomen and anal laminae ; first abdominal segment hardly
?ne-tlhird length of-abdomen ; second segment broader along hind margin ; anal laminae as in
emale. . i L )

Scombroid host :  Scomber sp. [=kRa.‘stjréI’f’i'ger'3p. ? 01 ? Scoianr jaj;bnicus sub. spp.]
_Locality : Java, Indonesia. o o

Location : ? , ‘

Non-scombroid hosts : None.

. Remarks : The host identiﬁéatidi; is not ’cqmplete.

Caligus kuroshio Shiino, 1959 -
(Figure 6 : 1-16)
(Syn. Céligus‘banito Yamaguti, 1936, nec Wilson, 1905)

Description : Female.—Carapace slightly broader than long, length less than half total
length ; posterior margin of median lobe in line with tips of lateral lobes ; fourth segment narrow,
spindle-shaped ; genital segment longer than' broad, posteriorly projecting into lateral lobes ;
abdomen much shorter than genital segment being hardly two-thirds its length ; abdominal seg-
mentation indistinct and abdomen narrower posteriorly ; caudal -laminae longer than broad
bearing six setae ; antennular segments of equal length; terminal ségment of first leg carries
Jateral setae of moderate length, longest equalling longest terminal spine‘; as in C. bonito, terminal
seta about two times as long as longest terminal spine ; base of lateral setae broad with denti-
culations along outer margin, rest of setae plumose. The illustrations giverd by Shiino (1959d)
indicate general agreement of females of this species and those of C. bonito figured by Wilson
(1905) and Brian (1935) for the other characters, R

Male.—Carapace as broad as long ; extent of posterior median lobe as in female ; fourth
thoracic segment narrow, spindle-shaped and slightly wider than: genital segment; latter an-
teriorly narrow and ringed, longer than abdomen and laminae; rudiments of fifth and
sixth legs seen ventrally ; basal segment of abdomen shorter than distal ; sexual distinction seen
in maxillipeds and antennae. : e e » '

Scombroid hosts : 1. Katsuwonus pelamis (Linnaeus) E - - o
2. Thunnus thynnus [=Thunnus (Thunnus) thynnus orientalis (Temminck
v and Schiegel)} , = E
‘Locqlities 1l &2 Hamajinia, Mie Prefecture, Japan (West Pacific).
Non-scombroid hosts :* None. |
Location : Gill cavity. o ,
Remarks : The chief differences between this species and C. bonito appear to be m ,the‘:
relative lengths of the carapace, genital segment and abdomen, and the relative lengths of the

setae and spines of the terminal segment of the first legs.
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FiG. 6. Caligus kuroshio Shiino. (1) Female, dorsal view; (2) male, dorsal view ; Female. (3)
antennule ; (4) antenna ; (5) maxillule; (6) maxilla ; (7) first maxilliped ; (8) second
maxilliped : (9) sternal furca; Male. (10, 11, and 12) different views of antenna ;
(1113) maxillule ; (14) maxilla; (15) sternal furca; (16) second maxilliped (after
shiino).
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Caligus macarovi Gussev, 1951
. (Figure 71 1-14)
(Syn. Caligus fulvipurpureus Shiirll,,o, 1954,1956)

Description : Female—Carapace longer than wide ; median lobe projecting beyond lateral
lobes ; fourth thoracic segment narrow, contracted in front and confluent with genital segment ;

" latter conspicuously large, rectangular, almost as wide, but shorter than carapace ; abdominal
segmentation indistinct ; abdomen about two-thirds as long as genital segment and as wide as
fourth thoracic segment or half width of genital segment ; caudal laminae longer than wide ;
antennule shorter than interlunular space, segments more ‘or less of equal length ; second maxil-
~ liped with a fusiform structure in basal segment to which the terminal claw reaches ; furca with:
branches mote or less parallel ; three lateral setac on terminal segment of each first leg elongate

N

o’ ‘, =y

Fi. 7. Caligus macarovi Gussev., Femule. (1) dorsal view; - (2) antennule; (3) antenna,
maxillules, and maxilla; (4) first - maxilliped; . (5) end of same; (6) second maxilliped ;
(7) sternal furca; (8) first leg; (9) tip of same; .(10) second leg; (11) third leg; (12)

i enital segment; and (14) anal lamina (after Shiino).

tip
. fourth leg; (13) postero-latera ‘;pa:vt‘nf‘v"g

while three terminal spines and terminal ‘setac short, latter atleast two times as long as Tongest
terminal spine ; inner two terminal spines bifid; fourth legs distally two-jointed with three
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spines on apical and one on penultimate joints ; each spine associated at base with an ‘oval pec-

- tinate'lamina ; genital segment with a plumose spine on each posterior lobe on ventral side and

a group of two shorter spinules internally which probably represent rudimentary legs ; egg strings

- about as long as total length.

- Male.—Carapace broader anteriorly than in female, but agreeing otherwise with the latter ;

~ fourth' thoracic segment distinctly separated from genital segment ; latter one-third as long as

carapace, three-fourths as wide as long and equal to length of abdomen ; laterally as well as at
posterior angles of genital segment a pair each of rudimentary plumose appendages present,
representing. rudimentary fifth and sixth legs ; two-segmented abdomen, with basal segment half
length of distal, but of equal width ; claw of antenna short, unguiform, penultimate joint elongate
and columnar ; maxillule stouter than in female, sharp and falciform ; second maxilliped power-
ful, base inflated, half as broad as long and on inner margin with an eminent process against
which the claw works ; branches of furca with apices more dilated than in female ; terminal spines
on anal laminae much longer than in females.

Scombroid hosts : 1. Euthynnus lineatus [=Euthynnus affinis lineatus Kishinouye]
2. Auxis maru [=Auxis thazard (Lacépede)]

- Locality : 1. Magdalena Bay, Gulf of California, off Mexico ; 2. Japan, Pacific.

Non-Scombroid hosts : Spheroides rubripes, Cololabis saira, and Osmerus eperlanus dentex

- (Japan and Northern Pacific).

Locations :  Outside of operculum and ? between scales.
References : Gussev (1951) ; Markewitsch (1956) ; Shiinc; (1954, 1956 and 1959).

Remarks :  Shiino (1954) has drawn attention to the affinities of his C. fulvipurpureus (=
C. macarovi) to C. cossackii Bassett-Smith (1898), C. rapax Milne-Edwards (1840), and C. poly-
canthi Gnanamuthu (1949). Attention may be drawn here to the similarities found between this
species and C. chelifer Wilson (1905), especially in the relatively large size of the genital segment,
chelate nature of the maxillipeds, bifid nature of two terminal spines of distal segment of first
leg, and in the nature of the anal laminae. ’ :

Caligus mutabilis Wilson, 1905
(Figure 8 : 1-13)

Description :  Female.—Carapace about as long as wide and about 2.5 in total length ; well
defined frontal plates less than half width of carapace ; lunules large ; posterior median lobe of _
carapace extending slightly beyond level of tips of lateral lobes ; fourth thoracic segment short,
narrow, hardly one-fourth  width of carapace ; anteriorly slightly constricted, posteriorly trun-

- cate ; genital segment distinctly longer than broad, always constricted anteriorly into a short

/

neck wrinkled across appearing as though segmented ; abdomen two-segmented, short, hardly
two-thirds length of genital segment and about one-third its width ; basal segment slightly longer
than terminal ; egg strings short, about half total length and each with about 50 eggs ; appen-
dages as shown in accompanying figure but points of interest being : furca rounded Y-shaped,
base being of same length as branches ; lateral setae of terminal segment of first pair of legs
swollen at base and bordered with spine-like projections along outer margin in this area instead
of usual plumose hairs ; fourth legs short, weak, three-jointed ; five spines of about same length
situated close together along anterior margin. : :
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Male.—Carapace slightly longer fth'an Wiéeand a 1itt1e more than ‘half total length ; fourth
segment much wider than genital segment ; latter.narrow, spindle .shaped, considerably longer
than wide, less than one-fourth width of ¢arapace and as in female, wrinkled anteriorly ; abdomen
two-jointed, slightly shorter than genital segmem,ﬁrst segment unlike in female shorter than dis-

s

Py

o W‘u | ‘;. )

Fie. 8. Caligus mutabills Wilson. -.(1) Female; = (2) male; . ~(3g$anternna; (43 maxillule ;°

(5) maxilla; (6) furca; (7) and (8) first and -second maxillipeds; ' (9) first leg; (10) plumose
seta from posterior border of terminal joint of first legs ~(11), (12)and (13) second, third and
fourth swimming legs (appendages from female) (after Wilson). = . . ‘ :

tal segment ; antennae branched ;'maxillﬁie' elohgated into long slender hook ; maxillae large ;
fourth legs relatively large. A - Tt ; s ;

Scombroid hosts : 1. Sarda sarda (Bloch) - e ‘
' . 2. Euthynnus pelamys [=Katsuwonus pelamis (Linnaeus)] Cpl. e
3, Sarda chilensis (= Sarda chilensis chilensis (Cuvier and Valencie nhcs)]'t,‘,
4. - Scomberomorus sierra [= Scomberomorus maculatus (Mitchell)]
Localities : 1. Woods Hole, Massachusetts, U.S.A. (N.W. Atlantic) ; 2. Guaymas,
~Sonora, Mexico; 3. Acapulco, Mexico (Pacific) ; 4. Cholla Bay, near Puerto Pensaco, Sonora,’
Mexico ; Guaymas, Mexico ; Mazatlan, Sinaloa, Mexico (Pacific). .

' Non-scombroid hosts : - Centropristis_striatus, Pollachius . virens (Woods - Hole,  Massachu-

setts,  U.S.A:) 5 Menticirrhus und Itus (Ensenada, Mexico) ; Calamus brachysomus, Paralabrax
nebulifer, P. clathratus, P. maculatofaseiatus (Cholla Bay, Sonora, Mexico) ; Seone oerstedis, Mugil
cephalus (Mazatlan, Sinaloa, ‘Mexico); Centropomus. sp., (San-Blas, Nayarit, Mexico) ; Balistes

sp. (Acapulco, Mexico) ; and Chaetodipterus zonatus (Salina: Cruz, Oaxaca, Mexico) (Pacific).

Location :  Buccal cavity of host = e
References : Wilson (1905, 1932) ; Causey (1960).

Rémarks : The sketch of th‘e“‘f_‘o_g@
fig, 253b) appears to be wrong.

ofthls species ngen by Wilson (1932, p. ;106,
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Caligus pelamydis Kroyer, 1863
(Figure 9: 1-11)
(Syn. Caligus scomberi Bassett-Smith, 1896)

Description : Female.—Carapace as long as broad, anteriorly narrower ; about one-third
total length ; lunules minute and not projecting ; abdomen two-jointed, longer than fourth and
genital segments combined ; basal segment five times as long as terminal ; fourth thoracic seg-
ment narrow, spindle-shaped and separated from genital segment ; fourth legs four-segmented

with 5 spiries and no seta ; furca short with knobular base and broad and widely curving branches ;
appendages as shown in figure. '

Fic. 9, Caligus pelamydis Kroyer. Female. (1) dorsal view; (2) third leg; (3) fourth leg;
(4) -antenna ; (5) maxillule and maxilla ; (6) second maxilliped; (7) sternal furca: (8 second

leg; (9) first leg, distal part; (10) first leg; (11) sternal furca (figs. 1-8 after Wilson ; 9-11
after Brian).

Male.—Carapace longer than wide, narrower anteriorly ; fourth thoracic segment narrow,
spindle-shaped, but broader than genital segment ; latter, slightly longer than broad, but barrel-
shaped ; two-segmented abdomen slightly shorter than genital segment ; basal segment shorter
than terminal segment ; anal laminae longer than broad and as long as first abdominal segment ;
fourth legs four-segmented (including basal segment) as in female.

Scombroid hosts : 1. Pelamys sarda [=Sarda sarda (Bloch)]

2. Scomber scombrus Linnaeus

. . 3. Gymnosarda pelamys [=Katsuwonus pelamis (Linnaeus)]
4. Scomberomorus cavalla (Cuvier)

Localities : 1 & 2. British waters, Irish Sea (N.E. Atlantic), and Mediterranean ; 3. Woods

- Hole, Mass. U.S.A,, (N.W. Atlantic) ; 4. Veracruz, Mexico (Gulf of Mexico) ; Texas Coast,
U.S.A., Grand Isle, Louisiana, U.S.A. .

Non-scombroid hosts : Pogonias cromis (Texas Coast, U.S.A.—Causey 1953).

Locations : Inside of operculum, gills and buccal cavity.
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References : Kroyer (1863); Richiardi (1880); Valle (1882),; Carus (1884) ; Bassett-Smith
'1896-99) ; Brian (1899, 1935) ; Scott, T. (1901) ; Scott, A. (1906) ; Wilson (1905, 1932) ; Norman
and Scott (1906) ; Stebbing (1910) ; Scott and Scott (1913) ; Brady (1910).; Barnard (1955) ; and
Causey (1953, 1960). e S

Remarks :  Although reported from sev ocalities from the Atlantic, and hitherto mainly
from scombroid hosts, the species is relatively rare. “Sumner et al. (1913) remark that Caligus
pelamydis is usually found associated with C. bonito, a widely distributed species. Wilson (1905)
has drawn attention to the discrepancies in B .Smith’s descriptions and figures of C. scomberi
whilé relegating it to the synonymy of C, pelan dis.. . Wilson (1905, 1932) has shown the fourth
thoracic segment to be confluent with the genital segment, while, Scott and Scott (1913) and Brian -
(1935) indicate these to be distingt, Scott ‘and Scott (1913) draw attention to the rarity of the
males of this species while describing it from a single specimen obtained after examining 1500
mackerel (Scomber scombrus). The host of this species from South African waters. (Simons
Bay) from where it was recorded by Brady (1910) and subsequently listed by Barnard (1955) is
not known. : ER T T ‘ *

o /Caiigu:s productus Dana, 1852
* (Figure 10: 1-17) |

" (Syn. Caligus monacanthi Kroyer, 1863 ; C. monacanthi (female) Wilson, 1937 ;'C. ldbatus :
Wilson, 1935 ; C. katuwo Yamaguti, 1936) R o :

Description : Female—Length of carag,eace equalling width ; posterior margin of median
lobe in line with posterior tips of lateral lobes ; fourth thoracic segment very short, less than
half width of genital segment and distinct from latter ; genital segment longer than broad, -with
‘very distinct lateral lobes which reach to posterior margin of first abdominal segment ; abdomen
distinctly two-segmented, terminal segment about one-half times longer than basal, latter slightly -
narrower ; width of abdomen about three and a half times that of genital segment ; anal laminae
longer than broad ; egg strings elongate, about three times length of abdomen ; antennules short -
with large lunules ; mouth parts as shown in figure ; first leg completely devoid of lateral setae
on terminal segment, a feature most characteristic of the species. and unique in the genus ; fourth
leg three-segmented with five spines ; female with three rudimentary setae on ventral side of
lateral lobes of genital segment indicating rudimentary appendages. -

. Male.~—Carapace longer than broad, median lobe slightly extending beyond level of lateral
‘Jobes ; fourth thoracic segment spindle-shaped, larger than in female ; genital segment barrel-

~ shaped, one half times wider than fourth segment ; abdomen two-segmented, slightly longer than
‘genital segment ; first abdominal segment hardly half length of second ; caudal laminae longer
than broad, equalling length of first abdominal segment; sexual distinction noticeable in antennae
amd1 second maxillipeds ; clear rudiments of fifth and sixth legs scen on ventro-lateral part of -

anal segment.. . L ‘ : . ‘ :

Scamb’roid hosts : 1 Gymnosarda pelamys,{=Katsuwonds pelamis (Linnaeus)]
o : 2. Katsuwonus vagens [=Katsuwonus pelamis (Linnaeus)] -
3. Scomberomorus sierra [=Scomberomorus maculatus (Mitchill)]
4. ‘ Mackerel’ [=? Scomber japonicus colias Gmelin, or Scomber sp.]
5.
6
7

Katsuwonus pelamis (Linnaeus) -

Thunnus thynrnus = Thunniis (Thunnits)'tliynnus orientalis '(Icm;ningkg
Neothunnus albacora. [=Thunnus (Neothunnus) - albacares macr:
terus (Temmx and. S;chlggel)] AT
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8. Sarda sarda (Bloch)
9. Sarda sp.
10.  Auxis thazard (Lacépeéde)
11. Scomberomorus cavalla (Cuvier)

(2) antennule;

Fic. 10. Caligus productus Dana. lFemale. (1) dorsal view;

(3) first maxilliped; (4) second maxilliped; (5)

farca; (6) first leg; (7) same terminal part; (8) fourth leg;
(9) anal lamina; (10) Hind lobe of genital segment-ventral view ;

Male.,

(11) dorsal view; (12) antennule ; (13) antenna, maxillule

and maxilla; (14) second maxilliped ;- (15) furca; (16) terminal
part of firstleg; (17) ventral surface of genital segment showing
rudimentary leg (after Shiino).

Localities : 1. Atlantic, Mediterranean ; 2 & 3. Guaymas, Mexico and Texas Coast ;

4, Cholla Bay, Sonora, Mexico ;
8 & 9. see Shiino (1959a) ;

Shiino, 1959a and Causey 1953.

Non-scombroid hosts :
Sphyraena sp. (Steenstrup a
aurata (Mediterranean) ; Se
polylepis, Sphyraena argente

mus) opercularis (21° 26'N, 106° 06/

canthus sp., and Naucrates ductor (Se

5. Hamajima, Japan; 6. Same as 5; 7. Owase, Japan ;
10. 25° 31’ N, 113° 18’ W (Pacific ; See Shiino, 1959a) ; and 11. see

Coryphaena hippurus (West Indies: Dana, 1854); Balistes Sp.,
nd Lutken, 1861); Coryphaena sp. (Kroyer, 1863) ; Chrysophrys
riola dorsalis, Paralabrax clathratus, P, maculofasciatus, Verrunculus
a, Coryphaena sp., Lutjanus sp., Calamus brachysomus, Coryphaena~
(Pacific coast of Mexico : Causey, 1960) ; Polydactylus (Polyne-

W : Pacific); Sphyraena barracuda, Pogonias cromis, Mona-
¢ Shiino, 1959a),

Locations : Inner surface of gill covers and outer surface of body of host,

References : Daﬁa (1852, 18‘54); Kroyer (1863); Steenstrup and Lutken (1861); Brian
Bassett-Smith (1899) ; Wilson (1905, 1913, 1935, 1937) ; Rathbun (1884);

(1898, 1906, 1935);

Pearse (1952) ; Causey (1953a,

Shiino (1954, 1959a,

b, ¢ and 1960).

b, 1955, 1960) ; Yamaguti {1936) ; Nunes-Ruivo (1956); and
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Remarks :  Wilson (1905) has drawn attention to the differences in the descriptions of this
species as given by Dana (1854), Steenstrup and tken (1861), Kroyer (1863) and as found in
material examined by him. On account of the wide variety of host species involved, Causey
(1960) remarks that there is little host specificity for C. productus, which has also been obtained by
him from beach collections. ko B e

In view of the variability in this species wehave followed Shiino '(19593,) in recognising cer-
tain synonyms of C. productus. Shiino (1959) ‘has described three ‘chalimus stages of ‘C. pro= .

ductus from Polydactylus (Polynemus) opercularis.. =

Caligus qﬁaﬂﬁﬁis Shiino, 1954
(Figure 11: 1-15)

_(Syn. Caligus productus (female) Wilson, 1905 ; C. monacanthi (fale) Wilson, 1937 ; C. cory-

phaenae Yamaguti, 1936 nec Steenstrup and Lutken, 1861) o e

Description :  Female.—Carapace as long as or slightly longer than wide but distinctly less
than half total length ; lunules small, orbicular, hardly projecting ; fourth segment very narrow,
spindle-shaped, about one-fourth width of carapace and confluent with genital segment ; latter
elliptical, longer than broad, with evenly curved sides and lateral incipient posterior lobes ;
abdomen elongate, linear, slightly swollen at centre, segmentation indistinct and longer than
genital segment; egg strings hardly surpass caudal laminae; each egg string with about 30 eggs ;
appendages normal, except basal joint of second maxilliped which is stout and markedly swollen';
“terminal claw small and hardly half length of former ; furca slender, knobular, with basal por--
tion equal to length of stumpy divergent branches ; spines on exopod of second leg very long and -
acuminate ; terminal spines of distal segments of first legs flattened ; fourth leg short, three- -
jointed, with four or five spines. ‘ R

" .FiG. 11, - Caligus quadratus 'Sh,iiéo., Femiale, (1) and (2 dorsal view, showing
variability ; (3) cephalothoracic -appendages, in situ; (4 end ‘of first maxilliped; (5)

maxillule; (6) second maxilliped ; - (7) sterna ‘furca; (8) first leg; - (9) same, terminal

end; (10) fourth leg; (11) same, terminal part; - (12) anal lamina; Male. (13) dorsal

gxl?w ;_) (14) maxilliped ; - (15) part of genital segment showing rudimentary legs (after.
iino). v - PR .
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Male—Carapace as in female ; fourth thoracic segment relatively shorter and wider ; genital -
segment ovate, one-third longer than wide, with convex sides ; width much less than width of
carapace, length equalling length of abdomen and anal laminae ; abdomen elongate, linear, with
two distinct joints, basal segment slightly shorter than terminal ; appendages as in female, except .
antennae and second maxillipeds which are relatively larger ; rudiments of fifth and sixth pairs
of legs present on ventro-lateral sides of genital segment. : .

Scombroid hosts : 1. Neothunnus albacora [=Thunnus (Neothunnus) albacares macrop-
terus (Temminck and Schlegel)) :

2. Katsuwonus pelamis (Linnaeus) ‘
3. Histiophorus orientalis [=Istiophorus gladius (Broussonnet)]

Localities : 1. Shimakatsu, Japan ; 2. Hamajima, Japan, Pacific ; (?) Atlantic; 3. Hama-
jima, Japan, Pacific. . :

Non-scombroid hosts :  Rhinobatus schlegeli (Hamajima, Japan) ; Coryphaena hippurus and
Monacanthus sp. (Atlantic) ; Coryphaena hippurus (Japan, Pacific).

References :  Shiino (1954, 1959 a, b, and 1960) ; Wilson (1905, 1937) ; Yamaguti (1936).
i
Remarks : We are in agreement with Shiino (1959a) in his action of relegating the descrip-,
tion and figures of a female * Caligus productus* given by Wilson (1905) to the synonymy of this
species.

Caligus rapax Milne-Edwards, 1840
(Figure 2: 1-9)

(Syn. Caligus elongatus Nordmann, 1832, et Milne-Edwards, 1840 ; Caligus leptochilus Frey
and Leuckart, 1847 ; C. lumpy Kroyer, 1863) - ‘

Description :* Female—Carapace longer than wide, median lobe projecting beyond level
of posterior ends of lateral lobes ; fourth thoracic segment very short, about one-third width of
carapace ; genital segment large, quadrangular, with rounded corners, slightly wider than long,
about two-third width of carapace ; abdomen unsegmented, varying considerably in length from
0.5 to 0.8 length of genital segment and about half as wide as genital segment ; egg strings hardly
longer than half total length ; mouth parts as figured. : '

Male.—Carapace as broad as long; fourth thoracic segment considerably longer and
narrower than in female ; genital segment pear-shaped, hardly one-third width of carapace and
rounded laterally ; abdomen of two joints, same length as genital segment, first abdominal seg-
ment one half as long as second segment ; antennae and second maxillipeds stouter than in
female and spine on side of latter much larger ; fourth legs with longer terminal joints.

Scombroid hosts : 1. Xiphias gladius Linnaeus
2. Scomber scombrus Linnaeus
3. Scomberomorus maculatus (Mitchell)
4. Scomberomorus cavalla (Cuvier)

" Localities : 1 & 2. Atlantic, Mediterranean ; 3 & 4. Texas Coast, U.S.A.
Non-scombroid hosts :  Mostly gadoids (British waters : Scott and Scott, 1913) ; Mola mola,

Syngnathus phlegon (Mediterranean : Brian, 1935).; Acipencer sturio, Alosa sapidissima, Ammo-
dytes americanus, Carangus crysos, Carcharias littoralis, Cyclopterus lumpus, Dasyatis centrura, -
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Gadus callarias, Kyphosus sectatrix, Melanogrammus aeglefinus, Menticirrhus saxtatilis, Mona-
canthus hispidus, Paralichthys oblongus, Pollachius virens, Pomolobua pseudoharengus, Pseudop-
leuronéctes americanus, Raja erinacea, R. laevis, R. ocellata, Remora remora, Roccus lineatus,
Squalus acanthias, Stenotomus chrysops, Trichuirus lepturus, Urophycis chuss, U. tenuis-(Woods
Hole, Mass. U.S.A.); Gulf of Mexico in plankton (Wilson, 1950) ; Hippoglossus hippoglossus,
“Limanda limanda, Paralichthys oblongus, Platichthys flesus, Pleuronectes platessa, Pleuronectes
8p., Pseudopleuronectes americanus, and Scophthalmus rhombus (Ronald, 1959) ; Gadus morrhua,
Trutta trutta (Pesta, 1934) ; Caranx hippos, and: Prionotus sp. (Causey, 1953). .

Location ; External surface of‘bAody.Q (R

References : Milne-Edwards (1840) ; Frey and Leuckart (1847); Baird (1850); White
(1850) ; Steenstrup and Lutken (1861); Kroyer (1863); Olsson (1858); Macintosh (1874);
Smith (1874) ; Bassett-Smith (1896, 1899) ; Seott, T. (1900) ; Brian (1908, 1912, 1935); Scott
and Scott (1913) ; Wilson (1905, 1932, 1950) ; Timm (1894) ; Hofer (1904) ; Neresheimer (1909) ;

Hanson (1923) ; Plehn (1924) ; and Pesta (1934}. .

Remarks : Caligus rapax is known from a variety of hosts and according to Wilson (1932)
it is the most common species of the genus which apparently infests any fish host it comes across.
Scott and Scott (1913) remark that it is not uncommon in planktonic collections and state that,
“Owing to the wandering habits of this Caligus there is scarcely a fish in our seas on which it
may not at one time or other be found.” It is-surprising that the species has not so far been
recorded from the Indo-Pacific. -For additional records see ¢ Addendum °. o

C. rapax also evinces considerable variations in size ; proportionate dimensions of various
parts and also in colour. The last said is known to differ according to the colour of the host.
Wilson (1905) has commented on the range of variations that may be expected in the fourth pair
of legs of this species, especially in specimens from the mackerel which appears to show the
maximum variations as, ¢ Sometimes the second of the terminal spines, counting from the proxi-
mal end of the terminal joint, is wanting, ~Again, the ultimate and penultimate joints are rela-
tively shorter and stouter than in the normal specimens ; or the three successive spines on the
outer margin may overlap one another ; or the fringed discs at the bases of these spines may be
so little .developed as to be overlooked.” ; e '

Caligns regalis Leigh-Sharpe, 1930
 (Figore 12: L1-11)

Description : Female—Carapace  distinctly longer than broad; lunules large; fourth
thoracic segment short, wider than long ; genital segment oblong, much longer than wide, pos-
terior lobes sharply arcuate, incurved nearly to touch abdomen ; latter two-segmented, segmen=
tation indistinct ; first segment about thrice longer than second ; anal laminae confluent with
distal abdominal segment, broader than long and bearing four plumose setaa each ; antennule
‘conspicuously long ; lunules large and lateral diameter contained 1.75 in_ inter-lunular distance ;
antenna two-jointed, basal joint massive, provided with a heart-shaped thickening -(chitinous)
against which strongly recurved unciform terminal claw bites ; basal segment with a -small" pro-
jection carrying two unequal spines ; other cephalic appendages as figured ; branched portion
‘of furca horseshoe-shaped, slightly longer than basal portion; basal joint of first pair of legs
much enlarged where it joins middle joint, terminal joint provided with three bifid terminal spines-

- and a short terminal seta, and three-inner long plumose setae ; fourth pair of legs three segmen-
ted (including basal), terminal segment small, ending in a postero-lateral, one small and three.
large apical setae ; fifth legs vestigeal, represented by a pair of unjointed papillac bearing three
setae on postero-ventral process of genital segment ; young females with abdomen distinctly seg-

mented ; egg strings as long as body minus abdomen.
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Male—Differing from female in: shape of genital segment, abdomen, second antennae,
fourth legs, presence of sixth pair of legs, and smaller size. Genital segment much wider than
long ; abdomen two-segmented, distal segment twice that of basal in size and squarish ; distal
joint of antennae bearing a second lateral hook ; furcal branches not converging ; structure of
fourth legs (segments of different length, terminal joint slightly longer instead of being shortest
as in female) ; and sixth pair of legs which bear two setae. .

. Fi1G. 12. Caligus regalis Leigh-Sharpe. Female. (1) ventral
view ; (2) antennule; (3) antenna; (4) maxillule ; (5) maxilla;
(6) maxilliped ; (7) first walking leg; (8) furca ; Male. (9) ventral
view ; (10) antenna, and (11) furca (after Leigh-Sharpe).

Scombroid host :  Euthynnus yaito = [Euthynnus affinis yaito Kishinouye].
Locality : Misool, New Guinea Waters, Pacific.

Non-scombroid hosts : None.

Location : On*surface of boay.

Remarks : The combination of characters which separates this species is: the relatively
long antennule ; carapace which is more than half total length ; the bifid terminal spines of dis-
tal segment of first legs ; and the nature of the genital segment and abdomen.

Caligus thynni Dana, 1852
(Figure 13: 1-5)

Description :  Female.—Carapace distinctly longer than wide ; lunules small, not promi-
nent ; fourth thoracic segment short and wide ; genital segment longer than broad, with sides
divergent, posteriorly widest ; abdomen two-segmented, about equal to genital segment in length,
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but its width less than half that of latter ; first abdominal segment distinctly shorter than second ;
egg strings conspicuously narrow, longer than total length, each with about 40 eggs ; maxillule
lacking ; other appendages normal except furca and fourth legs ; former with divergent acumi-
nate branches ; fourth leg three-jointed with four simple spines. .~ o

1l2

A L-{

Fic. 13. -Caligus _thynni  Dana. Male. (1)  dorsal view ;
Female. (2) dorsal view of genital segment and abdomen; (3)
dorsal view of male taken in plankton haul off Philippines; (4)?

. male taken similarly off Falkland Island ; (5) fourth leg of

same (after Wilson ;- and Scott).

Male—Carapace loriger than broad, width about three-fourths its length ; carapace two-
thirds total length ; genital segment about 1.5 times wider than long, with convex lateral mar-
gins ; two pairs of rudimentary legs seen dorsally on posterior side of genital segment ; abdomen:
two-segmented, basal segment about half length of distal ; appendages normal but for larger
size of antennae and second maxillipeds ; fourth legs longer and more slender than in female,
with larger and weaker spines. : i : . » )

Sqombroid hosts : Gymnosardd pelamys [ = Katsuwonus pelamis (Linnaeus)]
o Thynnus pelamys [=Katsuwonus pelamis (Linnaeus)]

Locality :© North Atlantic.

" Non-Scombroid hosts : None. However, taken in planktonl hauls. from Falkland Islands
(Scott, 1914) ; and West coast of Mindano, Phi}ipﬂines (Wilson, 1950).

v " Location: 7 Probably buccal cavity and gills.

: lgsogieferenqes : Dana (1852); Scott, T (1894, 1914) : Bassett-Smith (1899) ; Wilson (1905,
Remarks : Since the specific name is after the host genus Thynnus (Wilson, 1905, p. 604) ywe‘T
have followed the emended spelling for the species as given by Scott, T. (1914), and not C. thymni

as given by Dana, Wilson, and others. == ;
Caligus sp.
- (Figure 14.: 1-9)
Material examined : A single specimen was obtained atong with specimens of Gloioptes
- from the sailfish Istiophorus gladius (Broussonnet) as external parasite from behind the eye. The
specimen shows marked differences from known' descriptions' of species of Caligus, but due to-

the paucity of material it is merely described and designated here only as Caligus sp.
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Description :  Female.—Carapace broader than long, anteriorly narrower, its length slightly
less than half total length ; posterior median lobe of carapace broad and its posterior margin
in line with posterior ends of broadly rounded lateral lobes ; frontal plates well developed ;
lunules large and projecting ; interlunular space of frontal plates about two times lateral diameter

Fic. 14. Caligus sp. Female. (1) dorsal view; (2) ventro-lateral margin of genital segment
showing rudimentary fifth and sixth legs ; (3) abdomen ; (4) part of frontal plate, lunule and
antenriuf!e ; (5) firstleg ; (6) fourth leg; (7) same, terminal part enlarged ; (8) anal lamina ; (9)
sternal furca, . :

of lunule ; fourth thoracic segment short and wide, its length three times its width ; genital seg-
ment conspicuously large, slightly longer than broad, posterior margin rounded at angles and
medially slightly drawn backwards ending in a sulcus ; genital segment narrower anteriorly ;
abdomen one segmented, much broader anteriorly, its width (anteriorly) more than half that of
genital segment, while its length is hardly half ; anal laminae short and much broader than long ;
bearing four plumose setae and a smalil inner spine each. Salient features of the appendages
are as follows : antennule of two segments, terminal segment slender and about twice length of
basal segment ; antennae, maxillules, maxillae and maxillipeds normal ; first pair of legs with
terminal spines on distal segment in a graded series, there being three, smallest being innermost ;
terminal seta hardly longer than longest spine ; fourth leg four-segmented, but showing varia-
tions in number and size of proximal spines on terminal segment on either side [on right side
spine rudimentary (Fig. 14 : 7), while on left side it is normally developed] ; rudimentary fifth
and sixth legs clearly visible from dorsal side of genital segment ; fifth leg represented by single
‘knob bearing a single plumose seta-like appendage ; sixth legs similar, but each knob carrying
three seta-like appendages ; egg strings short, broad, length two and a half times that of abdominal
length ; each string with about 25 eggs, :
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PARASITES OF SCOMBROID F

ws. variability in the size of the proximal

Remarks : As mentioned, our single n shows vari .
ér description can be given only when more

spine of the distal segment of the first legs..
material becomes available.

from or known to eccur on scombroid fishes

asurements in mm.)

Male)

Measurements etc. in 17 species of Caligus Mill
» from various parts of t

 Genital e ‘
. Total T Abdomen L. of
Specncs . length L xW sggin%%t LxW egg string No. of eggs
C.alalongae F. ? o
C. bonito (A) our material{& gé %gx%g L %é X(l)g4 (l).gx—-
- . . 2%2.3 1 0:8x0. 9 X~ ..
(B) Wilson’s (1905) {I;i oo 21; : ggx;fs) d %.8)0—— %.gX—-—s 8.0 —_
: . . 3.0x28 10X — 2K - .
C. chelifer F, {6.0-6.5 30x23 L Lex— 1.45%X— 32 45 to 50
C.coryphaenae F. 7.0 3.36x2.78 |1 1.69x1.71 | 1.57x0.64 o o
- i M 5.65 3.56x2:93 | 1.00x 1'25 | 0.71x0.56
C.cybii - , I\I;; : , [ ‘
_ C.germoi: “F. 2.6 1L5x1.7 4 04%0.5
‘M. | unknown [SERIGAE 8
C.infestans l\l: 28 S 1
C.kuroshio ' hl;': iﬁgg ! Jax0.41
‘ . : 91 X —
C.macarovi . 4.61 175 10.93x0.50
M- o : i
C.mutabilis R 56 |23x22 | 19x— | Lix— 2.5
) M. 3.4 1.85% 1.7 0.7x0.43 . . .. .
C.pelamydis IVI; gg Lixyd ] 09— [2%— 2.0 © 30
C.productus F. 6.0 2.1%x20 | 1.6x— 20X~ 2.2 30
: M. 4.5 22x22 | Lix— 11 x— . ..
C.quadratus F. 5.8 2.04x1.89 1 1.79%x1.71 | L.79%0.47 |
' M, 3.07 1.71X1.46 - | 0,68 X0.43 0.57x— ] ..
C.rapax F, 50-7.0 223:33§X 7,1.5-2.2><—- 1.1i1."5Xj'— 1 2.6-3.0
M. {4050 1235%20 ]075x— | 1.0x—
C.regalis F. & M. |" (Not available in’original description) B
C.thynni ' I\IZ %.7 49%x34 .1 .. L ‘
Caligus sp. F.| 50 |22x25 |1I'5x133 |0.53x0.60 16 25

Genus Anaretes Heller, 1865

. Frontal plates well defined; lunulﬁg'{éfenépipﬁéﬁsb by their absence; maxillae small, simple
“gnd straight ; second maxillipeds large and pc verful ; rudiments of fifth pair of legs large and

prominent ; free thoracic segment small, 'without dorsal plates; genital segment large, well
rounded and emarginate posteriorly ; abdomen wanting, but anal laminae attached to ventral

“surface of genital segment ; other characters mostly. as in Caligus. -
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Remarks : The genus is known from a few species distributed variously in the Indo-Pacific
and Atlantic, but only one is hitherto known from a scombroid host, and that from Indian seas.

Anuretes branchialis Rangnekar, 1953
(Figure 15: 12-22)

A
Description : Female.—Carapace elliptical, distinctly longer than broad being more than
half length of body ; median lobe of carapace.projecting backwards completely covering free

thoracic segment ; caudal laminae well separated ; maxillae simple ending in a bluntly conical
point ; appendages as shown in figure.

19

Qo

Fic. 15, Pseudocycnus armatus Bassett-Smith, 1-11. Male. (1) dorsal. view ; (2) antennule;
(3) antenna ; (4) mouth tube; (5) maxillule ; (6) maxilla ; (7) maxilliped ; (8) first leg; (9)
second leg; (10) third leg, and (11) fourth leg: Anuretes branchialis Rangnekar. 12-22.
Female, (12) dorsal view; (13) antennule; (14) antenna; (15), first maxilliped ; (16) second
maxilliped ; (17) first leg; (18) third leg; (19) fourth leg; (20) sixthleg; (21) caudal laminae 3
(22) furca ; (after Kirtisinghe ; and Rangnekar).

Measurements (mm.) : Total length excluding egg strings 2.48 ; Carapace length 1.85;
width 1.20; length genital segment 0.85; width 1.05; length egg strings 2.43-2.45 ; number of
eggs, 32 to 35 in each string.

Scombroid host :  Thynnus pelami; [=? Katsuwonus pelamis (Linnaeus), or ? Euthynnus
affinis affinis (Cantor)].

-

Locality : Bombay, India (Arabian Sea).

Non-scombroid host :  Platax teira (Bombay, India, Arabian Sea ; Rangnekar, 1955).
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Location : From gill filaments, -~ ;
Remarks : The scombroid host identification ‘needs confirmation as to whether it is the

oceanic skipjack K. pelamis, or the little tunny E. a. affinis, which commonly occurs along the
Indian coast and is also landed at Bombay. = © . - : ‘

‘perplexus Bassett -Smith, 1898 (Trincomalle,

- brevis Pearse; 1951 (male) from Bahamas,
of A. heckelii Kroyer (1863) or A. parvulus
ides these, the genus is known from two
nese waters.

In the only other species known from thisared
Ceylon), the carapace is broader than long,
Atlantic. The last said is suspected to be the
Wilson (1913), both known from the Atlan
other species described by Shiino (1954) from

 Genus Lepeophtheirus Nordmann, 1832

Differs from Caligus, but resembles Améretes in the absence of lunules ; but differs from
lag_ter in having an abdomen which is one or two segmented, and the maxillae being small and
bifurcate, ' : ,

Lepeophtheirus dissimulatus Wilson, 1905
~ (Figure 16: 1-18) |

“Description :  Female—Carapace orbicular, as wide as long; frontal plates large, well
defined ; median posterior lobe of carapace broad, truncate, half carapace width, projecting
slightly backwards beyond tips of lateral lobes ; fourth thoracic segment short, one-third width -
of genital segment ; latter almost spherical, width more than half that of carapace ; from rounded .
posterior margin of dorsal surface opposite each-egg tube projects a short conical papilla with-
out setae or spines ; ventrally a pair of larger papillac one on each side of abdomen and each
‘carrying three plumose setae, probably representing fifth legs ; abdomen small, less than one-
third length of genital segment and attached to yentral surface of latter, and not visible when seen
from dorsally ; single abdominal segment three-fifths as wide as long ; anal laminae 0.75 length
of abdomen, half as wide as long and bearing four clongate plumose setac longer than abdomen
and laminae together ; egg strings short, broad, each carrying 15 to 25 eggs ; terminal segment
of antennule longer than basal ; terminal hook of antenna strongly eurved ; maxillule and maxilla
‘represented by a pair of strongly curved and a pair of nearly straight spines respectively ; other
appendages. as figured. ' R ' : ,

Male.—Carapace as in female ; free thoracic segment larger, as wide as genital segment and
half as long ; bases of fourth legs protruding prominently as in female ; genital segment ellip-
tical, about as wide as long; truncate posteriorly ; fifth legs represented as pair of prominent
papillae projecting from postero-lateral margins of genital segment, each papilla carrying three
long spines ; abdomen one-segmented, short, wider than long ; plumose setae on anal laminae
relatively long ; antennae much longer than in female and branched °like stag’s horn’ ; fourth
leg much larger and stouter ; other appendages as in female. SR

Measurements (mm.) : Female (Male).—Total length 3.5 (2.5) ; lengthX width of carapace

2.3%2.3 (1.7X 1.7) ; length of genital segment 1.0 (0.37) ; length of abdomen (0.2) ; length of
egg string 2.0 mm. ; R AR _

Scombroid hosts :  Thynnus ﬁelamys [=Ka£suwonus pelamis (Linnaeus)]. 4
* Mackerel ’ [=Scomber japonicus sub. sp.]. :

Locality :  E. Pacific (See Shiino, 195%).
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Non-Scombroid hosts : - Epinephelus morio (Bermuda, Atlantic) ; Paralichthys californicus,
Hypsopsetta guttulata, Sphyraena argentea (Ensenada, Baja California, Mexico) ; Paralabrax
nebulifer (Cholla Bay near Puerto Penasco, Sonora) ; ? Sphaeroides annulatus (Guaymas, Sonora) ; .

F1G. 16. Lepeophtheirus dissimulatus Wilson. Female. (1) dorsal view; (2) antennule; €))
first maxilliped ; (4) second maxilliped ; (5) sternal furca ; (6) abdomen and part of genital seg-
ment, showing rudimentary fifth leg; (7) same-Bermuda specimen ; (8) first leg ; (9) same termi-
nal part ; (10) fourth leg ; Male. (11) dorsal view ; (12) abdomen and part of genital segment
showing rudimentary fifth legs ; (13) antennae ; (14) maxilliped ; (15) sternal furca; Young
female. (16) part of genital segment and abdomen ; (17) fourth leg ; (18) fourth segment, and
abdomen of young female (7 and 13 after Wilson; others after Shiino).

Galeichthys guatemalensis 7 (Mazatlan, Sinaloa, Mexico) ; Bodianus diplotaenia (Socorro Island,
Revillagigedo Archipelago, Mexico) ; Epinephelus labriformis (Charles Island, Galapagos) ;
Epinephelus labrifrons (Clarion Island, Revillagigedo Archipelago, Mexico); Epinephelus sp.,
Lactophrys triquteter, Mycteroperca olfax, M, xenarcha, Mycteroperca sp., Cratinus agassizii,
.and Paralabrax hameralis (See Shiino, 1959 e). : .

Location : On outer surface of body.

References : Wilson (1905) ; Shiino (1959 ¢) ; Causey (1960). ‘

Remarks : The species is most distinct of all members of the genus in the following charac-
ter : in the extremely small and ‘ concealed * abdomen which is ventral to the egg strings. Shiino’s
figure does not show the °stag’s horn-like* branching of the antennae of the male noted by
Wilson (1905) ; Shiino’s specimens appear to have four instead of three marginally arranged
plumose setae on the rudimentary fifth legs, the disposition of the setae itself (in females) being
characteristic for the species. -
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$ ‘Wilson, 1944
1-8).

‘than broad, more than half total length ;
of lateral lobes ; fourth thoracic segment
dly. one-third carapace width; genital seg-
| lobes, one on each side; abdomen two-
ng as genital segment, width 2.5 times in
it as wide as long carrying five setae each,
mote or less H-shaped. :

Description.: Female.—Carapace elliptica
posterior median lobe extending behind lev
short, narrower than genital segment, width
ment broader than long, provided with post
segmented, but segmentation indistinct ; leng!
width of latter; anal laminae fused with abdo
middle one being longest ; appendages normal

_ Fia, 17. .‘Lepeophtheims eminens Wifsan;,‘fﬁémlg,;, (1) ~dorsal view; (2) maxilliped; (3)
second maxilla ; (4) first leg; (5) furca ; (6) fourth leg; Male, (7) dorsal view ; (8) fourth leg
of male (after Wilson). BT e

Male.—Carapace and fourth thoracic segment as in female, but latter less-wider, width
being about 3.5 in carapace width ; genital segment elliptical, slightly longer than wide ; length
greater than that of abdomen and 3.25 in carapace length; abdomen two-segmented, half as
wide as-long, basal segment much shorter than distal ; anal laminae fused with latter and bearing
setae ; other appendages as in female except fourth legs which are stout, short, with combined
length of three distal segments equalling that of basal segment ; spine at distal corner of second
segment short, strongly curved; three terminal spines of unequal lengths, . o

_ Measurements (mm.) :. Ferhale;(MaIe).—‘%Tbtal* length 6.0 (6.0) ; length of carapacé X width
3.95%3.0 (3.66X 3.15). : o , E ‘
. . S:comg)roid host : Makaira amplaﬁmarlina ¢ the black nﬁarlin? [=Makaira indica (Cuvier)]
" Locality : - Ventura, Baja California, Mexico, Pacific. ' o
Non-scombroid hosts : None. 4
" Location : Outside surface of body. -
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Remarks :  In Royce’s review of the Pacific spearfishes, the ¢ black marlin® is denoted as
Istiompax marlina (Jordan and- Hill) which is a synonym of I indicus (Cuvier).

‘ “Characters of specific importance of L. eminens are the posteriorly lobed genital segment and
fusion of abdominal segments in female and fusion of anal laminae with abdomen in both sexes.

Genus Alicaligus Shiino, 1955
Alicaligus tripartitus Shiino, 1955

Scombroid host :  Sarda orientalis (Temminck and Schlegel).
Locality : Japan, Pacific.

.Non-scombroid hosts.: None.

Location : ? Gills,

Remarks : We have not seen the original description of this species as given by Shiino
(1955).

Genus Parapetalus Steenstrup and Lutken, 1861
? Parapetalus sp.

(Figure 18 : 1-8)

A single female specimen was obtained from the buccal cavity of the oriental bonito, Sarda
orientalis (Temminck and Schlegel) from the south west coast of India (Vizhingam) in September
1960. In several characteristics the specimen differs from Caligus, and neither does it belong
- strictly under Parapetalus, but due to the lateral expansions of the genital segment and abdomen,
it is provisionally described under the latter genus without species designation. We are unable
to comment on Alicaligus Shiino as we have not seen the description given by Shiino, but Alica-
ligus tripartitus Shiino, and our ? Parapetalus sp. are found on the same host, Sarda orientalis
{Temminck and Schlegel). :

Description : Female.—Carapace slightly longer than broad; posterior median lobe
broadly rounded, posterior margin extending slightly behind level of hind margins of lateral
lobes ; frontal plates broad ; lunules conspicuous, lateral dimensions equalling half interlunular
distance ; fourth segment short and narrow without dorsal plates ; genital segment conspicuously
large, much broader than carapace, but in length slightly less ; posterior margins of genital seg-
ment undulating with an incipient broader median lobe ; anteriorly genital segment is constric-
ted where it joins the fourth thoracic segment ; abdomen apparently two-segmented, segmentation
indistinct, length two-fifths total length ; first segment more or less spindle-shaped and seven times
as long as terminal segment and three times wider ; greatest width of basal segment half width
of genital segment ; anal laminae as long as terminal abdominal segment, each bearing four
plumose setae and two minute spines ; egg strings broad and long, being equal to combined
length of genital and abdominal segments ; each string containing about 50 eggs.

Salient features of appendages are: antennule short, two-segmented, segments of about
equal length and together equal lateral dimension of lunule ; antenna, maxillule, maxilla, maxil-
liped and furca as in Caligus ; first pair of legs with terminal segment carrying three long setae
laterally and terminally four spines arranged more or less in a row of varying lengths ; basal parts
of setae flattened with coarse bristles resembling denticulations along outer margin, inner margin

lacking such bristles ; remaining part of setae furnished with fine setules along both margins ;
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[y : . .
fourth leg short ; segmentation of terming} ffers being indicated only by irregular con-
strictions ; five large broadly flattened plumose setae of which four occur along outer lateral
margin and one terminally ; at base of each laf seta a slender- spinuous process carrying
long fine straight comb-like setules present; inner base of terminal seta is elevated into a
denticulated process. . e C '

Fia. 18, ? Parapetalus sp. Female. (1) dorsal view; (2) antennule and lunule; (3) anal
lamina; (4) fourth leg; (5) same, terminal part enlarged; (6) sternal furca; (7) firstleg;
(8) same, terminal part enlarged. . )

Remarks : The diffuse segmentation and thebnon-spinuous appendages carried by the dise
tal half of the_ fourth legs is another feature which distinguishes the specimen from Caligus, besides
nature of genital segment and abdomen already mentioned. E '

FAMILY : EURYPHORIDAE
Genus Alebion Kroyer, 1863

- Lunules absent ; fourth segment with dorsal plates in female, which are much reduced or
lacking in male ; genital segment in female usually produced into long lateral posterior processes, .
extending backwards beyond tip of abdomen ; males with genital segment smoothly rounded ;
abdomen two-segmented in both sexes, basal segment in female with long processes at its POs-
terior corners ; first three pairs of legs biramous, exopod with very large claws ; rami of first pair
two-segmented, of second and third pairs three-segmented; fourth leg rudimentary, consisting
of atsingle segment ; no furca or maxillary hook ; genital segment of male often carrying leg rudi-
ments, ' o P

Alebion glaber Wilson, 1907
(Figure 19 1-10)

Description : Female.—Carapace orbicular, as long as broad, slightly less than half total
length ; fourth segment nearly as wide as genital segment ; dorsal plates small and ‘rounded ;
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genital segment squarish, width half that of carapace ; no leg rudiments seen ; basal segment of
- abdomen bulbous, but equal in length to terminal segment ; fourth leg rudimentary, single-seg-

mented, three times as long as wide and carrying three terminal spines ; egg strings longer than
total length, ' :

Male—Carapace longer than wide, ovate ; fourth thoracic segment long, narrow, slightly
more than half width of genital segment, dorsal plates rudimentary ; genital segment barrel-
shaped, with posterior corners ending in divergent protuberances ; fifth pair of legs visible at
mid-lateral part of genital segment ; basal abdominal joint shorter than terminal.

FiG. 19. Alebion glaber Wilson. Female. (1) dorsal view ; (2) antenna; (3) first maxilli-
ped ; (4) second maxillipsd; (5-8) first to fourth legs; (9) rudimentary fifth legs; Male.
(10) dorsal view (after Wilson).

Measurements (mm.) : Female (Male).—Total length 10-12 (7.0-7.75) ; length of carapace X
width 5.9%6.0 (3.5%3.1) ; lengthXwidth of genital segment 3.1x3.0 (1.25x1.1); length of
_abdomen 2.5 (1.35) ; length of egg string 15 mm, .

Scombroid host :  “ Bonito’ [=Sarda sarda (Bloch)]
Localjty :  Woods Hole, Massachusetts, U.S.A. (N.W. Atlantic).

Non-scombroid hosts :  Mustelus canis, Carcharius littoralis, and Squalus acanthias (Woods
Hole, Massachusetts, U.S.A.).

Location : External surface of body.
References :  Wilson (1907, 1932) ; Sumner et al. (1913).
Remarks : The quadrangular shape of the genital segment which is different from other

‘members of the genus helps in easily distinguishing this species.
Alebion gracilis Wilson, 1905
(Figure 20: 1-13) .
(Syn. Alebion gracile Wilson, 1905).

Description : Female.—Carapace broadly ovate, longer than wide, fourth thoracic seg-
ment slightly less wide than genital segment and half as long ; dorsal plates of fourth segmant
projecting backwards partly overlapping genital segment ; latter, one-half times broader than

2
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long, with postero-lateral corners produced into greatly elongate conical processes as given for
genus ; inner margins of these projections with minute spines ; basal abdominal segment with
similar, but lobular lateral projections ; terminal segment squarish and longer than anal laminae ;
egg strings slightly shorter than total length.

Fic. 20. Alebion gracilis Wilson. Female, (1) dorsal view; (2) antennule; (3) first and second
maxillipeds; (4) tip of first maxilliped; (5) posterior process of genital segment (ventral view) ;
(6) same, dorsal view ; (7) anal lamina ; (8) first leg; (9) tip of exopod of first leg; (10) fourth leg;
?/If?k' s(l}l_l_) d)orsal view ; (12) maxilliped; (13) part of genital segment showing rudimentary legs
after Shiino).

Male.—Carapace slightly broader than long; fourth thoracic segment as wide as genital
~ segment ; dorsal plates rudimentary ; genital segment slightly longer than broad, widest at centre
with convex lateral margins ; a pair of leg rudiments visible ventrally ; abdominal segments of
more or less equal dimensions, but without lateral processes as in female. '

Measurements (mm.): Female (Male).—Total length 9.0-10.0 (5.0-6.0) ; length of cara-
pace x ‘width 5.35 x 4.9 (3.0 x 3.2); length of genital segment x width 3.5 X 2.66 (1.35 x
0.9) ; length of abdomen 1.67 (1.4) ; egg strings 9.0 mm. ,

Scombroid host : “ Bonito’ [=Sarda sarda (Bloch)].
Locality :  Massachusetts coast, U.S.A. (N.W. Atlantic).

Non-scombroid hosts : Mustelus canis, Carcharhinus littoralis, Trygon sp. (=? Dasyatis
centrura), Pollachius virens (Woods Hole, Massachusetts, U.S.A., N.W. Atlantic) ; Carcharinus
platyrhynchus (Clarion Island, Revillagigedo Archipelago, Mexico, E. Pacific); Carcharinus
lamiella (Socorro Island, Revillagigedo -Archipelago, Mexico, E. Pacific). '

Location : External surface of body.

References : Wilson (1905, 1907,.1932) ; Sumner et al. (1913) ; Shiino (1959¢).
8 ;
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Remarks : A few minor differences are noticeable between the Atlantic and Eastern Pacific
material described by Wilson and Shiino respectively. These are: shape of the dorsal plates
of the fourth thoracic segment in the females ; abdominal segmentation distinct in Atlantic speci-
mens ; terminal segment of endopod of first leg with three plumose setae along its inner margin
in the Pacific form instead of a single seta found in those from the Atlantic.

Genus Elytrophora Gerstaecker, 1853

Differing from Alebion chiefly in: 1. first four pairs of legs biramous; rami of first pair
- two-segmented, of second and third pairs three-segmented, exopod of fourth pair three-segmen-
ted and endopod two-segmented ; 2. fifth leg rudiments present in male ; 3. a furca present ;
and 4. no maxillary hook. .

Elytrophora atlantica Wilson, 1932
(Figure 21 : 6-15)

Description :  Female.—Carapace orbicular, a little wider than long; fourth thoracic seg-.
ment forming a short narrow waist anteriorly and provided with elliptical dorsal plates, inclined
towards each other and overlapping at their tips ; outer margin of each plate invaginates near its
centre ; genital segment barrel-shaped with broad posterior lobes curved inward over basal
abdominal segment ; first abdominal segment longer than second, with tiny lobes at its posterior
corners ; anal laminae shorter than terminal segment ; egg strings about same as total length ;
furca thrice as long as wide, basal half stout with convex sides, branches slender and slightly in-
curved ; leg rudiments absent in genital segment.

Male.—Carapace as in female ; dorsal plates of fourth thoracic segment with knob-like
projections at each anterior corners and no invaginations on outer margins; genital segment
elliptical without posterior lobes, but with leg rudiments on lateral margins just behind mid-
length ; abdominal segments of equal dimensions, first segment without posterior lobes ; antennae
showing sexual dimorphism.

Measurements (mm.) : Female (Male).—Total length 8.0-9.0 (6.0-6.5) ; width of carapace
4.0-4.5 (2.5-3.0).

Scombroid host :  Thunnus thynnus [=Thunnus (Thunnus) thynnus thynnus (Linnaeus)].
Locality : Woods Hole, Massachusetts, U.S.A. (N.W. Atlantic).

Non-scombroid hosts :  None.

Location :  Gills.

" Remarks : Wilson (1932) mentions that his material was obtained from the gills of the
¢ horse mackerel (Thunnus thynnus)’. It may be mentioned here that generally the popular name
‘ horse mackerel’ is applied to the Carangid fish Trachurus trachurus (Linnaeus) or some allied
carangids.

Elytrophora brachyptera Gerstaecker, 1853
(Figure 21 : 1-5)
(Syn. Arnaeus thynni Kroyer, 1863 ; ? Dinematura thynni Kollar, 1835).

Description : Female.—Carapace orbicular, hardly half total length; fourth thoracic seg-
ment carrying two small kidney-shaped plates, each in turn lobed ; posterior lobes of each
plate slightly overlapping genital segment ; latter distinctly longer than wide, with posterior corners
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lobular ; abdomen hardly half length of genital segment ; first abdominal segment with postero-
lateral corners slightly projecting backwards ; second segment globular ;" anal laminae distinctly
longer than wide and slightly expanded distally bearing five apical plumose setae ; appendages -
as figured.

FiG. 21. Elytrophora brachyptera Gerstaecker. 1-5. Female. (1) dorsal view ; (2) cephalic and tho-.
racic appendages in situ; (3) genital segment and abdomen, ventral view ; Male. (4) dorsal view ;
Female, (5) dorsal view of specimen from British Seas (1-4 after Heller; 5 after Scott and Scott).
Elytrophora atlantica Wilson. 6-15. Female. (6) dorsal view; (7) maxilliped; (8) first leg ; (9) fourth
leg; (10) sternal furca; (11) second legs; (12) second antenna ; Male. (13) second antenna;
(14) maxilla ; (15) dorsal view of male (after Wilson).

" Male—In general like female, except smaller size ; genital segment rather squarish ; two-
segmented abdomen about as long as genital segment ; postero-lateral corners of first abdominal

segment angular and produced backwards as in female ; second maxillipeds more powerfully
clawed. ’ ' ‘

Measurements (imm.) : Female (Male).—Total length 10.0-11.5 (5.0).

Scombroid hosts : 1. Orcynus thynnus [ =Thunnus (Thunnus) thynhus thynnus (Linnaeus)]
2. Thynnus vulgaris [= ~-do- ]
3. Thynnus thynnus [= -do- ]



914 E. G. SILAS AND A. N. P, UMMERKUTTY

4. Thynnus orientalis [=Thunnus (Thunnus) thynnus orientalis (Tem-
minck and Schiegel)]

5. Neothunnus albacora [=Thunnus (Neothunnus) albacares macrop-
terus (Temminck and Schlegel)]

6. Parathunnus obesus |=Thunnus (Parathunnus) obesus mabachi (Kishi-
nouye) or T. (P.) obesus sibi (Temminck and Schlegel)]

7. Thynnus alalonga [=Thunnus (Thunnus) alalunga (Bonnaterre)]

Localities :  1-3. Mediterranean, Atlantic ; 4-7. Japan, Pacific.

Non-scombroid hosts : Noﬁe. Heegaard (1955) has reported on six young specimens (size
about 6 mm.) taken at surface by * ATLANTIDE ’ off Tropical West Africa (20° 04* N, 22° 33’ W).

Location : Gills of host species.

" References : Gerstaecker (1853) ; ? Kollar (1835) ; Kroyer (1863) ; Heller (1865) ; Bassett-
Smith (1896) ; Scott and Scott (1913) ; Heegaard (1955) ; Shiino (1954, 1957).

Remarks : There appears to be slight differences in the figures of the female of E. brachyp-
ters given by Heller (1865) and Scott and Scott (1913), which can be seen from said figures re-
produced here (Figure 21). Shiino (1959b) considers E. brachyptera of Yamaguti (1936) from
Japan a synonym of Wilson’s (1921) E. hemiptera.

Elytrophora hemiptera Wilson, 1921
(Syn. Elytrophora brachyptera Yamaguti, 1936 nec Gerstaecker, 1853).

Scombroid hosts : 1. Thunnus thynnus (=Thynnus orientalis) [=Thunnus (Thunnus) thyn-
nus orientalis (Temminck and Schlegel))

2. Neothunnus albacora [=Thunnus (Neothunnus) albacares macrop-
terus (Temminck and Schlegel)]

Localities : 1. Owase, Mie Prefecture and Hamajima, Japan, Pacific; 2. Owase, Mie Pre-
fecture, Japan.

Non-scombroid host :  Isurus glaucus (Owase, Mie Prefecture, Japan).

Location :  Gill cavity.,

References :  Wilson (1921) ; Yamaguti (1936) ; Shiino (1958, -1959b).

Elytrophora indica Shiino, 1958
Scombroid host :  Makaira mitsukurii [= Makaira audax (Philippi)].
Locality :  Bay of Bengal (12¢ 50’ N, 81° 19’ E).
Non-scombroid hosts :  None.

Location : Gills.
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Genus Euryphorus Nordmann, 1832

Wilson (1932) distinguishes Euryphorus from Elytrophora as follows :

* Abdomen twice as long as genital segiment, its basal segment 10 times as long as terminal
segment ; genital segment wider than carapace ; gill cavity of fishes ;

(Female only).........covviiiiinineinrneinneinnneneen. Euryphorus Milne Edwards’

* Abdomen much shorter than genital segment, its two segments about the same length ;
genital segment less than half as wide as carapace ; outside of fishes ;

(male and female)........ooviiii i Elytrophora Gerstaecker’

Euryphorus nympha Steenstrup and Lutken, 1861
(Figure 22: 1-3)

(Syn. Euryphorus coryphaenae Kroyer, 1863 ; Euryphorus nordmanni Kirtisinghe, 1937 ; For
detailed synonymy see Shiino, 1954). ,

Scombroid host : 1. Thunnus alalunga [= Thunnus (Thunnus) alalunga (Bonnaterre)].

2. Nelothunnus albacora [=Thunnus (Thunnus) albacares macropterus
(Temminck and Schlegel)]. -

FIiG. 22. Euryphorus nympha Steenstrup and Lutken. Young male, (1) dorsal view ; (2)
' first leg ; (3) part of genital segment (after Shiino)..

Locatity : 1. Indian Ocean (6° 52 S, 74° 49’ E.) ; 2. Pacific.

Non-Scombroid hosts : Coryphaena hippurus (Pacific ; Indian Ocean ; and Atlantic) ; Lam-
yugus punctatus (See Shiino, 1959a) ; Rachycentron canadus and Coryphaena hippurus (Causey,.
{953, a, b).
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Location :  Gill cavity.

References :  Steenstrup and Lutken (1861) ; Kirtisinghe (1937); Kroyer (1863) ; Shiino
(1954, 1958, 1959a, b) ; Causey (1953, a, b).

Remarks : Figure 22 after Shiino (1959a) will give details about the male of E. nympha.

For further discussion see ¢ Addendum °.

Genus Gloiopotes Steenstrup and Lutken, 1861

Carapace as in Caligidae ; lunules absent ; a pair of dorsal plates on genital segment which
slightly overlap genital segment and basal segments of fourth legs ; genital segment in female
produced at each posterior corner into a curved process bearing a serrated styliform appendage
on its outer margin ; in males curved posterior process of genital segment absent, but styliform
process attached to posterior corners of genital segment ; two-segmented abdomen slender ;
caudal laminae filiform ; first and fourth legs uniramous, second and third biramous, rami three-
segmented ; terminal claws of first legs tripartite ; furca compound, its branches bifid.

Gloiopotes costatus Wilson, 1919

Scombroid host : 1. * Swordfish’ [=Makaira sp.]
2. Istiophorus greyi [=Istiophorus gladius (Broussonnet)]
3. Makaira sp.

Localities : 1. Catalina Island off California (Pacific) ; 2. Guaymas, Sonora and Mazat-
lan, Sinaloa. Mexico (Pacific) ; 3. Acapulco, Guerrero, Mexico (Pacific).

Non-scombroid hosts : None.
Location : On outer surface of bady.
References :  Wilson (1919) ; Causey (1960).

Remarks :  As Causey (1960) suggests, Wilson’s use of quotation for ¢ swordfish * indicates
some doubts as to the host. Along the Mexican Pacific coast the species is said to be quite com-
mon on marlins and sailfish and the ‘ blue bodies and red egg strings are quite conspicuous.’
Further, Causey found a specimen from the sailfish (at Mazatlan) with a barnacle Conchoderma
sp. upon it.

Gloiopotes ornatus Wilson
(Figure 23 : 1-6)

Description :  Female.—Carapace distinctly longer than wide, half total length ; posterior
median lobe broad, very slightly emarginate, carrying ten symmetrically arranged spines on
lateral and posterior margins on each side; fourth segment short, wide, length about 3.5 in
width ; latter as broad as genital segment behind and 2/3rd as broad as carapace ; dorsal plates
broadly lobular, smooth ; genital segment much broader than long, anteriorly constricted into
neck ; styliform appendage from posterior process of genital segment carrying a number of
spines along inner margin ; genital segment having on its dorsum and lateral margins several
spines more or less symmetrically disposed ; two-scgmented abdomen cylindrical, basal segment
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squarish, terminal segment longer than broad with slight constriction just behind its mid-length ;
both segments with spines along dorsum, in addition terminal segment with spines along lateral
margins also ; anal laminae two-thirds second abdominal segment, proximal one-third length
much wider than distal two-thirds ; antennule with terminal joint longer than basal ; antenna with
broad basal segment and stout terminal claw which carries an accessory spine at its mid-length ;
furca as for genus ; first pair of legs with two inner claws on terminal joint being trifurcate ; outer-
most claw long and pointed ; rami of third pair of legs close together, outer ramus armed with
bifurcate claws ; fourth legs large, basal segment stout, broad and exceeding length of three distal
segments ; first two distal segments carry one spine, while terminal segment has three ; all three
segments carry a fringe of small spines along outer margin ; fifth legs wanling.

F16. 23. Gloiopotes ornatus Wilson. Female. (1) dorsal view; (2) antenna; (3) furca; (4) first leg;
(5) trifurcate spine of terminal segment of first leg. Male, (6) dorsal view. (1-5, after Wilson; . 6, after Shiino).

Male.—Carapace as in female ; dorsal plates of fourth thoracic segment considerably wider
than genital segment ; posterior margin with median sinus, with four spines on either side along
posterior border ; genital segment as wide as long with a pair of spines on either side of mid-
line dorsally ; an irregular row of 8 spines along posterior margin along dorsal surface ;- each
styliform process arising directly from-genital segment, reaching level of hind end of second
abdominal segment, and tipped with three minute spines ; terminal segment of abdomen twice
as long as basal segment ; both segments with parallel lateral sides and few small spines along
dorsum ; anal laminae as long as entire abdomen, laterally flattened, closely adpressed, each
bearing single seta.

Measurements (mm.) : Female (Male).—Total length 10.0-12.0 (8.0); Carapace length X
width 5.4x 4.6 ; length of genital segment including posterior process 3.4 ; length of abdomen 3.2

Scombroid host : 1. ‘ Swordfish’ [=Xiphias gladius Linnaeus].

: 2. Tetrapterus imperator [=Tetrapturus belone Rafinesque : T. imperator
Schneider is now recognised as a synonym of Xiphias gladius,
being based on an illustration of a young of the latter species.
However, in this case the reference is to T. belone]

3. Makaira mitsukurii [=Makaira audax (Philippi)]

| Locality : 1. & 2. Woods Hole, Massachusetts, U.S.A. (N.W. Atlantic) ; 3. Recife, Brazil
(Atlantic : See Shiino 1959b).

Non-scombroid hosts : None.
Location ; On outer surface of body.
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Gloiopotes hygomianus Steenstrup and Lutken, 1861
(Figure 24 : 1-23)

Description :© Female.—Carapace longer than broad, narrowing anteriorly, and half total
length ; dorsal plates of fourth thoracic segment greatly enlarged, narrowed in its insertion to
carapace, plates about half as long as carapace and overlapping half genital segment, both plates
separated by deep cleft, but fused on dorsum of fourth segment; genital segment wider than
half width of carapace, little wider than its own length at mid-line, carrying at hind end a pair
of elongated processes ; latter extending parallel to but for some distance beyond end of abdomen ;
each process bears in front of their blunt end a postero-laterally projecting flattened lobe with
pointeg apex ; sides of genital segment as well as these postero-lateral lobes bear minute spinules
on lateral and posterior margins ; two-segmented abdomen cylindrical, first segment short, half
as long as terminal segment, but slightly wider ; both segments provided with minute spinules
dorsally. Appendages as shown in figure, notable differences from G. ornatus being in the struc-
ture of the furca ; external spines on exopod of second leg with narrow rims on two opposite
borders, that of first joint associated at its base with a transverse row of short spinules; in
addition, anal laminae about half abdominal length, each bearing three unequal terminal spines,
and one solitary spine externally at proximal one-third length ; spinules irregularly present on
anal laminae.

FI1G. 24. Gloiopotes hygomianus Steenstrup and Lutken. Female. (1) dorsal view ; (2) anten-
nule; (3) same distal part of first joint; (4) antenna and maxilla; (5) first and second maxilli-
peds; (6) first leg; (7) apical spines of same; (8) tip of endopodite of same; (9) second leg;
(10) third leg; (11) two rami of same posterior side; (12) second maxilliped ; (13) sternal fork ;
(14) fourth leg ; (15) terminal end of same; (16) postero-lateral lobe of genital segment and
abdomen, ventral view ; (17) spinule on the surface of carapace ; ({8) marginal spines of genital
segment ; (19) anal lamina; Male. (20) dorsal view; (21) antenna and maxilla ;~ (22) second
maxilliped ; (23) postero-lateral process of genital segment andabdomen (after Shiino).

Male.—Carapace much narrower than in female, two-thirds as wide as long ; dorsal'plates
of fourth thoracic segment far smaller than and different in shape from that of female ; four-
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fifths as wide as carapace in their combined width, foliaceous, and acuminate postero-laterally
and overlapping succeeding segment only in antero-lateral angles, and separated from each
other by a broad quadrate median sinus ; genital segment about one-third as long as carapace,
as long as wide, carrying from postero-lateral angles two styliform processes ; latter extending
beyond first abdominal segment, and tipped by three short spinules; genital segment and its
processes without marginal spinules ; basal segment of abdomen one-third as long as second ;
anal laminae about equal to length of abdomen ; antennule better developed than in female ;
antennae more geniculate ; maxillule bears a short inner spiniform accessory process; such
branching absent in maxilla ; base of second maxilliped slender than in female and armed with
short conical processes on inner border ; claw elongate tapering distally to terminate into a thin
circular, but well chitinized apex which carries a short conical process on upper surface near base
in addition to ordinary accessory spine. g

Measurements (mm.) : Female (Male.).—Total length 13.66 (8.27) ; length of carapace x
width 6.61x5.45 (4.73x3.20) ; fourth thoracic segment on mid dorsal line 0.98 (0.53) ; same in-
cluding dorsal plate 3.57x4.55 (1.47 xX2.46) ; genital segment on mid dorsal line 2.50; same
including posterior processes 5.89x4.01 (1.77x 1.67) ; posterior process 3.39 (1.07) ; abdomen
2.84 (1.20) ; anal lamina 1,60 (1.20).

Scombroid host :  Acanthocybium solandri (Cuvier and Valenciennes)
Locality :  Cocos Island, E. Pacific.

-Non-scombroid hosts :  ?

Location : External surface of body.

Remarks : Shiino’s: (1960) redescription represents the first record of this species from
the Pacific. Stebbing (1900) was the first to describe the male of this species (See Wilson, 1905,
p. 702).

.

Gloiopotes longicaudatus (Marukawa, 1925)
(Figures 25 : 1-14, and 26 : 1-2)

(Syn. Caligus longicaudatus Marukawa, 1925 ; Gloiopotes sp. Yamaguti, 1936 ; Gloiopotes
zeugopteri Rao, 1951)

Material examined : Several specimens, both males and females collected from the sailfish
Istiophorus gladius and the blue marlin Makaira nigricans at Tuticorin, Gulf of Mannar, during
July 1960, and June-October 1961.

Our material agrees with the description of Gloiopotes zeugopteri Rao which species has
been synonymised with G. longicaudatus by Shiino (1954).

Description : Fémale.—Carapace as long as wide, less than half total length; shape of
carapace more or less circular ; dorsal plates on fourth segment kidney-shaped overlapping
genital segment scarcely on anterior part ; genital segment mid-dorsally twice as wide as long,
but length with posterior process (excluding lateral process) equals width ; postero-lateral pro-
cesses of genital segment long, conical, extending to level of hind margin of abdomen ; first
abdominal segment about half as long as second; anal laminae slightly shorter than second
abdominal segment ; spinular arrangement on posterior part of body as shown in figure 26 :
1-2. Appendages as shown in figure 25 for G. zeugopteri. Egg strings about one-third total
length.
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Male.—Carapace as in female ; dorsal plates of fourth thoracic segment lobular, hardly
overlapping genital segment ; genital segment as in male of G. ornatus, but posterior styliform
processes reach to level of middle of second abdominal segment ; antennae with an accessory

claw on outer margin.

. FiG, 25, Gloiopotes zeugopteri Rao (= G. longicaudatus (Marukawa)). Female. (1) dorsal
view ; (2) antennule; (3) antenna; (4) antenna (Male); (5) maxillule; (6) maxilla;
(7) sternal furca; (8) first maxilliped; (9) fourth leg; (10) second maxilliped; (11)
second leg ; (12) third leg; (13) firstleg; Male. (14) dorsal view (after Rao).

Scombroid host : Makaira mazara [= Makaira nigricans (Lacepede)].
Makaira marlina [>=Makaira indica (Cuvier)].
Makaira mitsukurii [=Makaira audax (Philippi)].

I.

2.

3.

4. Makaira nigricans (Lacepede).

5. Istiophorus gladius (Broussonnet).
6.

Xiphias zeugopteri [=? Makaira sp.].
Localities : 1. Indian Ocean (2°11’ S, 82° 58’ E.); 2. Indian Ocean (7° 10’S, 75° 20’E.) ;
3. Indian Ocean ; 4 and 5. Tuticorin, Gulf of Mannar, India ; 6. Lawson’s Bay, Waltair, Andhra
Coast, India (Bay of Bengal). )
Non-scombroid host :  Galeus glaucus (Loc. ?)
Locations :  On surface of body ; also inside gill cover.

Remarks :  As mentioned in the introduction to this paper, the host record for item six in
the scombroid host list given above appears to be wrong. We are unable to find any reference
to a ‘ swordfish * by the name of Xiphias zeugopteri in ichthyological literature and feel that Rao
could have obtained his material from a species of marlin (Makaira sp.)
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There appears to be considerable similarities between G. longicaudatus as described here and
Gloiopotes watsoni Kirtisinghe (1933). Rao (1951) separated G. zeugopteri (= G. longicaudatus)
from G.watsoni, principally on the following four characters :

1. The shape of the dorsal plates which are longer than broad,

2. the posterior claws of the first legs being trifurcate,

3. the outer ramus of the third leg being armed with bifid claw, and
- 4, the anal laminae not bearing any plumose setae.

FiG. 26. Gloiopotes longicaudatus (Marukawa), Female. (1) and (2) fourth thoracic
segment, genital segment, abdomen, and anal laminae, showing nature and disposition
of spines (material from Gulf of Mannar).

The significance of the first and last characters in specific distinction is dubious. The second
and third characters are as for the genus, but G.watsoni is said to differ as follows :

Posterior claws of the first legs are bifurcate ; outer ramus of third leg armed with a three-
pronged claw, :

£
We have not examined specimens nor the original description of G. watsoni, However, an

accommodation of a species with the last mentioned two characters will involve a redefinition of
the genus.

For further remarks see ¢ Addendum ’.

Gloiopotes watsoni Kirtisinghe, 1933

Scombroid host : * Sailfish ’ [=Istiophorus gladius (Broussonnet)].
Locality :  Off Ceylon,
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Non-scombroid hosts : None.
Location : External surface of body.
Remarks : See under G. longicaudatus (Marukawa) and also ¢ Addendum ’,

Family : CECROPIDAE
Genus Cecrops Leach, 1816

Female.—Carapace oval, robust, distinctly notched in front and deeply excavated posteriorly ;
frontal plates fused with carapace ; third thoracic segment with small fused dorsal plates ; fourth
thoracic segment with larger fused plates ; genital segment with fused dorsal plates larger than
carapace ; abdomen with expanded ventral plates, but small ; caudal laminae short ; abdomen
and caudal rami concealed by overlapping plates of genital segment; antennule small, two
jointed ; antenna moderately stout, terminating in a strong hook ; other cephalic appendages as
in Caligidae ; all four pairs of thoracic legs biramous ; rami of first three pairs two-jointed and
those of fourth pair with a single joint.

Male.—Smaller, similar.to female except dorsal plate of genital segment relatively smaller,
exposing part of abdomen ; and fourth pair of legs not much enlarged.

Cecrops latreilli Leach, 1816
(Figure 27 : 1-2)

Description :  Female.—As given for genus. Ovisacs numerous, irregularly coiled, con-
cealed, eggs uniserially arranged.

Male.—As given for genus. Dorsal plates and margins of carapace smooth as in female.

| 2

Fic. 27. Cecrops latreilli Leach. (1) dorsal view of female; (2) dorsal
view of male (after Scott and Scott).

Scombroid host :  Thynnus [=Thunnus (Thunnus) sp.].
Locality :  Atlantic,

Non-scombroid hosts :  Mola mola (Atlantic, Mediterrancan and Pacific) ; Scophthalmus
maximus, S. rhombus (See Brian, 1912) ; Diodon, Pleuronectes (See Barnard 1955).

Location : On surface of body.

References : Leach (1816) ; Baird (1850) ; Hoeven (1857) ; Scott, A. (1892) ; Bassett-Smith
(1899) ; Scott, T. (1900) ; Wilson (1907, 1932); Elwes (1909); Verrill and Smith (1873) ; Rathbun
R. (1884) ; Rafchbun, M. J. (1905); Sumner et al. (1913); Stebbing (1910); Brian (1912); Thomp-
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son (1899) ; Shishido (1898) ; Yamaguti (1936) ; Scott-and Scott (1913) ; Barnard (1955) ; Ronald
(1959) ; and Shiino (1959b). -

Remarks : This species is fairly large in size, the female attaining about 25 mm, and the
male 16 mm., and is reported to breed from May to October. The record from the scombroid
host is by Heegaard (1943) who found a specimen on Thynnus, but suggests that the said host
flecord may be due to a mistake in labelling or accidental transference from the parasite’s normal

ost.

Family : ANTHOSOMIDAE

Genus Lernanthropus Blainville, 1822

Female.—Head and first thoracic segment fused into carapace, with lateral margins curved
down ventrally ; second to fourth segments fused, covered .by a single dorsal plate, prolonged
backwards over genital segment and abdomen ; latter one or two-segmented ; antennule filiform,
joints more or less fused ; antenna and maxilliped prehensile, uncinate ; first and second pairs of
legs rudimentary, biramous ; rami of third and fourth pairs of legs modified ; each leg of third
pair formed of fused inner and outer ramus, folded along middle and fleshy ; rami of fourth legs
elongated, extending backwards, fleshy ; ovisacs elongate, filiform, eggs uniseriate.

Male.—Carapace with flat margin ; second to fourth segments fused with genital segment ;
no dorsal plates ; abdomen single segmented, visible dorsally ; first, second and third legs as in
female ; rami of fourth legs fused, elongate, projecting backwards.

Lernanthropus hiatus Peérse, 1951
(Figure 28 : 1-3)
Description :  Female.—Unknown,

Male.—Minute (1.7 mm.); cephalothorax half as long as rest of body ; anal laminae not
reaching as far back as endopod of fourth leg and armed above with small setae near their bases
and tipped with: three small setae’; antennule six-segmented ; antenna stout, terminal hook bear-
ing two small spines ; preceding segment with one short spine ; mouth-tube slender, triangular;
maxillule with two stout terminal setae, one of which is three times length of other, maxillule
separated from antenna by wide space (0.25 mm.) ; maxilla about two-thirds as long as maxilli-
ped ; hooks of both smooth ; first leg with basipod with several acute spines, one-segmented
exopod bearing five terminal spines and endopod bearing long terminal setae ; second leg with
endopod terminating in sucker armed with large and small spines ; endopod with one terminal
seta ; no segmentation evident in posterior half of body; third leg with endopod less than one-
third length of exopod ; endopod of fourth leg less than half that of exopod.

Scombroid host :  Germo alalunga [=Thunnus (Thunnus) alalunga (Bonnaterre)].

Locality : Bimini, Bahamas, Atlantic.

' Non-scombroid hosts :  None.
Location : Gills,

Remarks : The wide gap between antenna and maxiilule, the arrangement of spines of
antenna, and the arrangement of setae on anal laminae are said to aid in distinguishing this male
from the descriptions of known males of other species of the genus. See also ¢ Addendum’
‘for a recent addition to this genus,
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Family : DICHELESTHIIDAE
Genus Hatschekia Poche, 1902

Female—Head distinct, first three thoracic segments free or fused with each other ; rest
of thorax fused with genital segment into an elongated trunk; abdomen when present short and

Fic. 28. Lernanthropus hiatus Pearse. Male,
(1) ventral view; (2) first and second legs; (3) caudal laminae (after Pearse).

one-segmented ; anal laminae minute ; antennule filiform, three to six-segmented ; antennae with
stout apical claws ; maxillipeds slender and uncinate ; two pairs of biramous swimming legs and
sometimes rudiments of third and even fourth ; fifth legs wanting ; egg strings short ; eggs large.

Male.—Head as in female ; thorax fused with genital segment into spindle-shaped trunk
often with indications of segmentation ; more or less distinct, one-segmented abdomen present ;
anal laminae large, armed with spines ; other appendages as in female, '

Hatschekia mulli (van Beneden, 1851)
(Figure 34 : 1-12)
(Syn. Clavella mulli van Beneden, 1851).

Description :  Female.—Body elongate, cylindrical, head small, wider than long; rest of
body indistinctly segmented ; a small rounded projection on antero-dorsal aspect of body behind
head ; width of body (genital segment) about one-fourth total length ; posterior end of genital
segment trilobed, lateral lobes small and distinct ; middle one broad, but not prominent ; an-
tennule short, three-segmented ; third and fourth legs absent ; other appendages as figured.

Male.—Unknown.

Scombroid host :  Scomberomorus cavella (Cuvier).



PARASITES OF SCOMBROID FISHES. PART II. PARASITIC COPEPODA 925

Locality :  Grand Isle, Louisiana, U.S.A. (Atlantic).
Non-scombroid host :  Mullus barbatus (Plymouth, Cornwall—British Seas).
" Location : Gills. '

References : van Beneden (1851) ; Bassett-Smith (1896) ; Norman and Scott (1906) ; Scott
and Scott (1913) ; Causey (1953a).

Remarks : Causey (1953a) recorded this species from the above scombroid host and thus
while extending its distribution to the American waters, remarks that ‘I feel somewhat uncer-
tain about this determination.’

Family : PSEUDOCYCNIDAE
Genus Pseundocycnus Heller, 1865
(Syn. Cybicola Bassett-Smith, 1898).

Female.—Head fused with first thoracic segment ; second and third segments free ; fourth
and fifth segments fused with genital segment into a cylindrical body several times longer than
wide and of uniform diameter throughout its length ; abdomen one-segmented, narrower than
genital segment ; caudal laminae of varying length and width ; egg strings filiform, longer than
broad, eggs minute ; numerous and strongly flattened ; antennule of several segments, with a tuft
of setae at tip ; antenna stout, prehensile, armed with a strong. claw, mouth tube short ; maxillae
uncinate and setiferous ; maxillipeds large with toothed terminal claw ; first thoracic legs reduced,
uniramous, one-segmented, unarmed and may’ in some cases be absent ; second legs biramous,
rami one-segmented and setiferous ; third and fourth legs uniramous with terminal setae ; fifth
legs obsolete.

Male.—Head fused with thoracic segment which is narrowed into a short neck connecting
second segment ; second thoracic segment free or only partly free ; second, third and fourth seg-
ments of about same width ; fifth and genital segment fused forming trunk and of same width as
preceding segments ; abdomen one-segmented, abruptly narrowed ; anal laminae foliate, armed
with spines ; antennae and mouth parts as in female ; first, third and fourth legs uniramous and
one-segmented ; fourth pair cylindrical, extending laterally ; second legs biramous, rami one-seg-
mented.

Remarks : For discussion also refer < Addendum’,

Pseudocycnus appendiculatus Heller, 1865
(Figure 29 : 1-5)
(Syn. Pseudocycnus thynnus Brandes, 1955).

Material examined : ‘Two specimens, females (one damaged) were obtained by us from the
gills of the northern bluefin tuna, Kishinoella tonggol (Bleeker) caught at Mangalore, on the west
coast of India. '

Recent records of this species, mainly from scombroid fishes from various parts of the world
indicate its very wide distribution in the Indo-Pacific, Atlantic and Mediterranean. The present
record would appear to represent the first record of this species from the Indian coast from a
new host species.

Description : Female.—Carapace ovate, slightly broader than trunk ; posterior margins
prolonged into wide rounded lobes above level of maxillipeds ; first segment seen dorsally as
narrow neck between lobes of carapace, less than one-fourth width of latter, and ventrally carry-
iing first legs ; second, third and fourth segments globular, increasing gradually in size, fourth
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being slightly the larger ; only slight constrictions between segments ; along antero-dorsal border

of each of these three segments, on either side, a latero-dorsal lamina in the form of a thick

margin (rudimentary dorsal plates as given by Wilson, 1932) present, the ones on fourth segment

digitiform ; fourth and fifth segments fused with genital segment ; abdomen half as wide as trunk,
single-segmented carrying anus on dorsal side ; caudal laminae lanceolate, acutely pointed, diver-

gent and about one-third total length ; antennule four-segmented, one spine-like seta on outer

terminal end of second segment from base ; terminal segment longer than penultimate and carry-

ing two-or three stumpy setaec; antenna of a stout basal segment and a strong terminal

claw bearing dentate projections on inner surface ; mandibles styliform apparently toothless ;

maxillules filiform, three-segmented, segments bent upon themselves; terminal segment bifur-

cate ; maxillae three-segmented ; basal segment enlarged, middle segment slender, with anterior

margins crenulate and provided with a row of stout spines; terminal segment short, curved,

claw-like ; maxillipeds stout, powerful, prehensile organ, two-segmented ; terminal segment with

undulating margin giving dentate appearance, with a sharp spine on inner margin being capable

of flexion against basal joint ; latter with a toothed projection on inner margin at about midlength ;

first legs reduced into small flattened plates without setae and situated immediately inside basal

joints of maxillipeds ; second and third legs as for genus ; fourth legs minute, four-jointed, each
leg projects from lateral margin immediately behind dorsal laminae of fourth segment; egg

strings slender, cylindrical and greatly elongate being much longer than total length.

HEAD

TRUNK

e

~ FiG. 29. Pseudocycnus appendiculatus Heller. 1-5. Female, (1) ventral view; (2) and

(3) ventral view of cephalothorax showing appendages; (4) dorsal view; (5) posterior end

* of body enlarged, showing anal laminae; Pseudocycnus armatus Bassett-Smith. 6-8. Female.

(6) ventral view ; (7) ventral view, anterior part of cephalothorax showing appendages (only

right antenna shown); (8) posterior end of body showing abdomen and anal laminae (Figures

1-2 after Leigh-Sharpe; figures 3-4 after Heller; figures 5-8 from actual material examined.
Figures 5 and 8 are drawn to same scale).

Male.—Carapace ovate, nearly as wide as long, with a small rostrum ; behind head and
more or less fused with it the first segment forms a narrow short neck ; second segment wider
and at least four times as long as first; third segment wider than second, but shorter ; fourth
segment still wider and longer ; fourth legs extending as cylinders from lateral margin ; fifth
and genital segments fused, as wide as fourth segment, with a small spine at centre of each lateral
margin ; abdomen one segmented, longer than wide, enlarged posteriorly ; caudal laminae
longer than abdomen, divergent, bluntly rounded, each with an apical fringe of minute spines ;
appendages similar to those of female. Total length 3.5 mm.
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Pseudocycnus armatus (Bassett-Smith, 1898) \
(Figure 29:6-8; and 15: 1-11)

(Syn. Helleria armata Bassett-Smith, 1898 - genus Helleria Bassett-Smith is preoccupied and
hence changed to Cybicola by Bassett-Smith, 1898).

Material examined : Our collection contains several female specimens obtained from the
seerfish, Scomberomorus commerson (Lacépéde) from the Andaman Sea.

Description : Female.—Head rounded, shallow central sulcus between antennules; first
three thoracic segments fairly distinct, devoid of carapace ; laterally thoracic segments produced
intovlobes, which in second and third segments are blunt and digitiform, a very conspicuous
feature of this species ; fourth, fifth and genital segments fused into trunk ; abdomen short, less
than width of trunk and indistinctly separated from latter ; anal laminae foliate, of each side
fused in basal one third and confluent with abdomen ; length much greater than width of trunk
and about 3.5 in total length ; egg strings greatly elongate, about as long as total length, -eggs
minute, numerous and greatly flattened ; antennule six jointed ; antenna three jointed, strongly
hooked at end ; second maxillipeds very large, basal joint robust ; thoracic appendages as for
- genus. 4

Measurements (mm.) : For one egg-bearing female in the collection: Total ‘length exclud-
ing anal laminae 6.8 ; length of anal laminae 1.0 ; length of head 1.1 ; second thoracic segment
0.5 ; third thoracic segment 0.32 ; length of egg string 7.0.

Male.—Elongate, head rounded, fused with first thoracic segment to form cephalothorax,
latter narrowed posteriorly ; antennule six jointed, directed laterally ; antenna projecting an-
teriorly ; maxillae visible outside lateral margins of cephalothorax ; maxillipeds as large lateral
lobes below posterior region of cephalothorax and second thoracic segment ; latter incompletely
fused with first and third segments ; and about two-thirds as wide as head ; third segment fused
with fourth and subsequent segments to form elongate cylindrical trunk ; abdomen one segmen-
ted, narrower than genital segment ; anal laminae foliate, slightly longer than abdomen ; anten-
nule seven segmented, terminal segment setose ; antenna three segmented forming strong pre-
hensile organ ; terminal claw strongly curved and sharply pointed with a small spine on its inner
.margin ; mouth tube pear-shaped ; maxillule two segmented ; basal segment long, terminal
segment much shorter, bifid at tip ; maxilla two segmented ; basal segment cylindrical, terminal
longer and ending in a claw, concavity of which is covered with numerous minute setae ; maxil-
liped large, two segmented ; second segment ending in a strong curved claw, which carries a
minute spine at its inner border ; appendage of first thoracic segment modified to form a pair
of elongate styles arising from flattened bases ; second legs biramous, with a basal segment and
one segmented rami ; former with a large seta on its outer margin ; rami of about equal size ;
. endopodite tipped with a long jointed seta and two smaller setae, exopodite with three setae,
outermost of which is largest ; third legs uniramous, one segmented, tipped with two or three
setae ; fourth legs represented by a seta arising from a short stumpy base on lateral margin of
segment. : ’

Measurements (mm.) : Male.—Total length 2.6 ; cephalothorax 0.6; thorax and trunk
1.6 ; abdomen and anal laminae 0.4 (after Kirtisinghe).

Scombroid hosts : 1. Cybium guttatum [=Scomberomorus guttatus guttatus (Bloch and
Schneider)]
2. Cybium commersoni [=:Scomberomorus commerson (Lacépede)]
3. ~ Scomberomorus commerson (Lacépéde)

Localities : 1-3. Bombay coast, India ; Ceylon coast; Andaman Islands, Andaman Sea
"(Bay of Bengal) respectively. ~
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Non-scombroid hosts ;. None.
Location : GlllS :

References : Bassett-Smith’ (189"'
reference may be made to the secﬁan

937)._ For additional recent records

. Pseudoc us buccutas Wilson, 19227

Description : Female. —-Carapaoe ‘considerably wid ,"orly and narrow - poss
teriorly where it is divided into two lobes narrow median- s second segment not as
wide as head ; narrowed anteriorly widest: osterior margin ; thu'd segment wider vand

shorter than seeond subsequent segments fu
egg strmgs relatively broader, being one thi

: ong as it ; abdomen half
W

tipped wnth single seta;
an accessory spine-on its
w long and slender ; first
rami ; third leg a short

dth. of trunk ; one segmented candal laminae short and conical,
antennule 1nd1stmctly three segmented.; terminal claw of antenna wit
margin near centre ; and maxtlhpad greatly enlarged, terminal
mere knobs ; each second lega bﬁobed lamina appearing as tw
ide lamma fourth leg obsolete Total length 40-5.0 mm. =

- Male ~—Unknown.

Scombro;d hosts : 1 ) (Cuvxer)
RS 2. Scamberomorus maculatus (Mxtchﬂl)
3. .Scomberaomorus regalis (Bloch)
‘4. Scomberomorus maculatus (Mltchlll)
5. Scomberamorus sierra {-—- Scamberomom maculatus (Mltchell)]

i xLocaIities 1 & 2. Woods Hale and Marthas ’Vineyard U'Sf N.W. Atlantxc) and Texaarff"
.Coast, U.S.A.; 1. also from Veracruz, Guilf of Mexico; 3 & 4. Veracruz and Anton- Iizardo -
_near Veracruz, 'Gulf of Mexico respeetwely Cholla Bay near } Penasco, Sonora, Mexxco. :

Non-scombroid hosts Paralabrax maculatofascmtus (Cha
Sonora, Mexico). ; . ;

, near Puerto ‘Pen,asco, ;

cations : Gius and demtb ’ :
f;mnces Wﬂson (1922, 1932); Causey (1960)

" Remarks leson (1922) mentw Qd that P buccatus the antgmmle is.six segmented an
‘m‘mr subsequently corrected by him in 1932 to. read *.. . first antenna indistinctly 3-segmented.,’
‘Causey (1960) remarks that the Paciﬁ@é,‘ it this~-‘sp¢c1es m&y bq &ﬁghtly smaller than the Gulf
of Mexico representatlves s

Pseu&ocycnus elmgatus (Pearse, 1951)
(Fxgure 30: 1-5)
(Syn.- Cybwola elangata Pearse, 1951)‘;‘;4

nore than 9 times as Iong as wide ; segmentation -
‘median sinus in front, rounded behind;

ng anal Iammae) thorax with lateral
lings that indicate thxrd genital segment
nae shorter than abdomen, tips bearing

ﬂexeriptwn ‘Female.—Body elon@ate,
i head slightly wider than b !
‘hea shghtly more than 7 times in tos
constrictions that separate first two 'nggmen
and abdomen not distinctly. dcmmated
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one long and two short setae ; antennule seven segmented, a seta on basal segment and at least
three on tip ; antenna small, three segmented, terminal hook with a spine on inner margin ;
mouth tube slender and conical ; maxillule with a small terminal hook and two strong setae ;
maxilla small, slender with curved terminal hook ; maxillipeds enormous, covering most of ventral
side of head, with lamellate outer margin on penultimate segment except where terminal hook

T g, 30, Pseudocygnus elongatus Pearse,. Female. (1) ventral view; (2).first legs:
(3) second Ie‘gs-r-(é)llyrd legs; (5) fourthlegs (after Pearse),

meets it where it is smooth, but further proximal it is setose ; a stout short ‘spine at medial base
of terminal hook which is sharply curved ; first leg surrounded by, and first three legs associated
with, lateral, finely papillose areas ; first leg biramous, with a spine at base and a- spine at either
. side of distal margin of basal segment ; exopod one segmented, ‘with_four minute spines at tip;
endopod uniramous with a seta at tip ; papillose area with a seta at posterior margin of disc that
surrounds appendage ; another elliptical papillose area on lateral margin near first teg ; second
leg uniramous, flat, rounded at tip, with a row of striations on lateral surface ; papillose area--
lateral to it, oval and larger than that of first leg ; third leg very small, single segment with a small
curved terminal hook ; fourth leg represented by a seta that arises from a papilla. Total length

5.3 mm. ; head 0.7 mm, ’
Male.—Unknown.
Scombrloid host : Scomberomorus maculatus (Mitchill)
Locality : Bimini, Bahamas, Atlantic.

Non-scombraid hosts : None.

Location': Gills.
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s Pearse, 1952

PARASITES OF SCOMBROID

Scombroid host ; Scomberomo_ru:s spp.
Locality :  Texas Coast, U.S.A. (Atlantic
. Non-scombroid host :  Cynoscyon n‘ébﬁlq
Location :  Gills, R

¢xas Coast, US - i

‘Famiﬁlﬂyf ' EIDAE
- Genus Len ,;«,LéSueur, 1824

. Fema!e ——Head and thorax fused farmer furmshed with 2 to 10 slender cylindrical horns
which are simple or branched ; therax just behind head enlarged and furnished with four pairs
;of leg ¢lose together ; behind legs thorax filiform and chxtmous, twisted, and usyally flexed for
length of body or more from when nlarges into straxght cylindrical trunk eventually
1g into an abdomen ; caudal nite ‘or lacking ; egg strings filiform and very
antennules present ; antennae m dxt‘;lss without teeth only one pair of maxilla ;
i peds absent ﬁrst two palrs C biramous, thn'd and fourth vpau-s umramous fifth pair

k longimtris Wﬁson, 191?

Descnptzon ;. Female, —-Head at nght angies o neck, thhout hams, but with 3 knobs, one
posmior -and two lateral’; neck much longettbaﬁ‘ttunk and . g narrower backwards.;
trunk cylindrical, portion repmsentmg genital segment one fourth as long as neck, and four
timies as long as wide ; portion representing i en filiform, half as long as neck, about thirty
times as long as wide ; legs as for genus, rami two segmented ; and ed w1th plumose ‘setae.
Total length '40-50 mm. length of ngs 10-15 mm.

Scombrozd host Scomberom, ms maculatus (Mxtclull)
Localrty Woods Hole, s ts, U S.A. (Atlantlc)

xNon-scombrozd hosts : Paiinaﬂf kth perczybrmzs, Pamatoni’ aaltatrzx, Caranx * hippos,
Caranx chrysos' (Woods Holc. Ma wsetts; U.S.A. N.W. Atls t¢) ; Coryphaena Fhippurus
(Atlannc' S.E. of Nantucket, U.S. ogonias chromis (Norfo Vlrglma, U.S.A) ;- Mugil
cephalus (Beaufort, North Carelina, ) s Seriola dorsalis: (] lan, Sinaloa, Gulf of
Mexico) ; Caranx hippos and - yeeniron canadus. (Texas . Coast, U.S.A.—Causey 1953); -
(;'amnx gh:y.ias, Coryphaena hippurw g ,yczs ﬂartdanus (G i sle, Louxsxana, USA~—

rks Wllson (1932) xematks tha j,
;,host and is surrounded: w1th 8

combraid host : Seerf‘i‘slf'i Cyb . ".—.-.»Seamberomoms sp.] '
Ceylon coast, ~ -
hosts : None., =

"c;es.of body of hosf.
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Lernaeenicus sp. Rao, 1951

- - Scombroid host :  Scomber scomber [=? Rastralliger kanagurta (Cuvier)]
Locality : Lawson’s Bay, Waltair, Andhra coast, India (Bay of Bengal).
Non-scombroid hosts : None.

Location : On body.

Remarks : Host record is wrong as the true Scomber scomber (=Scomber scombrus) is thus
far known from the Atlantic and Mediterranean. It is quite likely that the specimen was observed-
on the Indian mackerel Rastrelliger kanagurta by Rao (1951). No description of the parasite
is given, ,

Family : PENNELLIDAE
_ Genus Pemnella Oken, 1816
(Syn. Baculus Lubbock, 1860 ; Hessella Brady, 1883—both representing young female).

Female (adult).—Head morg or less globular, fused with first segment, with two or three
"horns or processes for attachment ; anteriorly head truncate, trunk elongate, straight, trans-
versely ridged ; abdomen short, annulated carrying plumose appendages laterally ; a pair of minute
caudal laminae carrying long setae ; egg strings filiform, several times length of body ; anten-
nule with few segments ; antenna chelate ; mouth parts obsolete ; first and second pairs of legs
biramous, situated close together ; third and fourth pairs uniramous, all rami two jointed, setose.

Copepodid male.—Head fused with first segment ; second third and fourth segménts free and
diminishing in width'; fifth and genital segments fused ; abdomen one segmented, caudal rami
wide, setose ; antennule indistinctly jointed ; antenna two jointed with stout chela ; mandibles,
two pairs of maxillae, and a pair of maxillipeds well developed ; legs as in female ; fifth pair
absent, \

Adult females are parasitic on fishes and marine mammals.

Pennella biloba Kirtisinghe, 1933
(Figure 31: 6-8)

Description : Female.—Head twice as broad, marked dorsally by two grooves which
divide it into a median triangular area and two lateral lobes, base of triangular area merging
with neck ; two types of papillae present on heart-shaped ventrally inclined anterior end of head
—Ilarge irregularly arranged papillac seen along border while smaller papillae present on either
side of mouth ; a pair of lateral horns lying at right angles to head ; horns of uniform diameter,
bluntly rounded distally ; neck separated from genital segment by slight constriction ; genital -
segment broader than neck, tapering gently towards its posterior end ; neck and genital segment
of same length ; transverse ridges absent on genital segment and abdomen; appendages ill-
developed ; antennule not traceable ; antenna a pair of short three jointed processes on dorsal
side of head at apex of triangular area ; legs greatly reduced, retaining only their basal joints ;
distance between second and third pairs of legs more than that between first and “second or third
and fourth pairs. Total length 32 mm. ; head 1.0 ; width of head 2.0 ; length of horn 3.0 ; neck
12.0 ; genital segment 12 ; abdomen 7 ; egg strings 16. g

Scombroid host :  Histiophorus brevirostris Playfair [=Makaira indica (Cuvier)].
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Locality ;  South West coast o

: Nan-scombrazd hosts :
Looation : Found attached clo
i _ rdi, 1880°
tScombro:d host : szhias gladius B
Locah’ty Mednterranean pm
Non»scombroid hosts: ;- N¢ N F ‘ ST
Lo Head bxiﬁed' in oyst £ rmed inside intornal organs (Suiimer et al. 1913)5

G. 31, Pennella zeylanica Kirtisinghe
apillae of head ; (3) head and-horns (34”
’,Female {6) entire ;
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Pennella filosa (Linnaeus, 1758)

(Figure 31: 13)

(Syn. Pennatula ﬁiosa Linnaeus, 1758)

Description : Female.—Head wider than long, papillac uniform in size and distribution,
two short stout horns projecting nearly at right angles to head ; often a more or less developed
median third horn between bases of aforesaid two ; neck varying in length ; trunk twice as wide
as neck and transversely ridged ; abdomen about half length of trunk, plumes profusely bran-
ched ; egg strings slender, at least twice length of body.

Scombroid hosts : 1. Xiphias gladius Linnaeus,
' 2. Istiophorus grayei [=Istiophorus gladius (Broussonnet)]
3. Tunny [=Thunnus (Thunnus) sp.]

Localities : 1. Marthas Vineyard, U.S.A. (N.W. Atlantic); 2. Guaymas, Mazatlan,
Acapulco, Mexico (Pacific coast of Mexico—Causey, 1960) ; 3. See Barnard, (1955).

Non-scombroid hosts : Mola mola (Atlantic and Mediterranean).
Location : Found partly buried on sides of body of host.

References : Linnaeus (1758) ; Guerin-Meneville (1829-43)y; Steenstrup and Lutken
(1861) ; Bassett-Smith (1899) ; Scott, T. (1905) ; Norman and Scott (1906); Scott and Scott
(1913) ; Sumner ez al. (1913) ; Stebbing (1905-as P. orthagorisci) ; Brian (1908, 1912) ; Quidor
(1913) ; Wilson (1917, 1932) ; Leigh-Sharpe (1928); Delamare—Deboutteville and Nunes-Ruivo
(1954) ; Barnard (1955) ; Causey (1960). : ‘

Remarlé:s*: Causey (1960) mentions that the species is found often encrusted with the bar-
nacle Chonchoderma. ‘ : ‘

Pennella instructa Wilson, 1917
(Figure 31 :.1-5 and 14)
{Syn. Pennella zeylanica Kirtisinghe, 1932)

Description : Female.—Head longer than wide, squarely truncated anteriorly; short
papillae not covering truncated surface, but arranged in pattern ; lateral margins of head con-
cave ; horns long, soft, bluntly pointed, extending backwards parallel to neck and lying close to
it ; never more than two horns; neck.two times length and half width of trunk and generally
bent and twisted ; trunk transversely ridged ; abdomen haif as long as trunk ; plumes about 24
on each side and each dichotomously branched ; antennule four segmented, heavily armed with
setae ; antenna two segmented ; distance separating legs are in ratio of 1:5:6. Total length 200-
250 mm. : :

Scombroid hosts : 1. Xiphias gladius Linnaeus. _
' 2. . Histiophorus gladius Day [=Istiophorus gladius (Brdu‘ssonnet)]

Locadlities 1. Marthas Vineyard and Nantucket, U.S.A,, N.W. Atlantfc; “2. South
coast of Ceylon, Indian Océan. : : ~ : :
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Non-scombroid hosts : fNﬂﬁe“ :

Kirtisin he mforms us that his P. zeylamca
1932). found at least four specimens of
belly of the sailfish from Ceylon. Wilson
rasite burrows into the flesh of the host until
ma‘l,aor}a; A tou cyst 50 mm. or more¢ in

‘. Locations : In a personal commun'
;xs synonymous with Wilson’ s P. instructa
P, zeylanica (=P. instructa) attached to the
{ ) remarks that in the swordfish X,
head is brought into contact with tﬁ
&meter often forms round the head an ne

ec;es, thus in the North Western - Atlantic

- Remarks ¢ - The disjunct dlstnbutwn )
derable interest > -also ¢ Addendum for

'and in the Indian Ocean near Ceylon !s
'reoent additional records

;mm._ srbsscrmas'Siecnstrup and Litke

Scombrord host.; Xiphzas g]adw innacus

S ’Also kndwn from Cetacea, Balaenopeém
South Afnca and Faroes Islands rc:Spectzvely)

Locatzan Partly embcdd&d on sldcs of body of host

References Steenstrup and utkeh:(l86l) Brlan { 1912)
‘Deboutteville and Nunes-Ruxv 19 {_nd Bamaxd (1955)

Remarks : Although known at least. two fish: hests
(1955) has drawn attention to, there appear to be variations in
noted from different descriptic -Present records indicate its
«tanean,NE and S.E, Atlann A L R

odon. - (Loc. ‘Table Bay,

’bf‘dﬂ' a9®);. Dexmam-.

vO vetaceans, as: Bamard
ecies, at least as could be
cernly in the Med;ter-

Leigh-smrpe (1928); Stebbing
) part)z Steenstrup and Lutken /(
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 Remarks : Barnard (1955) doubts whether P. orthagorisci could be maintained as distinct
~ from P. filosa on Wilson’s diagnoses of Wright’s species which is characterised as having 2 (or

3) slender horns, longer than head and directed obliquely backwards ; and abdomen one-third
to two-fifths length of trunk.

Order : LERNAEOPODOIDA
Family : CHONDRACANTHIDAE
Genus Chondracanthus Delaroche, 1811

Female.—Head small, separated from thorax by clearly defined constriction ; first and second .
segments usually free, narrower than head and posterior body ; remaining segments fused with
genital segment into a trunk indistinctly divided near its centre and produced at its posterior
corners and ventrally or laterally into paired processes ; abdomen very small, situated between
lateral processes; one or two segmented ; caudal laminae absent ; antennule moderately large,
fleshy, more or less conspicuous in front and somewhat rudimentary in structure ; antenna very
short, armed with strong terminal hooks to form prehensile structure ; mandibles fulciform at
proximal end ; but tapering to more or less attenuated distal extremity ; both margins with -
minute serrations or spines ; maxillule small, provided with a straight terminal spine which is
toothed on its outer margin ; two pairs of biramous legs, rami rudimentary.

‘Male.—Minute, head fused with first segment and considerably dilated than rest of body ;
second segment free carrying second pair of legs ; trunk four segmented ; caudal laminae well
developed, conical ; two pairs of uniramous one segmented legs, each ramus cylindrical with
two apical setae, often laminate with an anterior process.

Chondracanthus xiphiae (Guerin) '7 Cuvier, 1829
Scombroid host : Xiphias gladius Linnaeus,
Locality ;  Atlantic ? 7
Non-scombroid hosfs : None. (
Location :  Gills,
References : See also Milne—Edward (1840) ; Gopde (1883).

Remarks : We héve not seen a description of this species, except the remarks given by
Goode (1883) wherein he merely mentions that * This species also lives on the gills of the sword-

fish.’

" Chondracanthus lophii Johnston, 1836 .
: (Figure 32: 1-.7) ,
- (Syn. Chondracanthus gibbosus Kroyer, 1837-38).

Description: Female.—Head longer than wide, with lateral projections near hind corner ;
thoracic segment indistinctly bisegmented into two lateral processes, hinder one shorter ; genital
segment constricted in middle, anterior portion with an obscurely bifid lateral process, posterior
portion with two pseudolateral processes ; abdomen small, dorsally concealed by a more or less
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4of thorax and genital segments digitiform

clongate process ; mideoréaIIY'
rongly expaadeq .at base . egg strings long,

processes present ; antennule obscure
curved or twisted. Total length 12,0 m

Chondraaamhus lophii Iohn (Enshsh seas rsal vnew ¥3) antennule,
(3} énandlbie (4)(%“&1% : (5())f dorsal <¥~§%‘2’e 3{# fen;ale from tw& m ; fc?a : (?) dorsal
of same; men of same’ erences in pature , ion. “of lateral process
re tBn specimens from Engiish oas and SoutbAfrican eoast (afm ott; and Barnard). o

M“Ie ~Minute, pyriform in sbm considerably swollen 7anm:mrly, but tapering poste:
‘irmrly provided with strongly: uncmat& foot-Jaws.‘ ‘ e PR

o Scombrozd host * Thynnus sp. [=Thwmw sp.’j
wards, 1840 ; and Pesta 1934),
| Bouth Africa).

Localzty Atlantlc (&ee Mllne Fd

'Non-scombrozd host : L@hiu&pmatbﬂus ;(Euxbpean wat‘i";, »
Locauon In L ptscatorius 'uﬁd in gtll pouch |

;ksett-Smxth (1899) Scott
arnard (1948, 1955) Pesta
850) van Beneden(1851),
n (4906) Hansen (1923)

References :  Johnston (1836) Tumer and Wllson (186
,and Scott (1913) ; Goggio (1927); Oakley (1930); Sproston (19 ,
(1934) ; Kroyer (1837-38) Rathke ) ;. Thompson (1847) ;. Bai
Vogt (1877) Scott, T. (1900)‘
Mllne-Edwards (1840) -

. ,Remarks Although the species has been very w1de1y kn
£ aqd the Mediterranean, lfhe

om‘ L. piscatorzus from thef
, occurrence on a scom-
1934). A “defitite scom id host record for .C. Iophiiif

ears te be wantmg

<trunk squat o&en ider than long, often with
: fwanung an: 1 genital process present ;
onie joi opod two Jomted maxilla,
th-apical bulbs,

epha.lothorax short
 ; abdomen and a;
inted ; -anterma biran
ed, thh folds of” akin
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v 'Male._-—Cephalotl_lora_tx and trunk at right angles, latter strongly arched dorsally, 'un§¢g~
mented, hind engl projecting below bases of maxilla ; antennule three jointed ; antenna biramous,
each ramus one jointed ; maxillule tripartite. ‘

FiG. 33. Clavellopsis saba Yamaguti. Adult Female. (1) lateral view ; (2) trunk and arm. (after Shiino).

Clavellopsis saba Yamaguti, 1939
(Figure 33: 1-2)
Scombroid host : Scomber scomber japonicus (=Scomber japonicus japonicus Houttuyn).

Locality : Tsunodayama, Niigata Prefecture, Japan.

Non-scombroid hosts :  None.
Location :  Gills. ‘
Reference : Yamaguti (1939) ; Shiino (1959b).

- Remarks : See ¢ Addendum °, for further notes on this and an allied specie.

Genus Charopinus Kroyer, 1863

Female.—Head more or less well demarcated from trunk, with or without carapace ; cephalo-
thorax elongate often flexed backwards ; trunk swollen, pear-shaped, flattened dorso-ventrally
with a pair of posterior processes dorsal to egg strings ; genital pfocess, abdomen and anal laminae
wanting ; egg strings long, cylindrical ; antennules indistinctly four jointed ; antenna biramous ;
maxilla elongate, either fused at tips-into bulla of varying shape or each one apically enlarged into
a chitinous bar or knob. o .

Male.—Anterior portion of head at right angles to posterior portion of head and thorax ;
carapace absent ; thorax segmented ; genital segment enlarged ; abdomen well defined ; segmented
and tipped with anal laminac ; antennules two, three or four jointed ; maxillules tripartite palps
with two setae each ; maxilla and maxillipede some distance behind other mouth parts, but each,
close together and separated by a groove. :

~The genus is distinguished from Brachiella Cuvier by the more elongate maxillae in female, and
by the segmentation of body in the male, Generally parasitic in the nasal passages, spiracles and
gills of elasmobranchs, }
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. Description : Female.—Head with carapace covering entire darsal surface and part of lateral
sides ; neck well defined with indistinct transverse grooves ; two pairs of posterior processes, one
niedian and one lateral, very unequal in length  and both pairs ventral to egg strings ; median pair
flattened dorso-ventrally and pointed; their bas along mid-ventral line and 5/ 7th as long as
Arunk [ lateral pairs dlso flattened ; lamina ? in shape, one at-each posterior corner, one-

§ etween medidn andlateral processes and dorsal

fourth as long as median pair ; egg strings twe i | )
i shown in figure ; however, maxilla removed
nd stout basal segment which is grooved on its inner surface distally for reception of
second segment and claw ; second segment-less than half length rst, its tip.projecting as a

to some distance behind maxilliped, entirely separa , ‘
" i psed ; maxillip se behind mouth tube with

to both, and equalling total length ; ag _

, , except a.slight adhesion at inner surfaces
of two bullas which are in contact and slightly
rounded process inside base of claw which is short and slender,

neden) 1-12.. - Female, (1) dorsal view, adult ; (2) lateral
, 3)] e, dorsal view ; (4) antennule ; (5) antenna ; (6) spiniform .
process of base of antenna ; (7) mandible; (8) maXilia ; &) maxilliped ; 110) and (11) first and
second legs ; (12) adult, lateral view ‘with egg strings: Charopinus: quartermius Wilson. Female. -
(13). adult, »;;)terab v‘i;wt; b(ga‘-) ?ntxal~§, ; tllixpe dogfzr’unlﬁ(ig(la t:utl,enmﬂw: ((;g) ;
antenna 3. (17). mouth tube .and maxilly 3. Male.- (19 tal. view ; |
xilla. (S?ihures'l-ll after Scott and Causey ; 13-20 aftpr%mm) ) ‘

view of head and thorax ; (3) juven

far forwards as a large rounded knob,

orsal portion of cephalothy o
t angles to. axis of body ; maxillae in touch

/attached to ventral surface
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- with mouth tube ; first two thoracic segments carry rudimentary legs ; abdomen with slender
curvad anal laminae ; maxillae and maxillipeds larger than in female to help attachment to
female. @S#e : female about 5 mm. without processes (from Wilson’s figure) ; male 0.35 mm].

Scormbroid host.:  Scomberomorus cavella (Cuvier)

Locality :  Grand Isle, Louisiana, U.S.A. (Atlantic). |
Non-scombroid hosts :  Coryphaena hippurus, Peristedion gracilis (Dry Tortugas, Atlantic).
Location :  Gills, ‘

References : Wilson (1935) ; Causey (1953a).

Genus Brachiella Cuvi@r, 1817

Female.—Cephalothorax elongate, more or less flexed backwards ; with dorsal carapace ;
trunk swollen, flattened dorso-ventrally with rows of pits, grooves or knobs on dorsal and ven-
tral surfaces in some species ; 2 or 4 posterior processes and an unpaired genital process ; no

" abdomen or anal laminae ; egg sacs long, slender ; antennule generally three jointed, but may be
two or four jointed as well ; antenna biramous ; maxillae long, usually separate and joined at
tips by a bulla, but sometimes fused. .

Male.—Cephalothorax separated by a constriction from trunk’; latter fusiform, narrower
than cephalothorax, unsegmented, with small anal laminae ; antennule three jointed ; antenna
biramous, both rami one jointed.

Brachiella thynni Cuvier, 1817
(Figure 35: 1-17)
(Syn. Thynnicola ziegleri Miculicich, 1904).

Material examined : The following specimens of B. thynni were collected by us from the
Wahoo, Acanthocybium solandri (Cuvier and Valenciennes). (1) One female egg-carrying speci-
men on 10-3-"60 from Wahoo caught between Long Island and Mayabunder, Middle Andamans ;
(2) Four female egg-carrying specimens from same host, same locality collected on 12-3-'60 ;
(3) Three female egg-carrying specimens from same host caught off Tuticorin, Gulf of Mannar
on 23-3-61. .

Description : There is hardly any difference between our material and the excellent des-
cription of the species given by Shiino (1956). As such, only the salient features of the species
are given here, along with detailed measurements of the specimens in the collection in a separate
table.

Female.—Body is highly degenerate and consists of two divisions, anterior cylindrical cepha-
lothorax and posterior shield-shaped trunk ; at junction of these two divisions is present a pair
of processes (maxillae) which help in attaching to the host ; posterior end of trunk bears two pairs
of fleshy prolongations, ventro-caudal and dorso-caudal processes ; trunk divided into a few
indistinct segments marked by constrictions ; all appendages, except maxillipeds concentrated
in anterior end of eephalothorax.

Shiino (1956) gives 9.30 and 8.58 mm. as the lengths of the ventro-caudal' and dorso-caudal
processes respectively. _Specimens in our collection appear to be smaller in this respect and
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also show reverse relations in the Tatiy

lengths of these processes, the ventro-caudal processes
being longer than the dorso-caudal ptocesses. .

The measurements of 6 of the specime J "in Ta’bl’e 3 L f} S

Fic. 35, Brachiella thynni Cuvxer Fem tral view (2) l&leral vtew (3) carapace,
dorsal view ; (4) same ventral view ; fent antenna “(7) mandible’; (8) maxilla;
A9) maxilliped : Male. (10) dorsal view ; (11) Jatera i view ; (lZ)a - (13) antenna (14)

~ proboscis and maxillule; (15) mnxilla ;" (16) suwxiliped ; (17) caudal lemiinge (after Shiino).

Males --All sahent characternstlcs can be mads out from Sh

_stdrawmg of ‘the specxcs
reproduced here. :

Scombroid hosts : 1. Thynnus thynnus [» Tbumms (Thunnus) tﬁynnus thynnus (Lmnaeus)]'
' = 2. Orcynus thynnus [= o edoe 1 ‘

3 Thunnus (Germo) mcropterus = Thunnus (Neothunnus) albacare.v_

' -macropterus (Temminck and Sc legel)] .

4. Acanthocybium solandri (Cuvier and Vaiencwnnes)

5. Scamberomorus cavalla (Cuvier) :

6. Acanthocybium solandri (Cuv:er and Valenclennes)

i 1 ’caleies 1. Adnatlc, Mcdlterranean and Brmsh Seas ; Atlantlc 2. British Seas 3.
Ceylon ; 4. Owase, Mie Prefecture, Japan:; and Cocos Island, E. Pacific; 5. Texas Coast
USA,, and Gulf of Mex1co Andamm Islmdsw Bay: of Bengal and Tuticorin, Gulf of Mannar,
India. ‘
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.. Non-scombroid hosts : Sciaena aquila (British Seas); S. umba (Belgian coast) ; Pomato-
mus saltatrix (Gulf of Mexicp). - ‘

Locdtibns ; Gills and pectoral fins and their axils.

References ;- Cuvier (1817); Guerin-Meneville (1829-43); Nordmann ' (1832) ; Milne
Edwards (1840) ; van Beneden (1851); Steenstrup and Lutken (1861); Heller (1865); Vogt
(1877) ; Bassett-Smith (1896, 1899) ; Graeffe (1902) ; Stenta (1904) ; Miculicich (1904, 1905) ;
Norman and Scott, T. (1906) ; Brian (1906) ; Scott and Scott (1913) ; Wilson (1915); Leigh-
Sharpe (1926) ; Kirtisinghe (1935) ; Bere (1936) ; Causey (1953) ; Delamare-Deboutteville and
"Nunes-Ruivo (1954) ; Shiino (1956, 1960). ,

Rermarks : A recent additional record, see * Addendum °.

TABLE 3

Body measurements expressed as percentages of total length (excluding, processes) in six specimens of
Brachiella thynni Cuvier collected from Acanthocybium solandri (Cuvier and Valenciennes) from Indian
seas.

Specimens ¢
Characters B - RS . B
Length, cephalothorax .. |  68.04 65.13 64.71 66.92 59.59 68.11
Length, trunk .. .| 319 34.87 35.29 33.08 | 4041 31.89
Width, cephalothorax . 6.87 6.90 9:40 7.14 9.84 10.27
Width, trunk .. .. 19.59 20.31 27.06 20.30 25:39 24.86
Ventro-caudal process v 5430 50.57 . 47.06 56.39 63.73 5338
Dorso-caudal process 33.68 35.25 32.25 34.94 45.60 48,65
Length, maxilliped BN 20.27 21°84 1882 ~30.68 20.21 178
Right egg string. . .| 6392 67.05 50.59 broken 80.83 - 71.89
Left egg string .. 61.16 6513 4941 | broken 75.65 "67.57

* Host individuals of specimens 1-4 taken at Andamans in March, 1960, and of 5and 6 at Tuticorin in March
1961 . T N

Brachiélla ramosa Richiardi, 1880

Scombroid host : X iphias gladius Linnaeus.

Locality Woods Hole, Massachusetts, U.S.A. (N.W. Atlantic).
Non-scombroid hosts : ?-None.

Location : Gills, |

References : Richiardi (1880); Goode (1883); Rathbun, M. J. (1905); Sumner er al.
(1913). : R

. Genus Clavellisa Wilson, 1915
Female.—Cephalothorax much longer than trunk, often wrinkled, attached to centre of -

dorsal surface of latter ; head separated from neck with carapace; trunk wider than long, de-
pressed ; genital, posterior processes, .abdomen and anal laminae absent ; antennule stout, heavily
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armed ; antennae biramous ; maxillule bipartite or tripartite with a palp ; maxillae flat and lami- -
%ate, ftgsed or separate, apparently attachéd to anterior end of trunk, some distance in front of
ase of neck. s ; : R s

Male.—Head folded ventrally into’ trunk, both completely’ fused, with no distinction of
parts, but with a dorsal carapace ; body ovoid; pointed anteriorly ; antennae, mouth tube and
mouth parts on ventral surface ; genital process curved ventrally projecting just behind mouth -
parts ; antennule three segmented ; antennae biramous ; rami one segmented ; maxillule tripar-

tite with a palp ; maxillae and maxillipeds with strong apical claws. '+

Clavellisa ééombri (Kurz, 1877)
- (Syn. Anchorella scombri Kurz, 1877)

» Scombroid host : 1. Scomber colias [=S. japonicus colias Gmelih]

2. Scomber scombrus japonicus [=Scomber japonicus japonicus Hout-
© tuyn] . : . - ,

; Localities : 1. Portoferraio, '(Italy, ‘Medite'rrane‘an; 2. Tsuﬁodayama, Niigata Prefecture,
apan. S - , o

N

Non-scombroid hosts : 7 None.

Location ;. Gills.

References : Kurz (1877) ; Brian (1922) ; Yamaguti (1939) ; Shiixio{, (1959b).

- Family : ANTHEACHERIDAE
.Genus Phl_‘lichﬂlys Steenstrup, 1862

Female.—Head small, rounded, without ‘carapace and separated from first segment ; neck
absent ; trunk elongated, narrowing posteriorly and distinctly segmented ; each segment sub-
divided and all including head furnished with a number of lateral and ventral processes, mode-
rately slerider, and more or less curved downwards and inwards upon ventral aspect ; no plates
on segments ; anterior thorax swollen and orbicular, posterior part cylindrical and tapering back-
wards ; abdomen short and segmented ; anal laminae wanting, so also antennae, mouth parts -
and swimming legs, but a single median eye spot present. / '

Male.—Much smaller ; body slender, distinctly segmented ; head “separated from first seg-
ment, without carapace and of same width as first and second segments ; remaining thoracic seg- .
nents markedly narrower than aforesaid and. insensibly passes into. abdomen consisting of four =
iegments ; anal laminae long and cylindrical ; antennule six segmented ; antennae two segmen-

Egd,bleach provided with 2 hook-like claws ; maxillae stout, armed with strong spines ; maxillipeds’
eeble, . T . :

Philichthys xiphise Steenstrup, 1862
(Figure 36: 1-4)

Description : 'Female.—Mainly "as ‘f‘,o,r‘? genus except : anterior portion of cephalothorax
consisting of three small segments, first very minute, second moderate with median eye spot dor-
ially and mouth aperture ventraily ; anteriorly a knob like process on each side of first segment ;

o0 |
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second segment larger with two dorsal processes on each side ; body immediately posterior to
front portion of cephalothorax more tumid, and expanding equally on either side to form a nearly
circular disc, width of which is more than one-third total length ; each segment with a pair of
irregularly branched ventral processes ; fourth, fifth and genital segments of about same width,
vbut much narrower than expanded circular disc anteriorly ; each segment with one or more pairs.
of lateral processes which surround ovisacs ; abdomen three segmented, median segment only
-half as wide as other two ; terminal abdominal segment swollen at base with a pair of knobs on
dorsal surface and long dactylose posterior processes ; each abdominal segment with a pair of
lateral and a pair of vemtral processes ; ovisacs fairly elongate, extending forward as well as
backward along ventral aspect and enclosed and supported by curved lateral and ventral pro-
cesses ; egg strings not extending behind posterior end of body. Length from 14.5 to 27.0 mm.

FiG. 36. Philichthys xiphiae Steenstrup. Female. (1) dorsal view of young specimen ;
(2) female, older specimen, both from English seas: (3) dorsal view of female with
eggs; (4) dorsal view of male, both from N. W. Atlantic : note variation in female
(after Scott ; and Wilson).

Male.—As given for genus and : second thoracic segment armed with a stout curved spine
at each postero-lateral angle ; genital segment a little longer, but not wider than fifth segment ;
anal laminae five times as long as wide, tipped with two setae of equal length ; two pairs of
biramous swimming legs, exopod two segmented, endopod one segmented, both rami well armed
with spines and setae. Total length 4.0 to 6.0 mm.

.Scombroid host ;:  Xiphias gladius Linnaeus.

Localities : Kattegat ; Mediterranean ; English seas; New England Coast of U.S.A.;
New Zealand.

Non-scombroid hosts : None,

Location :  Living freely in mucus canal and sinuses of host.

References : ‘Steenétrup (1862) ; Bergose (1864) ; Richiardi (1880); Valle (1880); Carus
(1885) ; Scott and Scott (1913) ; Goode (1883) ; Rathbun M. J. (1905) ; Linton (1901) ; Sumner

89%)(1913); Thompson (1885); Wilson (1932) ; Delamare-Deboutteville and Nunes-Ruivo

-
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HOST—-—PARASITE LIST

(Generic names of host and parasite species ar falphabetxcally arranged ; a query ™.
accompanying the parasite species mdlcates hat the host record is doubtful)

HosT SPECIES PARASITE SPECIES .

Acanthocybium solandrt (Cuvier and Valen- ,
CIEMNES) ...%vniniiininiiniieninnis  Brachiella thynni Cuvier
: ‘ Gloiopotes hygomianus Steenstrup and Lutken

Auxis thazard (Lacépéde)............ ey . f'\Caligus macarovi Gussev
S - Caligus productus Dana
Euthynnus affinis affinis (Cantor)............ ? Anuretes branchialis Rangnekar
Eut_hynnus affinis lineatus Kishinouye........ Caligus caryphaenae Steenstrup and Lutken-

_Caligus macarovi Gussev

Euthynnus aﬁ’mzs ymto szhmouye. Svesivads Caligus caryphaenae Steenstrup and Lutken
: Caligus regalis Leigh-Sharpe -
Pseudocycnus appendiculatus Heller

Futhynnus alletteratus. (Rafinesque)...... .. v~ Caligus bonito Wilson ,
: e - Pseudocycnus appendiculatus Heller .
- Calrgus coryphaenae Steenstrup and Lutken
Istiophorus gladius (Broussonnet). . .......... Caligus quadratu.! Shiino
' ' : Caligus sp. (Sllas and Ummerkutty——m thls

. @ccount)

- Gloiopotes costatus Wllson

Gloiopotes longicaudatus (Marukawa)

Gloiopotes watsoni Kirtisinghe

Pennella filosa (Linnaeus) '

Pennella instructa Wilson

Katsuwonus pelamis (Linnaeus). ... ov v 7 Anuretes branch:alzs Rangnekar'
Caligus bonito Wilson

Caligus coryphaenae Steenstrup and Lutken
Caligus kurushio Shiind
Caligus mutabilis Wilson
Caligus pelamydis Kroyer
Caligus productus Dana
Caligus quadratus Shiino
Caligus thynni Dana
Lepeophtheirus dissimulatus Wilson

Kishinoella tonggol (Bleeker). .. .. ieeas e Pseudocycnus appendiculatus Heller

Makaira audax (Philippi)..... . :‘. PITORDIOr Elytrophora indica Shiino
o : Glaiopotes -longicaudatus (Marukawa)
- Gloiopotes ornatus Wilson

Muakaira indica (Cuvier)..... e e .j o Gloiopo;‘es longicaudatus (Marukawa)
= : . . - Fepeophtheirus eminens Wilson
“ Pennella biloba Kn'txsmghe
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Makaira nigricans (Lacépéde)..............

Makair@ SP......oiviviiiiiiiiiiiiiiiin,

Rastrelliger kanagurta (Cuvier)..............
Rastrélliger ] Y

Sarda chilensis chilensis' (Cuvier and Valen-
ciennes)

.............................

Sarda orientalis (Temminck and Schlegel). ...

Sarda .sarda (Bloch)......................

Sardasp.......; .........................

Scomber japonicus colias Gmelin............

Scomber japonicus japonicus Houttuyn......
Scomber japonicus sub sp............. ...
Scomber scombrus Linnaeus......... e

SCOMbBEr SP. «vvuviii i e

Scomberomorus cavalla (Cuvier)............

Gloiopotes longicaudatus (Marukawa)

Gloiopotes costatus Wilson
? Gloiopotes longicaudatus (Marukawa)
(=G. zeugopteri Rao, 1951)

? Lernaeenicus sp. (Rao, 1951) -

? Caligus infestans Heller

Caligus bonito Wilson
Caligus mutabilis Wilson
Pseudocycnus appendiculatus Heller

Alicaligus tripartitus Shiino

Caligus bonito Wilson .

Parapetalus sp. (Silas and  Ummerkutty—in
this paper)

Alebion glaber Wilson

Alebion gracilis Wilson

Caligus bonito Wilson

Caligus mutabilis Wilson -

Caligus pelamydis Kroyer

Caligus productus Dana
Pseudocycnus appendiculatus Heller

Caligus coryphaenae Steenstrup and Lutken
Caligus productus Dana

Caligus productus Dana
Clavellisa scombri (Kurz) (=Anchorella scom-
bri Kurz)

Clavellisa scombri (Kurz)
Clavellopsis saba Yamaguti

Caligus infestans Heller )
Lepeophtheirus dissimulatus Wilson

Caligus pelamydis Kroyer
Caligus rapax Milne Edwards

Caligus productus Dana

Brachiella thynni Cuvier
Caligus bonito Wilson

Caligus pelamydis Kroyer
Caligus productus Dana
Caligus rapax Milne Edwards
Charopinus quaternius Wilson
Hatschekia mulli van Beneden
Pseudocycnus buccatus Wilson
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Scomberomorus commerson (Lacépéde) - Pseudocycnus armatus - (Bassett-Smith)
Scomberomorus guttatus guttatus (Bloch and "~ = = - . .
Schneider).......c.oovvriiinin ... .. Caligus cybii Bassett-Smith
, o " Pseudocycnus armatus (Bassett-Smith) -
Scomberomorus maculatus (Mitchill)......... = Caligus bonito Wilson
Caligus mutabilis Wilson
Caligus productus Dana
"Caligus rapax Milne Edwards
Lernaeenicus longiventris Wilson
- Pseudocycnus buccatus Wilson
- Pseudocycnus elongatus (Pearse)

'Scomberomorus regalis ~ (Bloch). ... Foaienies, . Pseudocycnus buccatus Wilson
,Scoml{eromoms sp. (S. tritor)....... ..... . Caligus bonito’Wilsoh
Scomberomorus - 'spp. ..... p e weviieis. Pseudocycnus spinosus Pearse
: ‘ ' Lernaeenicus seeri Kirtisingl}e
Tett;apterus belone Raﬁnesqué ........... . Gloiopotes ornatus Wilson
Thunnus (Thunnus) alalunga (Bonnaterre). . Caligus alalongae Kroyer
v ; Caligus germoi Pearse

Elytrophora brachyptera Gerstaecker
Eurypforus nympha Steenstrup and Lutken
Lernanthropus hiatus Pearse ,
Pennella orthagorisci Wright

Pseudocycnus appendiculatus Heller

Thunnus (Thunnus) thynnus orientalis (Tem-  Caligus coryphaenage Steenstrup and Lutken
minck and Schlegel)........ ieer e B Caligus kuroshio Shiino :
. .Caligus productus Dana .
Elytrophora brachyprera Gerstaecker
- Elytrophora hemiptera Wilson

Thunnus (Thunnus) thynnus thynnus (Linnaeus) = Brachiella thynni Cuvier

_ Elythrophora atlantica Wilson
Elythrophora brachyptera Gerstaecker
Pseudocycnus appendiculatus Heller

~

‘Thunnus (Neothunnus) albacares macropterus . ' Brachiella thynni Cuvier

(Temminck and Schiegel)....... i ... Caligus coryphaenge Steenstrup and Lutken
‘ . .Caligus productus Dana . - , :
" -Caqligus quadratus Shiino - o
 Elytrophora brachyptera Gerstaecker .

__Elytrophora hemiptera Wilson
Euryphorus nympha Steenstrup and Lutken
Pseudocycnus appendiculatus Heller =

Thunnus (P;zrathunnus) obeseus mebachi (Kishi~ Q ,Elytrophora brachyptera Gerstaecker
nouye)* ------ IERRR R R v-vloonv‘v?oyv' ER ; o . R * :
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" Thunnus (Parathunnus) obesus sibi (Temminck

and  Schlegel)*............ e . Elytrophora brachyptera Gerstaecker
Thunnus (Thunnus) sp. ......... e Cerops latrellii Leach
‘ Pennella filosa (Linnaeus) ‘
TRURRUS SP. v veiiiarinrnneereneneaeonn Chondracanthus lophii Johnston .
inphias gladius Linnaeus................ . Brachiella ramosa Richiardi

Brachiella thynni Cuvier

Caligus chelifer Wilson

Caligus rapax Milne Edwards
Chondracanthus xiphiae (Guerin) 7 Cuvier
Gloiopotes ornatus Wilson

Pennella crassicornis Steenstrup

Pennella costal Richiardi

FPennella filosa (Linnaeus)

Pennella instricta Wilson

Philichthys xiphiae. Steenstrup

¢ 1t is likely that mebachi and sibi may be identical, and if so, the latter name has priority.
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AnnanM

Since the holding of the Symposium in Jenuary 1962, several contnbutlons on parasitic -
copepods of fishes have come out and a few deal with descnpuons of new species of copepods
parasitic on scombroid fishes. In order to make this work upto date and useful, these additions,
along with a few species not referred to in the garher account and some species on which more
information has now become available are included in the following list. As would be seen from
the separate ¢ Host-Parasite list* given at the end these additions are recorded from nineteen

scombroid host species.

Suborder CYCLOPOIDA
Family : BOMOLOCHIDAE
Genus Bomolochus Nordmann, 1832

*Bomolochus aculeatus 'Pillai, 1962

Suborder CALIGOIDA
" Family : CALIGIDAE
"' Genus Caligus Miiller, 1785

¥Caligus aﬁ‘ims Kurian, 1961.
Caligus alalongae Kroyer, 1863.
*Caligus alolaris Heegaard, 1962.
*Caligus amblygenitalis Pillai, 1961,
*Caligus auxisi Pillai, 1962.
*Caligus brevisoris Shen, 1957.
Caligus coryphaenae Steenstrup and Lutken, 1961
#Caligus euthynnus Kurian, 1961. :
- % Caligus kanagurta Pillai, 1961,
Caligus kuroshio Shiino, 1959,
*Caligus maculatus Heegaard, 1962,
* Caligus microdontus Heegaard, 1964 (Nom, nov. for C. dentatus Heegaard, 1962, Preoccupxed)
*Caligus obovatus Heegaard, 1962. . /
*Caligus proboscidactus Heegaard, 1962,
*Caligus quinqueabdominalis Heegaard, 1962.
Caligus rapax Milne-Edwards, 1840.
*Caligus thynm P111a1, 1962 '

Family : EURYPHORIDAE
Genus Caligulus Heegaard, 1962 .
*Caligulus longispinosus Heegaard, 1962.

An * indicates species not dealt with earlier.
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as shown in figure xxxvii ; fifth leg two segmented, first segment short, second with four spines,
ventral surface spiny ; sixth leg represented by a bunch of six simple setae ; anal laminae ventrally

spiny, with one long and four short setae.

246,6-11 o.1mm

Total length 1.3 mm,

A2_osmm,

N 35 otmm

—ad

1. Dorsal view; 2. antennule;

Figure 37. 1-12. Bomolochus aculeatus Pillai. Female :
3. antenna ; 4, mouth parts, ventral view; 3. mandible, maxilla and first maxilliped; 6. second
maxilliped; 7. first leg; 8. second leg; 9. third leg; 10. fourth leg; 11. fifth leg; 12. genital

segment and abdomen, ventral view (After Pillai, 1962).

Male : Unknown.

Scombroid host :

Rastrelliger kanagurta (Cuvier).
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Locality :  Trivandrum, S.W. Coast of India.
Non-scombroid hosts : None.

Location :  Inner surface of opercle of host.
Reference : Pillai (1962).

Suborder CALIGOIDA
Family : CALIGIDAE
Genus Caligus Mtiller, 1785

Caligus affinis Kurian, 1961
(Figure 44 : 16-24)

. Description :  Female—Carapace ovate, about 1/7thlonger than broad ; frontal plate, broad,
slightly arched anteriorly ; lunules large and almost circular ; posterior median lobe of carapace
surpasses posterior end of lateral lobes slightly and is about 0.5 width of carapace ; fourth thoracic
segment wider than long, confiuent with genital segment ; latter hexagonal, about as wide as long
and slightly more than half length of carapace (distinctly less than half length of carapace in figure) ;
abdomen narrow, single jointed, about twice as long as broad (given as about 3 times as long as
broad by Kurian, but shown in figure as hardly twice as long as broad) and irdistinctly. demar-
cated from genital segment ; anal laminae short, slightly longer than broad, each with five plumose
setae. Antennule two segmented, basal segment much broader than terminal, but both of equal
length ; antenna with terminal claw long and tip curved at right angles ; maxillule in the form of
a long and pointed spine slightly curved inwards ; maxilla reduced to small blunt lobe ; claw of
second maxillipede narrow ; sternal furca slender and directed obliquely outwards ; first leg three-
jointed with three ciliated spines at free end and three long plumose setae on inner border
of third joint; second and third legs normal [Kurian’s text-fig. 42 (p. 76) labelled as * second
peraeopod ’ is in fact the third leg]. Fourth leg three-jointed, first joint large, slightly longer than
second and third joints combined ; long plumose seta present on distal outer margin of first and
second joints ; third joint with four broad or winged spines on outer margin distally ; rudimen-
;agy fifth and sixth legs represented by one and two plumose setae respectively. Total length

.6 mm.

Male.~—~Unknown. ; '
Scombroid host : Euthynus affinis (Cantor) [=Euthynnus a. affinis (Cantor)].
Locality :  S. W, Coast of India (Kerala). .

Non-scombroid hosts : None.

Location : External surface of body.

Remarks : The species name Caligus affinis Kurian, 1961 is preoccupied by Caligus affinis
Heller (1866. Carcinologische Beitrage zur Fauna des adriatischen Meers. Verhand| k. k. zool.-
botan. Gesellschaft in Wien, 16 : 723-60) and as such will need a new name. The author’s atten-
tion is being drawn to this and it is hoped that when a new name is proposed he will also give a
redescription of the species if possible, to clarify sevqral of the discrepancies between his

description of the species and the drawings.
Caligus alalongae Kroyer

. The followihg information clérifying the status of some of the species mistakenly placed under
this species appears pertinent.
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We have already drawn attention to Shiino’s remarks that Kirthsinghe’s (1956 : Parasitology,
44 : 14-21) C. alalongae does not seem to be conspecific with C. alalongae Kroyer (1863). Pillai
(1961) has given reasons for considering C. alalongae Kirtisinghe (1937) (nec Kroyer) and C.
constrictus Wilson (1937) and Shiino (1959) (nec Heller, 1865) as being identical and constituting
a distinct species for which he proposed the new name C. confuses. Pillai has also drawn atten-
tion to the considerable resemblance of Midias carangis Ranghekar (1956 : J. Univ. Bombay,
24 (n.s.), 5.: 42-65) to C. constrictus with the comment that * Midias is an illdefined genus.’

Caligus alveolaris Heegaard, 1962
(Figure 39 : 1-9)

Description : Female.—Carapace quadrangular, longer than wide ; frontal plates wide and
not emarginate at centre ; lunules large and slightly project beyond frontal plate ; lateral lobes of
carapace narrow, slightly curved inward ; median lobe broad about two-thirds width of carapace
and extending to slightly behind level of lateral lobes ; free thoracic segment much broader than
long, width about two-thirds that of genital segment ; latter square with two posterior lobes ; two
segmented abdomen, about as long as genital segment and with terminal segment hollowed out
postero-laterally to accommodate small lateral anal laminae which do not reach beyond the tip of
abdomen ; each anal lamina with three plumose setae posteriorly and a short one laterally ; egg
strings short, a little longer than abdomen and egg cases about half width of abdomen. Second
maxilliped three-jointed with a slender claw with an accessory spine and median side of proximal
joint with a short hooked spine ; rudimentary fifth pair of legs seen as knobs at posterior end of
genital segment bearing short setae ; other details of mouth parts and appendages as shown in
figure. Total length 5.5 mm. ; length of carapace 2.5 mm. ; width 2.0 mm.

Male.—Carapace about same size as in female ; genital segment much smaller and is broader
than long; two-jointed abdomen with proximal joint shorter ; antenna stronger than in female
with stronger accessory spine, but distal joints hook-shaped. Maxilla more pointed, second
maxilliped stronger and stouter than in female ; vestigal remains of both fifth and sixth legs seen
on genital segment ; branches of furca in male more open. Length of genital segment 0.7 mm. ;
width 0.9 mm.

Scombroid hosts :  Euthynnus alletteratus (= Euthynnus affinis yaito Kishinouye).
Locality : Howick Island, North Queensland, Australia.

Non-scombroid hosts :  None. ' ‘
Location : ‘ from skin’ (External surface of bédy).

Remarks : Heegaard (1962) remarks that C. alveolagris resembles very much the young of
C. coryphaenae (Heegaard, 1948), but © is smaller and with accessory. spines on the second antenna
ilnd second maxilliped. It differs further in the shape of the spines of the first, second and fourth
egs.’ . :

Caligus amblygenitalis Pillai 1961
(Figure 40 : 36-45)

Description : Female.—Carapace oblong, longer than broad, and slightly narrowed towards
front ; frontal plates as deep as lunules, latter circular and prominent ; postero-lateral lobes of
carapace not extending to level of posterior end of median lobe, latter four times as boad as lateral
lobe ; transverse groove on dorsum of carapace situated more or less at its mid length ; short
fourth thoracicsegment not clearly demarcated from genital segment which is shorter than carapace
length, but narrower with nearly parallel sides and with a pair of postero-lateral rounded lobes ;
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abdomen single segmented and more or less rectangular ; and laminae longer than broad, being
rectangular. Antenna robust with third segment bent at right angles at middle ; maxillule long
and blunt with three elongate setac ; maxilla more or less triangular with a narrow apical border
imd t?) gzlp.with three short spines. Mouth parts and appendages as shown in figure. Total
ength 3.2 mm,

Male.—gInknown. :

Scombroid host : Euthynnus affinis (Cantor) [=E. a. affinis (Cantor)].
Locality :  Vizhingam, S.W. Coast of India.

Non-scombroid hosts : None.

Location :  From outer surface of body.

References :  Pillai (1961).

Remarks : The species is described from a single female example. According to Pillai
(1961) * Just behind and slightly internal to the second maxilla there is a pair of short apically
rounded chitinous processes resembling the apical part of the maxillae, which may be an abnor-
mality.” In the enlargement of genital segment this species is said to resemble C. glandifer Shiino
(1954) and C. klawei Shiino (1959), but in the shape of the segment and row of teeth on the second
claw of the endopod of the second leg it differs from them.

Caligus auxisi Pillai, 1963
(Figure 38: 1-20)

Description :  Female.—Carapace orbicular, frontal plates well defined, lunules large;
postero-median lobe of carapace broad, about half width of carapace and reaching beyond tip of
lateral lobes ; fourth thoracic segment broader than long; enlarged genital segment broadly
triangular with a constricted ‘ neck * and broadest posteriorly, but width of segment almost equal-
ling its length ; single segmented abdomen long with parallel sides ; anal laminae longer than
broad, each with threelong and two short setae ; sternal fork with narrow base and long and stout
rami which are apically subtruncate with broad wings ; fourth leg three segmented, basal segment
longest ; lower distal border of second segment with small sharp teeth ; claws of distal segment
progressively increasing in length to apical claw. Other mouth parts and appendages as shown in
figure. Total length 3.8 mm.

Male.—Carapace orbicular, lateral lobes broader and postero-median lobe slightly project-
ing behind former ; genital segment pyriform ; two segmented abdomen with. distal segment
longer ; second segment of antenna with a rough raised distal pad, third segment short and claw-
like ; base of latter with a stout accessory claw and a spine making it trified ; inner border of second
maxilliped raised into four low projections. Total length 2.7 mm.

Scombroid host :  Auxis thazard (Lacépéde).
Locality : | Trivandrum, S.W. Coast of India.
Non-scombroid hosts : None,

Location : From inner surface of opercle of host.

Remarks : Description is based on three females and two males. According to Pillai (1963)
this species closely resembles C. bonito Wilson (1905), C. kuroshio Shiino (1959), and C. indicus
Pillai (1961), especially in the structure of the legs, the maxillule, and the antenna of the female,
but the shape of the abdomen and the sternal fork differentiates it from the three species.
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Caligus brevisoris Shen, 1957
(Figure 40: 1-18)

Pillai (1961) records this species from the following scombroid host :

Scombroid host : Indocybium guttatum (Bloch and Schneider) [=Scomberomorus guttatus
gyttatus (Bloch and Schneider)]

Figure 38,

. 1-20. Caligus auxisi Pillai, 1962c. Female (1-16):
3, antenna; 4. maxillule; 5. maxilla;

9, first leg;
14, fourth leg;

Male (17-20): 17. dorsal view; 18.
antenna ; 19. maxillule; 20. second maxilliped (After Pillai, 1962c).

1. dorsal view; 2. antennule;

6. first maxilliped ; 7. second maxilliped ; 8. sternal fork ;
10. same, tip of exopod; 11. second leg;

12. same, endopod; 13. same, exopod;
15. same, tip' enlarged; 16. anal lamina.
Locality : Vizhingam, S.W. Coast of India.

Non-scombroid hosts : 7 (Shen’s work has not been consulted in original by us).
Location : Inner surface of opercle of host.
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Reference : Shen (1957) ; and Pillai (1961).

Remarks : Pillai (1961) has given a redescription of this species based on several specimens
(of males and females) with the remarks that his specimens differ slightly from the description
of the species given by Shen (1957) ¢ in the details of the appendages and in the shape of the genital
segment.” Unlike Shen’s description of the claws arming the fourth leg which are said to be
neither pubescent nor possessing a lappet at the base of each, but having only a membraneous
border, Pillai’s specimens show that all spines are bordered with wings and each spine has a long
row of spinules at its base. The spinules are carried on long prolongations at the base’ of the third
and fourth claws. ' '

Total length of female 6.0 mm. ; of male 4.0 mm.

Caligus coryphaenae Steenstrup and Lutken, 1861

This species has already been described and figured (p. xxxxx fig. IIT : 1-14). Tt may be men-
tioned here that Kurian (1961) records this species from two scombroid hosts for the first time

from Indian coastal waters. s

" Scombroid hosts : (1) Euthynnus affinis (Cantor) [= Euthynnus affinis affinis (Cantor)]
(2) Katsuwonus pelamis (Linnaeus).

" Locality : 1 & 2 South west coast of India (Kerala).
Non-scombroid hosts : None mentioned by Kurian (1961). But for list see p. 992.

" Location :  External parasite on body.

Remarks :  'We would refer to our earlier discussion under C. coryphaenae (p. 884) wherein
following Shiino (1959a) we have considered C. tesserifer Shiino as a synonym of C. coryphaenae
Steenstrup and Lutken. However, Kurian (1961) recognises C. tesserifer as a valid species and
mainly distinguishes it from C. coryphaenae by its reduced number of abdominal segments (2
versus 4 in C. coryphaenae). According to him, ‘ Shiino observes that in alcohol-preserved speci-
mens the segmentation of the abdomen disappears and Heegaard maintains that the number of
labdominal segments may increase from three to four even after the female reaches sexual maturity.
However, in all the alcohol-preserved specimens I have examined, even though the segmentation
is somewhat indistinct, it becomes clear when stained. Contrary to Heegaard’s (op. cit.—1949,
Vidensk, Medd. fra. Dansk. Maturh. Foren, 3 : 235-245) observation, it is seen that segmentation
is constant in both mature and juvenile specimens.’

*

Kurian (1961) is also of the opinion that C. aliuncus Wilson could be distinct from C. cory-
phaenae © . . . .especially in view of the fact that the carapace in C. aliuncus is less than half the
length of the entire animal while in C. coryphaenae it is more than half.’ However, we find that .
in his figure of C. coryphaenae (Kurian, 1961, fig. 16, p. 68) the carapace is shown as being shorter

than half total length !

Kurian (1961) has given a detailed comparison of C. euthynnus Kurian, C. tesserifer Shiino,
and C. coryphaenae Steenstrup and Lutken.

Caligus euthynnus Kurian, 19611
(Figure 44 : 1-15)
Description : Female—Carapace ovate, not half as long as body, but longer than wide ;

posterior median lobe broad, more than half diameter of carapace and extending behind lateral
Elobes and provided with a minute spine at each outer angle ; free thoracic segment twice as wide

Ed .
1 Since this species is named after the host genus Euthynnus, the specific name C. euthynnus Kurian is
emended-to C. euthynnus here. ' .
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as long (shown in figure as 2.5 times as wide as long) and one-third width of carapace (shown in
figure as still wider) ; genital segment partly demarcated from free thoracic segment by lateral
notches ; segment about as long as wide being broader posteriorly ending in two lobular projec-
tions ; abdomen two-jointed, about as long as genital segment and indistinctly demarcated from
each other and from genital segment ; second abdominal segment about two-thirds as long as
first ; egg strings slightly longer than total length which is about 6.2 mm. Antennule two-jointed,
basal stout, terminal short and slender, about half as long as basal (shown in figure as being of
almost equal length as basal segment) ; maxillule indistinct ; mouth-cone long ; mandible with 12
teeth at curved distal end ; first maxilliped long, two-jointed, basal joint stout and short, distal
joint with an acuminate lamina and two curved serrated setae at end ; second maxilliped with
basal joint bearing two tubercles, one near its articulation and second near middle of its inner
edge, and with a strong terminal claw ; arms of sternal furca parallel, and distal ends rounded ;
basal hook of expodite of third leg curved and stout ; fourth leg well developed, four-jointed, first
joint thick, slightly longer than rest ; first, second and third joints, each with one spine at distal
end ; last joint with three long and one small spine at apex ; fifth and sixth legs rudimentary, but
visible dorsally ; anal laminae (from figure) slightly broader than long.

Male.—Carapace shaped as in female, but length more than half total length ; genital seg-
ment distinctly broader than long, but narrower than posteromedian lobe of carapace ; exopod of
fifth leg in form of tubercular projection with long plumose seta and placed postero-laterally on
genital segment ; exopod bf sixth leg of similar structure, but smaller ; abdomen two-jointed, as
long as genital segment ; first abdominal segment one third (shown in figure as half) as long as
second segment ; anal laminae much broader than long (from figure).

Scombroid host :  Euthynnus affinis (Cantor) [ = Euthynnus a. affinis (Cantor)]
Locality :  S.W. Coast of India (Kerala).

Non-scombroid host :  None,

Location - External surface of body.

Caligus kanagurta Pillai, 1961
(Figure 40 : 19-35)

Description :  Female.—Carapace about as long as wide, being broader posteriorly ; lunules
small, frontal plates narrow ; posterolateral lobes short, each one-third as wide as posteriosly
rounded median lobe which extends much backwards ; transverse groove on dorsum of carapace
falling slightly in posterior half of carapace length ; genital segment large and more or less of same
size as carapace, but reniform in shape with posterior ends produced into bluntly rounded lobes ;
two segmented abdomen with anterior segment swollen, large and elliptical and second segment
short and more or less rectangular ; and laminae longer than broad being oblong.

Distal segment of antennule carrying longer setae ; antenna slender and strongly falcate with
two spines ; maxillule with a broad base and a short rounded process ; rami of sternal fork stout and
externally winged ; distal exopod segment of first leg with four subsimilar claws and three setae ;
first three claws of exopod of second leg simple ; first seta of third segment winged on both sides
and second on one side ; mouth parts and other appendages as showpn in accompanying figure.
Total length 4.2 mm.

Male.—Unknown.

Scombroid host :  Rastrelliger kanagurta (Cuvier). -
Locality »  Trivandrum, south west coast of India.
Non-scombroid hosts : None.
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Location :  From inner side of opercle.
Reference : Pillai (1961).

Remarks : The fourth leg is characteristic for this species and has been described as * four
segmented, first segment as long as the rest of the limb, second and third segments with one each
and fourth with three winged prominently pectinate large claws, the spiny lobe at the base of the
claws produced into long slanting processes, each carrying a comb of long hairs.” This con-
siderably reduced distal three segments of the fourth leg as a result of which the setae are closely
placed and the elongate claws with basal processes is remotely seen in C. multispinosus Shen. The
reniform shape of the genital segment is also characteristic for C. kanagurta.

Caligus kuroshio Shiino, 1959
(Figure 42 : 12-16)

Pillai (1963) records this species from the undermentioned scombroid fish,

Scombroid host :  Euthynnus affinis (Cantor) [ = Euthynnus affinis affinis (Cantor)}
Locality : Trivandrum, S.W, Coast of India.

Non-scombroid hosts : None. :

Location : Gill arches.

Remarks : Pillai (1963) has only tentatively identified his material as C. kuroshio, as they show
the following differences from Shiino’s description of the species. The genital segment is
broadest posteriorly and not in the middle as in C. kuroshio. Secondly, the sternal fork has long
apli)cally narrowed slender rami, while in C. kuroshio the rami are short, parallel sided and apically
subtruncate.

According to Pillai (1963) in the above characters his specimens also differ from C. bonito
Wilson (1905) and “ . . . there is some difficulty in placing the present material under either of the
two species (meaning C. kuroshio and C. bonito). Probably the description of C. bonito by Wilson
is }cncon;lplete. Pending a detailed study of C. bonito the present materiil is identified as
C. kuroshio.’ -

Caligus maculatus Heegaard, 1962
(Figure 39 : 10-18)

Description : Female.—Carapace elliptical, slightly longer than broad ; frontal platés dis-
tinct with anterior margin emarginate at centre ; lunules large and semicircular ; lateral lobes of
carapace narrow and short ; median lobe broad, about two-thirds width of carapace and extending
well behind posterior tip of lateral lobes ; large genital segment more or less quadrilateral with
rounded margins anteriorly and postero-laterally produced into two quadrangular lobes ; abdo-
men with two segments of nearly equal size ; (in young female and male, the first abdominal seg-
ment is only half length of second segment and towards free thoracic segment genital. segment
has a short transversely wrinkled neck—fig. XXXIX, 18) ; anal laminae small, each terminated
by one short and three long plumose setae ; egg-sacs conspicuously long. Furca open and cut
wide beyond centre with branches about twice as long as base ; latter much swollen, with two
processes one at each side of peduncle and coalesced with it ; fourth pair of swimming legs three-
jointed, basal joint a little longer than combined length of two distal joints ; second joint tipped
with a claw,.the longest for the leg ; terminal joint tipped with three claws, the distal one being
largest while the other two are equal or subequal ; fifth claw placed at lateral margin of terminal
joint ; fifth legs wanting in female ; other mouth parts and appendages as in figure. Total length
6.0 mm. ; length of carapace 3.0 mm. ; width 2.25 mm. ; length of genital segment 1,5 mm. ; length
of abdomen 1.2 mm,



Figure 39. 19. Caligus alveolaris Heegaard. Female: 1. dorsal view; 2. mouth parts; 3. maxilliped; 4-7. first to fourth legs.
Male: 8. dorsal view; 9. mouth parts. 10-18 Caligus maculatus Heegaard. Female: 10. dorsal view ; 11. posterior region of young;
12. mouth parts ; 13-15. second to fourth legs. Male : 16. dorsal view; 17. mouth parts; 18. posterior region of young (1-18 after Heegaard).
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Male—Large, about as long as female ; carapace larger than in female and wider ; genital
segment small, acron-shaped with a small neck towards thoracic segment as in female ; rudimentary
fifth pair of legs tipped with setae present on genital segment and can also be viewed from dorsal
side of segment. Total length 5.0 mm. ; Length of carapace 3.0 mm. ; width 2.5 mm. ; length of
genital’segment 1.0 mm. ; length of abdomen 0.8 mm. '

* Scombroid hosts : (1) Scomberomorus queenslandicus Munro.
(2) Scomberomorus commerson (Lacépéde).

Locality : (1 & 2). Cape Bowling Green, Cape Melville, Cape Direction, Princess Charlotte
Bay, all in North Queensland ; Stephen Id., Torres Strait, '

* Non-scombroid hosts : None,
Location : On skin (External surface of body).

Remarks : Heegaard (1962) mentions that this species is more common on S. commerson.
The fringe of stiff setae at the base of the claws of the fourth legs is said to be of specific im-
portance. The spotted body and large open furca are additional characters of specific importance.

Caligus microdontus Heegaard, 1964
(Figure 41 : 1-6)

(Syn : Caligus dentatus Heegaard, 1962. Preoccupied by C. dentatus P. Gadd, 1906. Ark.
Zool.,, 3(2) : 1 and hence the above name proposed by Heegaard).

Description : Female.—Carapace orbicular, slightly narrower anteriorly and about as
long as broad ; frontal plates well developed ; lunules minute ; lateral lobes of carapace broad
and well developed ; median lobe less than half width of carapace and not projecting behind
lateral lobes ; free thoracic segment narrow, hardly one-third width of carapace and anteriorly
constricted ; genital segment elliptical, about as long as carapace, but only half as wide and pos-
tero-laterally produced into blunt conical lobes ; abdomen two segmented, shorter than genital
segment ; segments subequal, proximal shorter than distal ; anal laminae longer than broad,
each bearing three long and one short terminal setae ; furca represented as delicate long fork
with a bulb at base followed by a short delicate peduncle and two long slender branches which
are blunt and curved in towards each other ; along anterior margin of all three exopodal joints
of second pair of swimming legs a wing is present and the first and second joints of endopods
have serrated anterior edges (for which the original name C.dentatus was given for the species) ;
mouth parts and other appendages as shown in figure. Total length 4.2 mm. ; length of cara-
pace 2.0 mm, ; width 1.7 mm. ; length of genital segment 1.3 mm. ; length of abdomen 0.85 mm. ;

Male.—Unknown.

Scombroid hosts : Scomberomorus niphonius (Cuvier).
Locality : Dalrymple Island, Torres Strait.
Non-scombroid hosts : None.

Location : From external surface of body of host.

Remarks : The species is based on a single female which on account of the absence of egg
strings and the two-jointed condition of the terminal claw of the second maxilliped (juvenile
character) appears to be an immature female. -

References : Heegaard (1962, 1964).
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Figure 40. 1-18. Caligus brevisoris Shen, 1957. Female: 1. dorsal view; 2. antennule;
3. antenna ; 4. maxillule; 5. maxilla; 6. first maxilliped; 7. second maxilliped; 8. sternalfurca;
9. first leg ; 10. apex of same, enlarged; 11-12. endopod and exopod of second leg; 13-14. fourth
leg and its apex enlarged; 15. anal lamina, Male: 16. dorsal view; 17. antenna; 18. apex of
same, enlarged. 19-35. Caligus kanagurta Pillai, 1961. Female. 19. dorsal view; 20. antennule;
21. antenna ; 22, maxillule; 23. maxilla; 24-25. first maxilliped and its apex enlarged ; 26. second
maxilliped ; 27. sternal furca; 28-29, first leg and its apex enlarged; 30-31. endopod and exopod
of second leg; 32. third leg; 33-34. fourth leg and its apex enlarged; 35. anal lamina; 36-45.
Caligus amblygenitalisiPillai, 1961, Female: 36. dorsalview ; 37. antennule; 38. maxillule; 39.
maxilla: 40. sternal furca; 41. apex of first leg; 42-43. exopod and endopod of second leg;
44-45. fourth leg and its apex enlarged. (After Pillai, 1961).
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. Figure 41. 1-6. Caligus microdontus Heegaard. Female: 1. dorsal view; 2. mouth parts; 3. antennule with lunule; 4-6. second
to fourth legs; 7-13. Caligus proboscidatus Heegaard. Male : 7. dorsal view; 8. mouth parts; 9. maxilliped; 10-13. first to fourth leBs.
14-21. Caligus quinqueabdominalis Heegaard. Female: 14. Dorsal view; 15. mouth parts,; 16. maxilla; 17. maxilliped; 18-21. first to

fourth legs.
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Caligus obovatus Heegaard, 1962
(Figure 43 : 1-7)

Description :  Female.—Unknown.

Male.—Carapace circular and more than half total length; frontal plates well formed ;
lunules large, circular and project ; lateral lobes of carapace strongly incurved, but short and
pointed ; median lobe less than half as wide as carapace, but projects slightly behind level of
lateral lobes ; free thoracic segment narrow, about one-fourth width of carapace and anteriorly
slightly constricted ; genital segment longer than broad and slightly constricted and wrinkled
anteriorly giving false appearance of segmentation ; two segmented abdomen slightly longer
than genital segment, segments of about equal size ; anal laminae large, as wide as long and
tippec% with three strong plumose setae and a small spine on distal corner ; second maxilliped
with a stout square basal joint with two knobs where point of distal joint touches proximal one ;
distal joint stout, curved and with a small accessory spine ; furca small with divergent branches
of about same length as base, and with blunt tips ; second endopodal joint of second walking
leg with dentated lamina (as in C.proboscidatus) mouth parts and appendages as shown in figure.
Total length (average about) 4.0 mm. ; length of carapace 2.0 mm. ; width 2.0 mm. ; length of
genital segment 0.7 mm. ; length of abdomen 0.7-0.8 mm. (given erroneously in original des-
cription as 70.8 mm.).

Scombroid host :  Scomberomorus queenslandicus Munro and S.commerson (Lacépéde).

Locality : Off Palm Island, Cape Bowling Green, Cape Melville, Cape Direction, Princess
Charlotte Bay, and Eden Reef, all from North Queensland, and from Torres Strait.

Non-scombroid hosts : None.
Location : ? :

Remarks : Heegaard (1962) remarks that this species is very close to C.proboscidatus (also
known only from males) found on the same hosts and from the same localities. The wider cara-
pace, remarkably large maxillule, the short mouth cone, and differences in the nature of the
second maxillipeds, the furca and in the second and fourth legs differentiate C.obovatus from

C.proboscidatus. (Heegaard, 1962).

Caligus proboscidatus Heegaard; 1962
(Figure 41 : 7-13)

Description :  Female.—Unknown.

Male—Carapace more than haif total length ; longer than wide ; frontal plates well deve-
loped ; lunules large, projecting a little ; lateral lobes of carapace short and slightly curved in-
wards ; median lobe about half as broad as carapace and projecting slightly behind lateral lobes ;
free thoracic segment narrow, but wider than genital segment ; latter longer than broad, con-
stricted anteriorly and wrinkled giving false appearance of segmentation ; two segmented abdomen
about as long as genital segment ; anal laminae short, each bearing three plumose setae ; mouth
cone extraordinarily long (as in Pandaridae) ; second maxilliped with an exceptionally stout
basal joint and slender strongly curved distal joint which bears two accessory spines ; in place
where tip of distal joint touches proximal joint some spiny knobs present ; furca small, Y-shaped
and slender ; usual three large plumose setae on posterior margin of terminal joint of first leg
wanting ; instead three small spines present ; frontal side of second endopod joint of second leg
fringed with a dentated wing or lamina which condition is not met within the other joints of this
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appendage ; basal joint of fourth leg large, distal joint shortest ; five curved claws present on
distal two joints of which two proximal claws are dentated from base to tip, while the three dis-
tal claws are dentated only near the tips on concave side; fifth legs wanting. Total length
2.5 mm. ; length of carapace 1.35 mm. ; width 1.0 mpm. ; length of genital segment 0.6 mm. ;
length of abdomen 0.5 mm.

Scombroid hosts :  Scomberomorus commerson (Lacépéde) and Scomberomorus queens-
landicus Munro.

‘Locality : Cape Bowling Green, Eden Reef, and Princess Charlotte Bay, all in North
Queensland, Australia.

Non-scombroid hosts : None.
Location: From mouth.

Remarks : The species is known from five young males which still retained a little of the
frontal filament left from the chalimus stage. The small size, the extremely long mouth cone,
the absence of galumose setae on first legs, the serrated edge of the second endopodal joint of the
second legs and the dentated claws and the spines of the fourth leg are said to be diagnostic for
this species. As regards the absence of plumose setae on the terminal joint of the first leg Hee-
gaard (1962) observes ‘ This is unusual, although in the present Australian material the same
condition is also found in C.obovatus. In C.dentatus this same posterior margin is even naked.’
All these three species are small and delicate.

Caligus quinqueabdominalis Heegaard, 1962
(Figure 41 : 14-21)

Description :  Female.~~Carapace orbicular, narrower anteriorly and slightly longer than
wide ; frontal plates broad, lunules minute and placed wide apart ; lateral lobes short, median
lobe projects slightly behind posterior end of lateral lobes ; free thoracic segment narrow, about
half as wide as genital segment and bearing a narrow neck towards carapace ; genital segment
. is wider than long, about two-thirds width of carapace and with strongly curved lateral mar-
gins ; five segmented abdomen of same length as genital segment ; abdominal segments about
equal in size ; anal laminae short bearing small setae ; antennule short, about two-thirds as long
as frontal plate and with terminal joint shorter than basal joint ; branches of furca shorter than
base ; mouth parts and appendages as shown in figure ; fifth pair of legs wanting, Total length
4.7 mm. ; length of carapace 2.2 mm., ; width 2.0 mm. ; length of genital segment 1.1 mm. ; length
of abdomen 1.0 mm. ; length of egg-strings 2.7 mm. (eggs large).

Male.~Unknown.

Scombroid host : Scomberomorus commerson (Lacépéde).

Locality : 'Torres Strait.

Non-scombroid hosts : None.

Location : ? (Probably external suface of body of host).

Remarks : The five-segmented abdomen is said to be the most important feature of this
species.

Caligus rapax H. Milne-Edwards, 1840

Heegaard (1962) records this species hitherto known only from the Atlantic and the Medi-
terranean from the Australian waters based on 20 females ‘ parasitic on a skate (Raja)* from
Oyster Bay, Tasmania, in the collection of the Australian Museum (Reg. No. 6792). This is
one of the species which is known to occur on a wide variety of fish hosts. and
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according to, Heegaard (1962) this is on account of both the males and females being more
lively than in most species and ‘ frequently displaying this activity by leaving a host and swim-
ming freely about. This happens more at night than during daytime, as evidenced by several
investigators who have recorded the capture of both sexes in two nets, together with non-para-
sitic copepods.” This extension in the recorded distribution of this species is noteworthy.

Caligus thynni Pillai, 1963
(Figure 42 : 1-11) -

Description :  Female—Carapace distinctly longer than broad, anteriorly narrow ; large
circular lunules slightly projecting from broad well developed frontal plates ; postero-median
lobe broad, projecting well beyond level of lateral lobes ; fourth thoracic segment broader than
long ; genital segment triangular, anteriorly narrowed and longer than broad ; one segmented
abdomen short and squarish ; short anal laminae sunk in abdomen and: not extending beyond
posterior end of abdomen ; claws on endopod of second leg large, winged, first twice the size
of second, third slender ; first segment of endopod of second leg with four-sharp spines, second
segment with a row of nine teeth ; fourth leg slender, basal segment as long as rest of limb, but
not broader ; claws not elongate, apical claw twice as long as penultimate claw ; Other mouth
parts and appendages as shown in figure. Total length 3.5 mm.

Male.—Unknown,

Scombroid host :  Euthynnus affinis (Cantor) [=Euthynnus affinis ffainis (Cantor)].
Locality :  Trivandrum, S.W, Coast of India.
Non-scombroid hosts : None.

Location : Gill arch.

Remarks : The species is described from a single female found along with several speci-
mens of C.kuroshio Shiino from the same host. In the shape of the genital segment the species
is said to resemble C.isonyx Steenstrup and Lutken, and C.trigngularis Shiino, but the longer.
abdomen of C.isonyx and the shape of the anal laminae and the armature of the endopod of
the second leg in C.triangularis are said to differentiate the latter two from C.thymni. As to
the validity of his new species, Pillai (1963) remarks that ‘ Since I have only a single female, prob-
ably slightly abnormal, the identification may be considered provisional.’

The species name Caligus thynni Pillai, 1963 is preoccupied by Caligus thynni Dana, 1852
emended to Caligus thynni by Scott, T. (1914) and as such a new name will have to be proposed
for this species as the name C.thynni is not available for use. It will be desirable if the author
whose attention is being drawn to this could also give a redescription of this species based on
more material. Reference may also be made to the information given under the species Caligus
thynni Dana, on p. in the earlier part of this paper.

Family : EURYPHORIDAE
Genus Caligulus Heegaard, 1962

Generic characters as for Caligus and in addition the dorsal plate of third thoracic segment
entirely covers fourth segment.

Heegaard (1962) places this genus under the family Euryphoridae. - Monotypic. 'Genotype
C.longispinosus Heegaard.
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Figure 42. 1-11. Caligus thynni Pillai, 1963c. Female: 1. dorsal view; 2. antenna; 3. maxillule; 4. maxilla;
5. first maxilliped; 6. second maxilliped; 7. sternal fork ; 8. first leg, tip of exopod ; 9. second leg, endopod; 10.
same, exopod; 11. fourth leg.. 12-16. Caligus kuroshio Shiino, 1959. Female (12-14): 12. dorsal view ; 13. sternal
fork ; 14. fourth leg. Male (15-16) : 15. dorsal view; 16. sternal fork. (After Pillai, 1963). :
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Caligulus longispinosus Heegaard, 1962
(Figure 43 : 8-18)

Description :  Female—Carapace markedly elongate, about one-half times greater than
width ; lateral margins of carapace nearly parallel ; lunules of moderate size not jutting beyond
edge of frontal plates which are wide and separated from carapace by anterior transverse ridge ;
lateral lobes of carapace are short ; median lobe large, about two-thirds width of carapace and
extending backwards forming dorsal plate entirely covering fourth thoracic segment and even
part of genital segment ; genital segment quadrangular with a deep wide incision postero-medially
in which one-segmented abdomen with a pair of anal laminae (not one lamina as mentioned by
Heegaard, p. 171, 1962) is situated. Mouth parts and appendages as figured (Figure 43).
Fifth and sixth pairs of legs wanting in female. Egg strings long, slender, longer than total
length. Total length 3.5 mm.; carapace length 2.5 mm.; width 1.6 mm. ; length of genital
segment 0.9 mm. ; width 1.0 mm.

Male—About same size as female, but with frontal plates and lunules more prominent ;
carapace relatively larger and broader than in female ; genital segment more elliptically rounded
than in female ; lateral lobes of genital segment tipped with two short spines representing vesti-
gial fifth pair of legs ; maxilla, and sternal furca are relatively larger than in female, Total
length 3.2 mm. ; carapace length 2.7 mm. ; width 1.8 mm. ; length of genital segment 0.6 mm. ;
width 0.8 mm.

Scombroid host :  Euthynnus alletteratus (= Euthynnus affinis yaito Kishinouye).
Locality : Howick Island, North Queensland.

Non-scombroid hosts : None,

Location :  On skin (external surface of body of host).

Remarks : Heegaard (1962) mentions that in addition to the large dorsal plates of cara-
pace the species ‘ can be recognised principally by its swimming legs and the accessory spine on
the second antenna.’

Genus Euryphorus Nordmann, 1832
Euryphorus nympha Steenstrup and Lutken, 1861

Ho (1963) has given a redescription of this species based on males and females collected
from the inner surface of the operculum of the common dolphin Coryphaena hippurus. He found
that each female carried a male beneath its genital segment and both sexes had their ventral sur-
faces in contact with each other and had their body axis in the same direction., Remarking
on Shiino’s (1959) relegation of Euryphorus nordmanni Kirtisinghe to the synonym of the above
species, Ho draws attention to two differences, namely, the nature of the rudimentary fifth legs
and the posterior processes of the genital segment of the female described by Kirtisinghe, from
%w typi}cl:al E.nympha, and suggests that ¢ Kirtisinghe’s E.nordmanni is merely a local variety of

.nympha.’ .

Genus Gloiopotes Steenstrup and Lutken, 1861

Gloiopotes longicandatus (Marakawa), 1925
(Figure 45: 7-9)
Heegaard (1962) while remarking on the previous records of this species by Marukawa (1925),

Yamaguti (1936) and Shiino (1954) from the scombroid fishes Tetrapturus mitsukurii Jordan and
Snyder, Parathynnus sibi (Temminck and Schlegel), Xiphias gladius Linnaeus from the Pacific
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coast of Japan and the Mariana Islands and from an unknown host collected at the Palao Island,
also records this species from the following hosts and localities from Australia :

Scromboid hosts : (1) Marlina zelandica (=Tetrapturus audax Philippi); (2) Istiompax
australis [=Makaira indica (Cuvier)].

Localities : (1) From striped marlin caught at Bateman’s Bay, New South Wales, and (2)
from the black marlin caught at Port Jackson and off Broughton Island, Port Stephen, New South
Wales. :

Location ; skin near anal fin of striped marlin ; gill opening of black marlin.
Non-scombroid hosts : None.

Remarks : Heegaard (1962) draws attention to slight differences noticeable between his
drawings of this speciesand the descriptions and drawngs of it given by the aforementioned
Japanese workers. ‘

Ho (1963) has given descriptions of the males and females of this species based on material
collected from the general body surface and the ventral surface of the ‘ sword ’ of Xiphias gladius
Linnaeus and Istiophorus orientalis (Temminck and Schiegel) (=1. gladius) caught from the Pacific
coast off Suao and in the vicinity of the islets of Keelung. He also remarks on specimens in his
collection differing from existing descriptions of the species in (1) the number of setae on the apex
of the first antenna ;- (2) the disposition of soft hairs and spines on the carapace ; and (3) armature
of the terminal segment of the first leg, the fourth leg and the caudal rami.

Gloiopotes watsoni Kirtisinghe, ‘1‘933

Kurian (1955) reports both males and females of this species from the scombroid fish Histio-
phorus gladius (Brouss.) (= Istiophorus gladius (Broussonet) landed at Vizhingam, S.W. coast of
India, in 1952. The specimens are said to resemble the type described by Kirtisinghe (1933) except
that the caudal rami are slightly shorter than the second abdominal somite, whereas in the type
they are longer than the second abdominal somite.

Measurements : Female (Male) : Total length excluding anal laminae 10.7 (10.0) ; length
of carapace 5.3 (4.4) ; and width of carapace 4.5 (3.2) mm.

Genus Tuxophorus Wilson, 1908

Diagnosis : Entire body more or less distinctly segmented and depressed ; fourth segment
narrowed ; genital segment enlarged, often to the size of the carapace ; three anterior segments
‘fused with the head ; first and fourth legs uniramous ; second and third pairs biramous ; fourth
segment separated from fifth with paired dorsal plates, overlapping genital segment in female,
but rudimentary in male ; frontal plates with lunules ; claws on first legs simple ; genital segment
with lobes and rudimentary legs at its posterior corners. External parasites of fishes.

Tuxophorus cervicornis Heegaard, 1962
(Figure 45 : 1-6)
[ Descriptt'on . Female.—Carapace oval, little longer than wide and length about half

-of total length ; frontal plates prominent ; lunules small and widely separated ; median pos-
terior lobe of carapace about half as wide as carapace and projects very slightly beyond tip of
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lateral lobes which are broad and incurved ; fourth segment free and about two times as wide as
long, covered with a pair of lobular wings 7 latter extend outwards to a level with the lateral margins
of genital segment and far enough backwards to cover its base. In adults with the development
of a neck in the fourth segment, the wings get distinctly separated from posterior margin of cara-
pace ; genital segment quadrangular, broader than long ; about two-thirds as wide as carapace ;
fifth pair of legs in the form of branched spiny processes at postero-lateral corners of genital
segment ; abdomen about as long as genital segment and two segmented, second segment being
1.5 times length of first ; egg strings with about 60-100 eggs each ; antenna three segmented, first
joint which is coalesed with carapace possésses a posteriorly directed spine, second and third joints
free last ending in a strong hook ; maxillule and maxilla devoid of palps ; first maxilliped long
and slender as in Caligus, but differs in being three segmented and having a minute palp at base of
third segment ; distal segment ends in a pair of digitiform processes ; second maxilliped also three
segmented, the third segment ending in a claw ; sternal furca strongly developed rather simple
with a massive base and with dagger-shaped diverging arms ; other appendages as figured,

Male.—Unknown. :

Scombroid host :  Scomberomorus commerson (Lacépéde).
Locality : Torres Strait ; and Cape Direction, North Queensland.
Non-scombroid h8sts : None. '
Location : Mouth and probably also gills.

Tuxophorus cybii Nunes-Ruivo, 1956 *

We have not been able to see the original description of this species, but from Heeggard (1962,
p. 1h73) note’ that the furcal structure is not simple as.in T, cervicornis, but has.an extra spine on
each branch. ' ‘ Co

Tuxophorus solandri Kurian, 1962
‘ (Figute 44 : 25-36)

Description : Female.—Carapace ovate, rounded in front with a short incision in centre of
anterior margin ; frontal plates distinct ; lunules moderate ; median posterior lobe of carapace
projecting beyond tip of lateral lobes and about half width of carapace ; lateral lobes broadly
rounded and incurved ; free thoracic segment short and with a wing on each side, each wing extend-
ing outwards beyond level of median lobe of carapace and overlaps part of genital segment ; wings
broadly triangulate ; genital segment broader anteriorly, width of anterior part equalling length
of segment ; midventral side with five or six rows of posteriorly directed short curved spines, not
hitherto noted for other species of genus ; abdomen shorter than genital segment ; two-jointed and
tapering, second segment very small, about three-tenths length of first (in figure shown as about
one seventh) ; anal laminae tapering, about half as long as abdomen, with a tooth on outer margin
and three short terminal setae ; antennule two-jointed, setose, basal joint stout, about two times
as long as distal ; maxillule in form of large plate with a curved terminal spine and a node at outer
edge ; arms of furca widely divergent with pointed apices which are short in relation to massive
basal part ; outer sides of furca with sharp claws ; first maxilliped long, two-jointed, basal joint
stout, terminal claw slender, about 1.5 times length of basal, with two unequal curved distal spines ;
second maxilliped with basal joint long and stout and terminal claw long and curved with an acces-
sory spine on its inner side ; fourth Ieg four-jointed, basal joint much stouter and longer than other
three joints combined-; second and third segments each with a terminal spine and fourth with
three spines ; fifth leg at postero-lateral corner of genital segment extends backwards and outwards
as a strong claw bearing two or three short spines ; sixth legs small, digitiform, with three small
setae ; fifth and sixth legs visible dorsally. Total length including laminae 7,9 mm,
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Figure 44. 1-15. Caligus euthynnus Kurian. Female : 1. dorsal view; 2. antennule with
Junule; 3. antenna; 4. maxilla; 5-6. first and second maxillipeds; 7. sternal furca; 8-11. first to

. fourth legs; 12, anal lamina; Male: 13, dorsal view ; 14. antenna; 15, fifth and sixth legs. 16-24

Caligus _affinis Kurian. Female: 16, dorsal view; 17. antenna; 18. maxillule; 19. maxilla; 20.
sternal furca ; 21. third leg; 22-24, fourth to sixth legs. 25-36 Tuxophorus solandri Kurian. Female :

’ 25, dorsal view; 26. antennule; 27. antenna; 28. maxillule; 29. maxilla; 30. sternal furca; 31. -

%mxilli;;ed; 32-33, first and second legs; 34-35. fourth and fifth legs; 36, anal Jamina, (1-36 after-
urian), .
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Male—Unknown.

Scombroid host :  Acanthocybium solandri (Cuvier).
Locality :  Munambom, Kerala, South West coast of India.
Non-scombroid hosts : None,

Location : External parasite.

Remarks : This species is known from an adult female (Holotype) (Kurian, 1961, p. 74)
although he has given the description under ¢ Adult male’. The figures and descriptions given are
convincingly of the female.

The author also gives a key for the identification of the following four species : T. caligoides
Wilson, T. wilsoni Kirtisinghe, T. tylosuri Rangnekar, and T. solandri Kurian. ~Of these, T. tylosuri
is considered by Pillai (1961) as belonging to the genus Caligus. Of the above four speciestonly
T. solandri is known from a scombroid host. Two additional species of Tuxophorus from scom-
broid hosts (recently described) are, T. cybii Nunes-Ruivo (1956), and T. cervicornis Heegaard
(1962).

'.,3:-".{.‘1-}?::-.

L Y
4mm.

Figure 46. 1-2. Pandarus satyrus Dana. Female : 1. dorsal view; 2. ventral view of
posterior part (After Ju-Shey Ho, 1963).
.

Family : PANDARIDAE
Genus Pandarus Leach, 1816
Pandarus satyrus Dana, 1832
) (Figure 46 : 1-2)
(Syn : Pandarus zygaenae Brasy, 1883),
Scombroid host :  Makaira mitsukurii (Jordan & Snyder) (=T etraptufus audax Philippi).

Locality :  ? Japan,
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Non-scombroid hosts :  Zygaena malleus (Kermadec Island and Cape Verde Islands) ; Prionace
glauca (Hawaii) ; Carcharhinus brachyurus (Gulf of Mexico, and Pacific coast off Suao or in the
vicinity of islets of Keelung) ; Sphyrna zygaena, Isuropsis glauca, Glyphis glaucus (=Prionace
glauca), Alopias pelagicus, and Carcharhinus platyrhynchus (Japan). .

Location ' Externally on various parts of body.

Remarks : The lone scombroid host for this species otherwise found on sharks is interesting,
and raises doubts as to whether there could not have been an accidental transfer of the parasite
from shark to marlin on the deck of the fishing vessel !

References : Yamaguti (1936), Ho (1963), Shiino (1954, 1957, 1959).

Family : ANTHOSOMIDAE
i 'Géﬂ%s Lg;'lianthrppus Blainvi_lle

i Lernanthropus kaliagurta Tripathi
 (Figure 47 : 1-5)

Description :  Female.—Size small (total length up to 2,3 mm.) ; Cephalothorax quadran-
gular and narrower than thorax ; lateral sides folded ventrally extend. anteriorly like two horns
covering first antenna ; neck formed of fusion of first thoracic segmeént with cephalon ; dorsal
plate divided into two almost equal sizes ; genital segment, abdomen and about one fifth of fourth
leg covered by posterior dorsal plate ; genital segment round and small ; one segmented abdomen
about half as broad as genital segment ; anal laminae about two-thirds as long as abdomen and
having small papillae at posterior end ; antennule seven segmented, basal segment longest and
distal segment smallest bearing four setae at tip ; antenna two jointed, prehensilé with second
joint terminating in a strong claw the inner side of which is bullashaped and roughened ; mouth
tube as for genus ; maxillule biramous with oval basipodite and one-jointed conical expodite bear-
ing two setae ; endopod smaller with single broad seta ; maxilla two-jointed, inner margin of distal
joint with three small spines ; maxillipeds two-jointed, second joint ending in a curved claw ;
first leg biramous, rami single jointed ; basipodite with a spined papilla ; exopod with five broad
spines, endopod with two short and one long spine ; third leg uniramous, broadly ovate and ex-
tends ventro-laterally ; fourth leg biramous and divided up to base, the exopod slightly longer than
endopod ; egg sacs long, uniseriate with slightly flattened eggs.

Male—Body short ; cephalothorax trapezoidal with round corners ; first thoracic segmgnt
fused with cephalon ; free part of thorax cylindrical, decreasing in width posteriorly ; genital seg-
ment indistinct ; abdomen one-segmented ; anal laminae. conical and nearly twice length
of abdomen, each with two apical setae and one seta in middle near outer margin ; antennule six-
jointed, distal segment smallest bearing three apical setae ; antenna two-jointed, prehensile, second’
Joint clawed ; maxillule and mouth parts as in female ; maxilla two-jointed, second joint clawed
and having on its inner side three rows of four spines each ; maxilliped two-jointed, distal joint
clawed and inner margin of basal segment with nearly 25 small spines ; first and second legs as in
female ; third leg uniramous, long and tubular ; fourth leg biramous, exopod longer than endopod
and bifurcated for more than three-fourths its length.

Measurements :  Female.—Total length 2.175-2.363 ; cephalothorax 0.87-0.89 x 0.638—
0.797 ; thorax 1.42x0.725; genital segment 0.145-0.159%0.217 ; abdomen 0.116-0.13 x0.116-
0.13 ; anal lamina 0.13-0.145 ; fourth leg exopod 1.887x0.159 ; endopod 1.01 x0.13 ; egg sacs
2.196-2.329 ; eggs 0.092-0,043 % 0,188-0.203 ; antennule 0.145; antenna 0.464,
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Male.—Total length 0.913 ; cephalothorax 0.435 x 0.435 ; thorax 0.42x0.39 ; genital segment
0.029 % 0.101 ; abdomen 0.043X0.058 ; anal lamina 0.087 % 0.021 ; third leg 0.43<0.072 ; fourth
leg exopod 0.362 x0.043 ; endopod 0.261 x 0.029.

Figure 47. 1-5. Lernanthropus kanagurta Tripathi. Female: 1. ventral view ; 2., antenna ;

3

3. maxilla; 4. maxilliped; Male: 5. ventral view (after Tripathi, 1962). .
Scombroid host : 1. Rastrelliger kanagurta (Cuvier).
Locality Puri, Orissa Coast, India.
Non-scombroid host :  Megalaspis cordyla.
Location_: Gills.

Reference : Tripathi (1962).

. Family : PSEUDOCYCNIDAE

Tripathi (1962) places the genus Pseudocycnus under the family Dichelestidae and subfamily
Pseudocycninae. Heegaard (1962) recognises the family Cycnidae Kroyer (1863) in preference to
Pseudocycnidae Wilson (1932) and describes a new genus Paracycnus, with P. Jobosus Heegaard

as the genotype. However, in this ¢ Addendum ’ also we continue-the use of the family name
Pseudocycnidae.

Heegaard (1962) also recognises four genera under the family Cycnidae (=Pseudocycnidae),
namely Cycnus, Paracycnus, Helleria, and Pseudocycnus and distinguished them on the basis of
the combination of characters shown in the following table : '
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Cycnus Paracycnus Helleria Pseudocycnus
1 segment Fused with head Fused with head N%t ﬁésed with Fused with head
ea
Following segments 2, 3 segm, free rest, (2 segm. free, rest |1, 2, 3 segm. free, |2, 3 segm. free, rest
fused with genital |fused with genital rest fused with fused with genital
segm, segm. genital segm. segm.
A, Several joints Several joints As in Paracycnus Few joints
A, Subchela Subchela Like Paracycnus Subchela
Mx Vestigial | Vestigial 3-jointed, small Vestigial
Mxp-1 Vestigial 3-jointed, small 3-jointed, small 3-jointed,-small
Mxp-2 Delicate - Enormously large Large, like Para- |Well developed
: : cycnus, except for
' basal joint.
Pe-1 Bifurcate Unilgxmose, 4-join- Pe, uniramose Uniramosal, 1 joint
te . a .
Pe-2-4 Bifurcate, joinied Bifurcate, unjointed | Pe, missing, Pe, bifurcate, un-
: . | Peq uniramose jointed, Pege,
e ; uniramose

* The answer as to whether these four groups merit, generic status or not should await a review
of the family and until such time tentative recognition is-given to Paracycnus Heegaard. As re-
gards this genus, Heegaard (1962) remarks that it *, ... is very closely related to Cycnus and
Pseudocycnus’ and ‘ Bassett-Smith’s Helleria is another genus with some striking resemblances
to the new Paracycnus.’

We have already mentioned (p. 928) that the generic name Helleria Bassett-Smith (1898a)
being preoccupied, Bassett-Smith himself (1898b) proposed the name Cybicola to replace it with
Helleria armata Bassett-Smith (= Cybicola armata (Bassett-Smith) as the genotype). Kirtisinghe
(1937) has given ample reasons for considering Cybicola Bassett-Smith a synonym of Pseudocycnus
Heller with which we agree. Recently, however, Tripathi (1962) has recognised Cybicola as a sub-
genus of Pseudocycnus and these nomenclatorial changes will have to be taken into account for
evaluating the status of the genera of Pseudocycnidae recognised by Heegaard (1962).

The following combination of characters were used by Tripathi. (1962) to group the species
of Pseudocycnus Heller under two subgenera :

Antennule three- or four-jointed first thoracic segment fused with cephalon ; second and
third thoracic segments with no lateral lobes (Pseudocycnus s. str.).
Species : ‘
P. (P.) appendiculatus Heller.
P. (P.) buccatus Wilson.
P. (P.) spinosus Pearse,

Antennule seven-jointed ; first thoracic segment not completely fused with cephalon ;
second and third thoracic segment with lateral lobes which may or may not be papillose (Cybicola
Bassett-Smith and not Cybicola sub-gen. nov. as given by Tripathi).

Species : R
) P. (C.) armata (Bassett-Smith).
P. (C)) elongata Pearse.” = .
P. (C.) scomberesocis Yamaguti,
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Genus Paracycnus Heegaard, 1962
The diagnostic characters of the genus are given in the table on p. 985,

Paracycnus lobosus Heegaard, 1962
(Figure 48 : 1-9)

Description : Female.—Carapace ovate, anteriorly narrow and lateral margins curved into -
well rounded lobes ; posterior corners of carapace prolonged into well-rounded lobes ; free second
segment wider than carapace with free lateral margins drawn out into postero-laterally pointing
lobes ; third segment with double lateral lobes, while fourth segment with single lateral lobe as
second segment ; the trunk formed also of the fusion of fifth and genital segment long, cylindrical
and of uniform width ; one segmented abdomen markedly short, broader than long and carries
a pair of long caudal rami broader at their bases and tapering towards their tips. Antennule
long, slender, seven-jointed with horn-like seta on second joint ; and common setae on other
joints except one, two and four ; antenna threée-jointed and prehensile third joint of antenna very
movable and can be bent backwards to form a subchela with second joint ; mouth cone short,
maxilla rudimentary ; second maxillipeds large and prehensile ; first maxilleped vestigial and
present as a small three-jointed organ at inner base of second maxilliped ; first pair of legs unira-
mous, four-jointed ; second, third and fourth legs with sympodial bulb with two small unjointed
lobes representing exopod and endopod, each furnished with a short seta. Head 0.9 mm. ; greatest
width 1.1 mm. ; length of free segment 0.5 mm. ; trunk 5. 0 mm, ; and width of trunk a little less
than 1.0 mm. .

Male.—~Unknown.

‘Scombroid”hosts : (1) Scomberomorus commerson (Lacépede). (2) Scomberomorus queens-
landicus Munro.

Localities : (1) Cape Direction, North Queensland ; and Torris Strait. (2) Eden Reef and
Princess Charlotte Bay, North Queensland. ‘

Non-scombroid hosts :  None.
Location : 7 (Most probably gills).

Remarks : There is hardly any need to draw attention to the several similarities of this species
to Pseudocycnus armatus Bassett-Smith,

Genus Pseudocycnus Heller, 1865
Pseudocycnus armatus (Bassett-Smith), 1898

Remarks : Kurian (1961) recorded ovigerous females (total length of one : 5.6 mm. inclusive
of anal laminae ; egg case 6.4 mm. long) from the gills of the scombroid fish Indocybium guttatum
(Bloch and Schneider) [=Scomberomorus g. guttatus (Bloch and Schneider)] caught off Alleppey,
S.W. Coast of India. The anterior part of the cephalathorax, abdqgmnen and anal laminae and the
second maxilliped are figured.

Tripathi (1962) records Pseudocycnus (Cybicola) armatus from the gills of the scombroid fish
Cybium guttatum (= Scomberomorus g. guttatus (Bloch and Schneider) from Puri, Orissa Coast,
India. Two females and a male were obtained by him and the following measurements are given
by him for a female and a (male). )
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Total length 4.393 (1.795) ; cephalothorax 0.58 x0.58 (p.4<0.4) ; thorax and second segment
0.319x0.58 (thorax, second and third segment in male 0.232 % 0.232) ; fourth and genital segments

Figure 48. 1-9. Paracycnus lobosus Heegaard. Female: 1. dorsal view; 2-4. ventral, dorsal
and lateral views of head; 5. posterior ventral region; 6-7. antennule and antenna; 8. maxilliped ;
9. first leg (1-9 after Heegaard).

2.463 %.0.58 (1.029 X 0.348) ; abdomen 0.232 % 0.507 (0.145 <0.174) ; and anal lamina 0.638 x 0.232
(0.145% 0,058 in male). ’
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Pseudocycnus scomberomori Yamaguti, 1939¢
(Figure : 49 : 10-18)

Description :  Female.—Carapace slightly broader than long, narrowed anteriorly with pro-
minent postero-lateral corners not divided into lobes posteriorly ; first thoracic segment narrower
than second ; third and fourth segments with short digitiform processes on either side ; fifth seg-
ment indicated by a pair of lateral setae fused with the genital segment ; latter cylindrical, about
3.5 mm, long and 0.55 to 0.65 mm. broad ; abdomen very short, about 0.4 mm. long ; caudal rami

Figure 49. 1-9. Clavellopsis paradoxa (van Beneden). Female : 1. dorsal view; 2. antennule;
3. antenna ;- 4. mandibular apex; 5. maxillule; 6. maxilla; and 7. maxilliped; Male: ‘8. lateral
view; 9. maxilla. 10-18. Pseudocycnus scomberomori Yamaguti, Female : 10. dorsal view; 11.
antennule ; 12. antenna; 13. maxillule; 14, maxilla; 15. maxilliped; 16-18. first to third legs.
19. Pennella instructa Wilson. (1-9 after Scott & Scott; 10-19 after Yamaguti).
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short, digitiform, about 0.3 mm. long with two setae at about middle of outer margin and a short
spine at tip. Egg strings 10.2 to 10.8 mm. long attached to genital segment and dorsal to abdomen.
Total length 4.7 to 5.0 mm,

Antennule seven segmented, second segment with a stout blunt spine at distal end of posterior
margin ; antenna uncinate, terminal claw with an accessory spine near middle of inner margin and
another smaller one at base ; maxillule with two spiniform processes one of which is directed
anteriorwards and terminates in two points and the other single and directed inwards ; maxilla
with a knob-like protuberance between its base and maxillule ; terminal claw laterally pectinate ;
maxilliped when viewed from side consists of stout base with a blunt spine on inner margin and two
rami, the inner of which bears two spines and the outer a row of five spines ; second leg biramous,
basal segment broad and each ramus tipped with 3 spines ; fourth leg wanting. )

Male.—Unknown.

Scombroid host :  Scomberomorus chinensis.,
Locality : Inland Sea, Japan.
Non-scombroid hosts : None,
Location : Gills, :
. Remarks :  Yamaguti (1939c) remarks that the species differs from P, armatus (Bassett-Smith)
and Kirtisinghe (1935, 1937), primarily in the head being broader than the trunk and the well
developed nature of the first leg. : . '

Family : PENNELLIDAE

Genus Pennella Oken

Pennella instricta Wilson ' f -
- (Figure 49 : 19)

Scombroid host: (1) Istiompax australis [=Makaira indica (Cuvier)]. (2) Marlina zelandica
(=Tetrapturus audax Philippi).

Localities : (1) Broughton Island near Port Stephen, New South Wales, Australia ; (2) Port
Jackson, New South Wales, Australia. ,

Non-scombroid hosts : None,
Location : Heegaard (1962) records seven specimens from the skin of the black marlin and

two specimens found embeded in the fin of the striped marlin from Australian waters.

Pennella sp. Ishii, 1916

Ishii (1916) records Pennella sp. from the undermentioned scombroid hosts from Japan :
(1) Thunnus orientalis (Temminck and Schlegel) [=T. thynnus orientalis (Temminck and Schlegel)]
and Xiphias gladius Linnaeus.

Pennella sp. Ho, 1963

Ho (1963) remarks on finding a species of Pennella inserted into the bodies of Xiphias gladius
Linnaeus and Istiophorus orientalis (Temminck and Schlegel) (=1. gladius) landed at the fishing
port of Nanfango in Formosa, but caught off Suao or in the vicinity of the islets of Keelung,



990 E. G. SILAS AND A. N, P, UMMERKUTTY
" Suborder LERNAEOPODOIDA
Family : LERNAEPODIDAE

Genus Brachiella Cuvier, 1817
Brachiella thynni Cuvier, 1817

Scombroid host :  Indocybium lineolatum (Cuvier) [=Scomberomorus lineolatus (Cuvier)].
Locality :  Trivandrum, S.W. Coast of India.

Non-scombroid hosts :  See p. 940 in main part of paper.

Location : Posterior side of base of pectoral fin.

Remarks :  Pillai (1962¢) mentions the above additional scombroid host for this species.

Genus Clavellopsis Wilson

Clavellopsis paradoxa (van Beneden), 1851
(Figure 49 : 1-9)
(Syn : Anchorella paradoxa van Beneden, 1851 ; Clavella paradoxa Scott and Scott, 1913).

Description :  Female.—Cephalathorax fairly elongate, deflected backwards upon genital
segment and slightly longer than that ; genital segment subquadriform with posterior corners
produced postero-laterally and tapering ; an unpaired knobular process situated dorso-medially
between lateral processes of genital segment ; anterior part of genital segment with three shallow
knob-like projections ; two similar, but smaller knobular projections on anteriormost part of
head ; antennule two-segmented and antenna three-jointed ; distal end of mandible serrated on
one side ; maxilla slender with three digitate terminal processes ; first maxilliped two segmented
with terminal claws ; second maxilliped short, coalascent and fixed to terminal chitinous plug ;
size exclusive of cephalothorax about 4 mm.

Male.—Minute, nearly globular in shape ; second maxilliped relatively stouter than in female
with single terminal claw. '

Scombroid host :  Scomber scombrus Linnaeus.

Localities : British and Irish Seas.

Non-scombroid hosts : None.

Location : Gill filaments of host.

References : van Beneden (1851), Bassett-Smith (1896), Scott (1906), Scott and Scott
(1913), Wilson (1915), and Yamaguti (1939a).

Remarks : This species does not fully conform to the generic diagnosis given by Wilson’
(1915, 1932). The presence of the posterior processes of the genital segment distinguishes it
from Clavella and Clavellisa.

Clavellopsis saba Yamaguti, 1939a
(Figure 50 : 1-10)

Description :  Female—Trunk elliptical about 2.8 to 3.7 mm. long, 1.0 to 1.8 mm. broad
with a pair of conical processes ; median genital process fairly large, rounded, and of same length
as lateral processes ; cephalothorax in line with maxillipeds, slender, 4.3 to 5.0 mm. long and
0.34 to 0.6 mm. thick ; head not enlarged, bluntly rounded in front ; antennule three segmented,
basal segment with a knobular enlargement on antero-medial side and terminal segment tipped
with 4 spines ; antenna biramous, anterior ramus one segmented, bluntly rounded and finely



PARASITES OF -SCOMBROID “FISHES. PART 1. PARASITIC COPEPODA 991

spined ; posterior ramus two segmented, as ‘long as-anterior one, with two short spines and
nodule at tip which is spined ; mandible with a row of 10 teeth, distal one rather blunt and proxi-
mal pointed ; maxillule terminating in three spiniform processes one of which is small ; proximal
segment of maxilla stout with a single median spine on inner side surrounded by spinules ; distal
segment with a spine on ventral side denticulated and a terminal claw ; maxilliped fuseq through-
out its length, and abruptly narrows near the tip where it forms a collar-like fold ; a pair of large
protuberances present on ventral side of maxillipeds.

Fig. 30. 1-10. Clavellopsis saba Yamaguti. Female: 1. cephalothorax lateral view and
trunk ventral view; 2. antennule; 3. antenna; 4. maxillule; 5., mandible; 6. maxilla; Male:
7. lateral view ; 8. antenna ; 9. maxilla; 10. maxilliFed. 11-20. Clavellisa scombri (Kurz). Female :
11. aduit; 12. antennule; 13. antenna; 14. maxillule; 15, maxilla; Male: 16. lateral view ;
17. antennule and antenna ; 18. maxillule; 19, maxilla; 20. maxilliped (1-20 after Yamaguti).

Male.—Body 0.56 mm. long; cephalothorax 0.34 mm, long; trunk strongly arched dor-
salgf'; antennule similar to female ; anterior ramus of antenna much shorter than posterior one
and provided on outer side -of its base with a relatively large spine ; maxilla with a stout basal
segment -and .a single terminal claw extending against conical process of basal segment ; basal
segment of maxilliped rod-like and attenuated at distal end with a depression covered with
minute blunt spines at distal corner against which the small terminal claw shuts down.,

Scombroid host : Scomber japonicus (=Scomber j. japonicus Houttuyn).

Locality : ~ Sizuoka Prefecture, Japan ; Tsunodayama, Niigata Prefecture, Japan,

Non-scombroid hosts : None,

Location : Gills.

Reference : Yamaguti (1939a).

13
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HOST—PARASITE LIST

(The generic names of host and parasite species are alphabetically attanged in the list. As
the original description of Tuxophorus cybii Nunes-Ruvio (1956) has not been consulted in original,
the name of the host species is not available for inclusion in this list).

Host species Parasite species
Acanthocybium solandri (Cuvier).................. Tuxophorus solandri Kurian
Auxis thazard (Lacépade)........................ Caligus auxisi Pillai
Euthynnus affinis affinis (Cantor) ................ \Caligus aﬁ?ni& Kurian ~

Caligus amblygenitalis Pillai
Caligus coryphaenae Steenstrup and
Lutken ~
Caligus euthynnus Kurian
Caligus kuroshio Shiino
‘ Caligus thynni Pillai
Euthynnus affinis yaito Kishinouye................ Caligulus longispinosus Heegaard
Caligus alveolaris Heegaard

Istiophorus gladius (Broussonnet) ................ Gloiopotes watsoni Kirtisinghe
Pennella sp, Ho, 1963 '
Katsuwonus pelamis (Linnaeus) .................. Caligus  coryphaenae Steenstrup and
- Lutken
Makaira indica (Cuvier).................. P Gloiopotes longicaudatus (Marukawa)
a Pennella instricta Wilson
Rastrelliger kanagurta (Cuvier) ........... e Bomalochus aculeatus Pillaj
Caligus kanagurta Pillai
Lernanthropus kanagurta Tripathi
Scomber japonicus japonicus Houttuyn............ Clavellopsis saba Yamaguti
Scomber scombrus Linnaeus .................... Clavellopsis paradoxa (van Beneden)
Scomberomorus chinensis ...................... Pseudocycnus scomberomori Yamaguti
Scomberomorus commerson Lacépéde ............ Caligus obovatus Heegaard

Caligus maculatus Heegaard

Caligus proboscidactus Heeghard
Caligus quingueabdominalis Heegaard
Paracycnus lobosus Heegaard
Tuxophorus cervicornis Heegaard

Scomberomorus guttatus guttatus (Bloch and
Schneider) ..........cooiiii Caligus brevisoris Shen
Pseudocycnus armatus (Bassett-Smith)

Scomberomorus niphonius (Cuvier),............... Caligus microdontus Heegaard

Scomberomorus lineolatus (Cuvier).......... A Brachiella thynni Cu\)ie:
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Scomberomorus queenslandicus Munro .......... . Caligus maculatus Heegaard _
Caligus obovatus Heegaard

Caligus proboscidatus Heegaard
Paracycnus lobosus Heegaard

Tetrapturus audax Philippi .....................c  Gloiopotes longicaudatus (Marukawa)
- Pandarus satyrus Dana
Pennella instricta Wilson

Thunnus thynnus arxentalis (Temmmck and

Schlegel) ............. seveessisiaianessies  Pennella sp. Ishii, 1916
,X{}:hias gladius Linnaeus. . .. vertisssesevesons - Pennella sp. Ishii, 1916
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