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node on medial sm-face bearing 2 spinules instead of 1, distal 3 nodes

not as prominent as in female. Maxillae and maxillipeds situated on

irregular, apron-like projection, posterior half of projection separated

from anterior half by distinct ridge. Maxillae (fig. 67/) well developed,

2-segmented, situated on anterior half of projection. Both maxillae

connected at inner proximal end by posteriorly bifiu-cate band of heavy

sclerotization. First segment well developed, with heavily sclerotized

ring at proximal end, duct from maxillary gland visible inside proximal

inner sui'face of appendage. Second segment fused to clawlike

terminal process.

Maxilliped (fig. Q7g) 2-segmented, situated on posterior half of

apron-like projection. First segment of maxilliped elongate, with

3 adhesion surfaces on inner siu'face. Adhesion sm'faces formed by
numerous minute, padlike or hook-shaped projections (fig. 67A).

Proximal adhesion sm-face associated with heavily sclerotized ridge

and pad, medial surface associated with swelling, swelling with

spinule; distal adhesion sm'face associated with swelling on distal

inner sm-face. Second segment elongate, with adhesion process

on distal half of posterior siu*face; terminal process short, clawlike,

distinct from segment.

Discussion.—The Hawaiian specimens differ from the description

given by Shiino (1956b) primarily in the characteristics of the male:

the shorter cephalothorax and longer trunk, the presence of 3 instead

of 2 tuberculated bulges (adhesion pads) on the first segment of the

maxilliped, and the presence of 2 spinules on the exopodite of the

antenna. Whether or not these differences warrant specific con-

sideration remains questionable. The similarity of the female and

the males, with the exceptions here noted, and the broad distribution

of the parasite and the pelagic hosts that it characteristically

parasitizes suggest, to the present author, that these differences are

due to intraspecific variation.

Brachiella regia, new species

Figures 68, 69

Material.—Two females and 2 males from the gill arches of

Lampris regius (Bonnet) captured in the Oahu region and examined

by Walter Fujii, at the Honolulu Aquarium. One of the females

(USNM 112936) has been designated as the holotype, 1 of the males

(USNM 113033) as the allotype, and the remaining male and female

(USNM 113034) have been designated as paratypes.
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Measurements.— (In mm) 1 female and 1 male:

Total length, excluding lateral

posterior processes but female

including median projection 9.08

Length of ceiihalothorax, anterior

to maxillae 4.70

Width of anterior region of

cephalothorax 0.86

Length from maxillae to trunk 0.78

Width of posterior region of

cephalothorax (at maxilla) 0.99

Length of trunk 3.07

Width of trunk l.GO

Lengtli of median posterior process 1.11

Length of dorsal posterior processes 0.52

Length of ventral posterior processes 0.58

Length of egg string 2.48

Total length, excluding posterior male

processes 3.44

Length of prosome 1.08

Width of prosome 0.90

Length of urosome 2.25

Width of urosome 0.81

Width at constriction between prosome

and urosome 0.77

Description of female.—Body (fig. 68a) 2-parted, anterior part

consisting of cephalothorax, posterior of trunk. Cephalothorax elon-

gate, at sharp angle to longitudinal axis of trunk, consisting of cepha-

lon and maxilliped-bearing segment; anterior third with heavily

sclerotized tergum. Trunk, excluding posterior processes, approx-

imately three-fourths the length of cephalothorax, separable from

cephalothorax by distinct groove on lateral and ventral surfaces,

groove not as distinct dorsally. Trunk flattened dorsoventrally,

basically rectangular from dorsal viewpoint although with numerous

small irregularities. Posterior end (fig. 68c) with 2 pairs of short,

knoblike processes laterally, with rounded projection on ventral

median surface.

Antennules, antennae, maxillules, maxillae, and maxillipeds covered

with thick layer of cuticular material, material overlying thin, darker

inner layer. Segment division of mentioned appendages not ex-

tending through outer layer although usually discernible and distinct

in inner layer.

Antennule (fig. 68e) 3-segmented, situated on ventral anterior sm'-

face of cephalothorax. First segment large, irregular, approximately

1 Yi times the combined lengths of second and third segments. Second
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segment slightly more than half the length of third; third segment

elongate, rounded distally, distal end with 4 naked setiiles. Antenna

(fig. 68^) biramoiis, originating from lateral anterior surface of cepha-

lothorax. Protopodite 1-segmented, inner, darker portion of cuticle

forming 3 knob-shaped proximal processes articulating with inden-

tations on knob-shaped processes of cephalothorax. Distal end of

protopodite irregular, indistinct along inner siu-face, at origin of endop-

odite. Exopodite appearing 1-segmented, approximately three-

fourths the length of protopodite. Distal end of exopodite curved

inward slightly, outer margin broadly convex, siu-face finely dentic-

ulated, inner margin broadly concave. Endopodite small, 2-seg-

mented, first segment slightly longer than second, second with spinule

on distal end.

Mandible (fig. Q8h) appearing 3-parted, proximal part broad proxi-

mally, tapered abruptly, remaining parts tapered gradually to bluntly

rounded distal end. Inner siu-face of distal part with 8-10 primary

denticulations and 2 secondary denticulations, 1 between the first and

second primary denticulations, the other between the second and

third. Maxillule (fig. 68i) situated just posterior to mandible base,

consisting of stalk bearing palp on median posterior surface, palp with

2 spinides distally; distal surface of maxillide with 2 nodides and spi-

nide, both nodules with spinide distally. Maxillae (fig. 68a) elongate,

approximately lYi times the length of cephalothorax, situated at

posterior end of cephalothorax, well behind maxillipeds. Maxillae

separate to distal end, attached to small, top-shaped bidla.

Maxilliped (fig. Q8j) 2-segmented, extending anteriorly from pad-

like ledge slightly posterior to mouth cone. First segment strongly

developed, with smoothly irregidar outline, bearing small, spinule-

like projection from medial inner siu-face. Second segment elongate,

with nodule on medial ventral surface, nodule bearing minute, sub-

conical projection. Distal end of second segment irregular, with step-

like indentation on inner siu'face, bearing 2 small, spinelike accessory

processes from inner siu-face and single, large, clawlike terminal

process.

Description of male.—Body (figs. 69a, b) tapered at both ends,

lateral margins parallel throughout most of length although constric-

FiGURE 68.

—

Brachiella regia, new species, female: a, lateral view; b, anterior portion of

cephalothorax, dorsal view showing irregular cuticular splotches; c, posterior region of

trunk showing posterior processes and portion of egg strings, ventral view; d, same, from

dorsal viewpoint with all except base of egg strings removed; e, left antennule, ventral

view;/, oral region, right side showing antennule, antenna (a-2), mouth cone, mandible,

maxillule (ma-1), and maxilliped (mxpd), ventral view; g, right antenna, ventral view;

h, denticulated portion of mandible, lateral view [drawn by Z. Kabata]; i, right maxillule,

ventral view;/, right maxilliped, ventral view.
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Q025mm.?
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tion present immediately posterior to maxillipeds in 1 specimen (not

shown in figures). Posterior region with pah- of unarmed subterminal

dorsal flaps (caudal rami?) and pair of slightly projecting, knoblike

terminal processes. Anterior third of body heavily sclerotized dor-

sally; mouth cone projecting anteriorly and ventrally, slightly past

anterior end of cephalothorax.

Antennule (fig. 69c) 3-segmented, situated lateral and slightly

posterior to anterior edge of mouth cone base. First segment more
than IK times the combined lengths of second and third segments,

0.1 mm.o"

Figure 69.

—

Brachiella regia, new species, male: a, lateral view; i, dorsal view. Lateral

view: c, right antennule; d, right antenna; e, denticulated portion of mandible [drawn

by Z. Kabata];/, right maxillule; g, right maxilla; h, right maxilliped.

broad proximally, tapered slightly to distal end. Second segment

short, collar shaped; third segment dactyliform, approximately twice

the length of second, distal end rounded, tipped by 3 naked setules.

Antenna (fig. 69c?) biramous, situated slightly posterior and lateral to

antennule base. Protopodite 2-segmented, segments of approxi-

mately equal size, both irregular in outline. Exopodite 1-segmented,

small, less than one-third the length of protopodite, broadly rounded
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distally, without armature. Endopodite 2-segmented, slightly more

than one-third the length of protopodite. First segment approxi-

mately twice the length of second, with small, finely denticulated

knob on inner surface. Distal surface of second segment flattened,

with 2 small spinules on inner half and single, larger spinule on outer

half.

Mandible (fig. 69e) appearing 3-parted, rodlike; distalmost part

flattened, inner surface with 9 denticidations, the third slightly smaller

and considered a secondary denticulation by Kabata (from correspond-

ence) . Maxillule (fig. 69/) ad j acent to posterior lateral portion of mouth

cone base, consisting of stalk bearing single palp on median posterior

surface, palp with 2 terminal spinules; 2 elongate, spinule-tipped

dactyliform processes present on distal end of maxillule. MaxUla

(fig. 69^) prehensile, 2-segmented, situated well posterior to mouth

cone base. First segment strongly developed, proximal and outer

margins flatly convex, inner surface indented medially, indentation

with pocket-like depression receiving terminal process of second

segment when segment flexed. Second segment short, heavily scle-

rotized, fused with clawlike terminal process, and bearing minute,

spinelike accessory process on inner surface.

Maxilliped (fig. Q9h) 2-segmented, originating from irregular pro-

jection immediately posterior to maxillae. First segment strongly

developed, narrow proximally, flared to broad distal half; inner surface

indented distally, indentation with small concavity receiving terminal

process of second segment when segment flexed. Second segment

smaU, heavily sclerotized, fused with clawlike terminal process,

bearing small, spinelike accessory process from inner surface and

minute, spinule-like process from outer surface.

Discussion.—The species is placed in the genus Brachiella be-

cause the female cephalothorax is elongate and cylindrical, is flexed

backward, and is "covered" by a heavily sclerotized tergum. Addi-

tionally, the trunk of the female is swollen and flattened dorsoven-

trally, there are 4 pau's of posterior processes, an unpau'ed genital

process is present, and there is no visible abdomen or caudal rami.

The characteristics of the male cast some doubt on the inclusion of

the species in Brachiella. The prosome and urosome of the figured

specimen are in an essentially straight line although the urosome of

the second male specimen is at an angle to the prosome. The author

is deeply indebted to Dr. Z. Kabata for a rather exhaustive examina-

tion of the paratype material and a comparison of the male with the

male of Andropoda lampri (Scott, 1901). Based upon the comparison

of the males of B. regia and A. lampri and upon the similarity of the

female of B. regia with other members of the genus Brachiella, the

species is presently placed within this genus.
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The female of Brachiella regia shows some affinities with species

such as B. concava Wilson, 1913, and B. gracilis Wilson, 1908, in the

nature of the cephalothorax and maxUlae. Additionally, the short

posterior processes of the female are comparable with those of B.

pteroplateae Yamaguti and Yamasu, 1959, B. bera Yamaguti, 1939c,

and B. mitrata Wilson, 1915. The combination of the long reflexed

cephalothorax, the long maxillae, the short posterior processes, and
the large genital process is, however, unique.

The male shows some affinities with the male of B. thynni Cuvier,

1829, in the general nature of the body. The appendages of the

cephalothorax, however, are strongly reminiscent of those of Andro-

poda lampri (Scott, 1901), although the mandible has one denticu-

lation that Kabata (correspondence) terms a secondary tooth, whUe
the denticulations in A. lampri are homogeneous. There is some
variation in the denticulation of the mandible of both the female and
the male, the female possessing 8-10 primary denticulations, the male
"secondary tooth" being slightly larger in the unfigured male than in

the figured male. Further, the posterior end of the male of B. regia

does not protrude as in Andropoda lampri, and the posterior processes

are not as distinct and do not project past the thick, heavily sclero-

tized cuticle.

The species name is derived from the name of the host, Lampris
regius.

Family Naobranchiidae

Naohranchia Hesse, 1863

Diagnosis.—Female: Cephalothorax elongate, vermiform; trunk

swollen, anterior end including maxilla-bearing segment. Abdomen
and caudal rami usually distinct although sometimes covered by
egg masses. Eggs enclosed in membranous extension of cuticle,

enveloping posterior and at least part of lateral surface of trunk.

Antennule 2-5 segmented; antenna biramous. Mandible rodhke.

Maxillule bipartite, with or without palp; maxilla fofiaceous, usually

with muscle bands extending length of appendage, forming organ
of attachment that envelops gill filaments of host. Alaxilliped

2-segmented, second segment fused with clawlike terminal process.

Oval adhesion pads or cup-shaped structures may be present adjacent

to maxillipeds.

Male: See Yamaguti, 1963, p. 303.

Naohranchia species

Figure 70

Material.—One female (USNM 112937) from gill cavity of

spotted moray eel from Honolulu Aquarium.
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Measurements.— (In mm) 1 female:
female

Total length, including egg naasses 3. 75

Length of cephalothorax, to maxillae 2. 30

Length of cephalothorax, to maxillipeds 0. 36

Width of anterior region of cephalothorax 0. 37

Width of posterior region of cephalothorax, just anterior to maxillae 0. 94

Length from anterior to posterior end of maxillae 0. 94

Width of base of maxillae 0. 80

Length of trunk 2. 00

Width of trunk 2. 33

Description of female.—Body (figs. 70a, 6) separable into 2 parts,

vermiform cephalothorax and broad, posteriorly romided trmik.

Anterior end of cephalothorax slightly expanded, from dorsal view-

point; tapered to narrow, rounded end, in lateral view, ventral sm^-

face bearing antennules, antennae, mandibles, maxillules, and

maxillipeds. Margin of anterior end of cephalothorax with heavily

sclerotized band broken by several mmute swellings associated with

minute channels through band, similar to nodules bearing hau'like

processes on caligoids. Remaining part of cephalothorax iiTegular

(irregularities may be due to preservation), with several superficial,

incomplete annuli. Trunk expanded, rounded from dorsal and ven-

tral viewpoints, overlapping dorsal posterior end of cephalothorax;

lateral and posterior sm'faces covered by egg cases, cases projecting

dorsally at flat angle giving semi V-shaped appearance in trans-

verse section. No abdomen visible although possibly covered by egg

cases; caudal rami not distinct although 2 minute, knoblike projec-

tions present between egg cases at posterior end of trunk, projections

not visible imless egg cases separated. Outer covering of egg cases

appearing thick, with moderately sclerotized band on lateral region.

Because of the small size of the appendages, with the exception of

the second maxillae and maxillipeds, the presence of only a single

specimen in the collection and the resultant hesitancy to dissect the

appendages, the following description should be used with some

caution.

Antennule (fig. lOd) situated on lateral-median ventral surface of

cephalothorax, behind anterior end of body and slightly lateral to

mouth cone. Appendage 3-segmented, first segment longer than

combined lengths of remaining 2 segments; third segment bearing 4

minute, subconical projections. Antenna (fig. 70e) situated between

antennule and base of labrum, appearing imiramous; 2-segmented,

tipped by clawlike projection. Mouth cone distinct though small,

with distinct space between labrum and labium. Labrum appearing

pointed distally, with heavily sclerotized band medially; labium with

U-shaped opening distally. Mandible (fig. 70e) rodlike, flattened

distally, with approximately 6 falciform denticulations along distal
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inner margin.^: Maxillule (fig. 70e) nodular, situated adjacent to pos-

terior lateral surface of labium base, with 2 setule-like projections

distally. Maxillae (fig. 70/) fused, foliaceous, situated at posterior

0.5 mm (^ 004 mm.

Figure 70.

—

Naobranchia species, female: a, dorsal view; b, lateral view (ma-2= maxillae).

Ventral view: c, anterior end of cephalothorax showing antennules (a-1) (antennae hidden

under antennules and not visible), mouth cone, maxillules, maxillipeds, and cup-shaped

structure lateral to mouth cone; d, left antennule; e, oral region showing antenna (a-2),

mouth cone, mandibles, and maxillule (ma-1);/, maxilla; g, right maxilliped.

end of vermiform cephalothorax and included in anterior portion of

trimk. Fused maxillae forming obcordate ventral projection, fusion

appearing to be at distal ends of maxillae, not with body; maxillae

without distinct muscle bands.
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Maxilliped (fig. 70^) 2-segmented, situated in small concavity

slightly posterior and lateral to labium base. First segment with

shelflike indentation on distal half of inner siu"face, shelf with pair of

nodules forming depression receiving distal end of second segment

terminal process when segment flexed. Second segment small, sub-

conical, tipped by indistinctly separable, claw-shaped terminal process.

Semicircular cuplike cuticular (?) formation present lateral to max-
illiped base, extending anteriorly to region of antennule base. Pos-

terior siuface of formation with pair of membranous, flangelike projec-

tions bearing fine indistinct grooves.

Discussion.—The single specimen has several distinctive features.

The presence of the semicircular cuplike formation (adhesion pads?)

is found in TV. aulojn Yamaguti (1939c), although in this species they

are oriented in a longitudinal dhection whUe in the Hawaiian specimen

they are oriented laterally. The apparent lack of muscle bands in

the maxillae and the fusion of these 2 appendages to each other and
not the body surface may be diagnostic although it may instead suggest

an immatiu-e condition as Pearse (1952a, fig. 126) indicates for N.
spinosa Pearse. The possible immature condition of the specimen

may also explain the distinctive cuplike structiu"es. Yamaguti (1939c)

figures a distinct cuplike structm-e for a 3.2 mm specimen of N. aulopi

while Shiino (1958) states "striated pads just behind 2nd max-
illipeds [= maxiUipeds] rather low and inconspicuous" in a 5.07 mm
specimen of N. aulopi. Both of these authors figure the adult female

with eggs so that if this is a characteristic of immature specimens,

the pad is still present at the time ovulation commences. In adult

female specimens of N. variabilis Brian, deposited by R. Bere in the

U.S. National Museum (79146), there is no distinct process of this

type although there is a slight concavity in the same region and cm^ved,

heavily sclerotized rodlike structures are visible in the cuticle.

The Hawaiian specimen appears to most closely resemble A^. varia-

bilis Brian. The similarity is not only in the general shape of the

body in the 3-segmented antennule although Pfllai (1962a) describes a

5-segmented appendage for this species. The antenna of the Hawaiian
specimen is here described as uniramous although with some question.

The maxfllides and maxiUipeds also are similar to those described

for A^. variabilis by Bere (1936) and Pillai (1962a).



Host-Parasite List

The list given below provides the scientific and common name
of the host, when available, and the parasitic copepods taken from

it in Hawaiian waters. The list includes the copepods described

in the present paper and in Lewis, 1964a,b, 1966. With few excep-

tions, the hosts are arranged in the same sequence used by Gosline

and Brock (1960) in their "Handbook of Hawaiian Fishes."

host

Carcharodon carcharias (white shark)

Prionace glauca (great blue shark)

Galeocerdo cuvicr (tiger shark)

Pterolamiops longimanus (whitetip shark)

Carcharhinus melanopterusl (blacktip shark)

Sphyrna lewini (hammerhead shark)

Hexanchus griseus?

Unidentified sharks

7Aetobaius narinari (eagle ray)

Saurida gracilis (lizard fish)

Muraenidae (moray eels)

Fistularia petimha (cornet fish)

Aulostomus chinensis (trumpet fish)

Holocentrus xantherythrus

Myripristis pralinius

Lampris regixis

Sphyraena barracuda

Pranesus insularuml

Seriola dumerilii (yellowtail)

Caranx melampygusi

Coryphaena hippurus (dolphin)

190

copepod parasites

Anthosoma crassum

Dinematura latifolia

Pandarus satyrus

Phyllolhyreus cornutus

Nesippus crypturus

Alehion echinatus

Pandarus cranchii

Pandarus smithii

Kroyeria praelongacicula

Pandarus cranchii

Alehion echinatus

Paeon vaissierei

Demoleus heptapus

Alehion gracilis

Dineynatura latifolia

Pandarus cranchii

Pandarus smithii

Trehius caudatus

Caligus kola

Pseudotaeniacanthus puhi

Naohranchia species

Dentigryps bifurcatus

Nesippus costatus?

Dentigryps bifurcatus

Caligus ligatus

Caligus flexispina

Caligus ligatus

Nesippus costatus?

Brachiella regia

Midias lohodes

Caligus ligatus

Nesippus costatus?

Dentigryps ulua

Caligus longipedis

Euryphorus nordmanni

Caligus coryphaenae

Caligus quadralus

Charopinopsis quaternia
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host

Mulloidichthys aurifiarnma

Parupeneus pleurostignia

Chaetodon fremblii

Chaetodon quadrimaculatus

Chaetodon miliaris

Dascyllus albisella

Pomacentrus jenkinsi

Bodianus bilunnlatus

Unidentified labrid

Scarus species

Zanclus canescens

Acanthurus guttatus

Acanthurus nigroris

Acanthurus olivaceus

Acanthurus dussumieri

Acanthurus xanthopterus

Acanthurus mata

Acanthurus triostegus sandvicensis

Ctenochaetus strigosus

Zebrasoma flavescens

Naso lituratus

Naso hexacanthus

Naso unicornis

Acanthocybium solandri (wahoo, ono)

Auxis thazard (frigate mackerel)

Katsuwonus pelamis (skipjack)

copepod parasites

Hatschekia breviramus

Lepeophthelrus dissimulatus

Dentigryps bifurcatus

Caligus kapuhili

Lepeophtheirus dissimulatus

Nesippus costatus?

Caligus kapuhili

Caligus kala

Caligus ligat^is

Caligus kala

Dentigryps bifurcatus

Caligus flexispina

Nesippus costatus"!

Nesippus costatus"?

Caligus kalumai

Nesippus costatus"?

Dentigryps bifurcatus

Lepeophtheirus dissimulatus

Peniculus calarmisl

Caligus ligatus

Lepeophtheirus dissimulatus

Peniculus calamus?

Nesippus costatus?

Peniculus calamus?

Nesippus costatus?

Dentigryps bifurcatus

Lepeophtheirus dissinmlatus

Caligus flexispina

Caligus randalli

Peniculus calamus?

Nesippus costatus?

Peniculus calamus?

Lepeophtheirus dissimulatus

Norion expansus

Norion expansus

Dentigryps bifurcatus

Anuretes serratus

Anuretes menehune

Lepeophtheirus dissimulatus

Caligus kala

Caligus ligatus

Peniculus calamus?

Anuretes menehune
Lepeophtheirus? fallolunulus

Peniculus calamus?

Gloiopotes hygomianus

Brachiella thynni

Caligus productus

Caligus coryphaenae

Caligus productus

Caligus bonito
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host

Euthynnus yaito (little tuna)

Neothunnus macropterus (yellowfin tuna)

Parathunnus sibi

Thunnus alhacares (in Sliiino, 1963a)

Thunnus ohesus (in Shiino, 1963a)

Istiompax 7uarlinal (black marlin)

Makaira ampla? (Pacific blue marlin)

Makaira audax (striped marlin)

Remoropsis brachypterus

Rhombochirus osteochir

Pervagor spilosoma

Ostracion lentiginosus

Diodon holocanthus

Plankton

copepod parasites

Caligus coryphaenae

Caligus asymmetricus

Caligus productus

Caligus pelamydis

Elytrophora brachyptera

Caligus productus

Elytrophora brachyptera

Brachiella thynni

Brachiella thynni

Brachiella thynni

Gloiopotes huttoni

Gloiopotes huttoni

Pennella histiophori?

Gloiopotes huttoni

Pennella species

Lepeophtheirus crassus

Peniculus calamus?

Anchistrotos moa
Nesippus costatusi

Caligus coryphaenae (immature

male)
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