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First record of gall-forming copepods on hydrocorals from the Pacific coast of
Japan, with descriptions of one new genus and two new species’

Kazunari Ogawa® and Kanae Matsuzaki’®

* 7. Nakai Laboratory, Minami 2-53-11, Koenji, Suginami-ku, Tokyo, 166-0003 Japan
¥ Nattonal Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki, 305-8506 Japan

Abstract. Darumamyzon japonicum gen. et sp. nov. (Siphonostomatoida, Asterocheridae) and Hammatimy-
zon stockii sp. nov, (Siphonostomatoida, Asterocheridae) the first Japanese species of gall-forming copepods
are described from stylasterine corals along the Pacific coast of Japan. Their respective hosts are Stylaster

profundiporus typica (Broch, 1936) and S. gracilis Milne Bdwards & Haime, 1850, Revised keys to the gall-
forming copepod genera from stylasterines and to the fetales of the species of Hammatinyzon are given.

Key words: gall-forming copepods, Darumamyzon japonicum gen. et sp. nov., Hammatimyzon stockii sp.

nov., key, hydrocorals, NW Pacific Ocean, Japan

Faunal researches on hydrocorals were made by
the National Museum of Nature and Science, Tokyo
in Japan in the years 2001-2005 in the Sagami Sea
and adjacent coastal areas. Based on 73 specimens,
Ogawa (2006) reported nine species of four genera.
Among these were some gall-bearing specimens, and
this report introduces the first record of gall-inhab-
iting copepods from hydrocorals along the Pacific
coast of Japan.

Copepod galls on hydrocorals were first described
by Stock (1981) using materials including some
specimens from the Challenger Expedition, and the
host hydrocorals and gall morphology were studied
by Zibrowius (1981). Stock (1981) described six
copepod species in four genera, all new, belonging to
the family Asterocheridae, order Siphonostomatoida
(Boxshall & Halsey, 2004). One station record of
the host coral Stylaster sanguineus Milne Edwards
& Haime, 1850 was Challenger stat. 232, recorded

! Z. Nakai Laboratory contribution No. 61,
*Comresponding author: K. Ogawa

as Japan, off Bay of Yokohama, 35°11'N, 139°28'E,
345 fathoms (=632 m), 12. v. 1875, Zibrowius (1981)
found two lots with specimens purportedly from stat.
232 and commented that this material must have
been confused, because §. sanguineus has never
again been reported from Japan. The geographical
coordinates fit Sagami Bay (attached to the Sagami
Sea), but the depth is most unlikely, so the precise
provenance of this station record remains uncertain
(Zibrowius, 1981).

Materials and methods

Two females (holotype and paratype) of Daru-
mamyzon japonicum gen. et sp. nov. were found in
the same gall (Fig. la, b) of Stylaster profundiporus
typica (Broch, 1936) which was collected from St.
28 (33°31'N, 140°16'E, off Izu Hachijou-jima Is.),
327-333 m depth, on 23 September 2003. Preserved
in dry condition, after ethanol had evaporated. One
female (holotype) of Hammatimyzon stockii sp. nov.
from the gall (Fig. 5a) of Stvlaster gracilis Milne
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First record of gall-forming copepods on hydrocorals

Fdwards & Haime, 1850 which was collected from
St. 31 (33°32'N, 140°16'E, off Izu Hachijou-jima
Is.), 135-172 m depth, on 26 September 2003. Pre-
served in 70% ethanol. One female {non-type spec-
imen of the same species of copepod) was found in
the different gall of Stylaster gracilis, collection data
unknown, preserved in 70% ethanol.

All specimens were separately transferred to 75%
ethanol for conservation and storage. Cleared by lac-
tic acid and dissect under a stereomicroscope using a
needle; drawings made by camera lucida, with pho-

tographs taken at need. Terminology adopted from

Huys and Boxshall (1991). Fully dissected append-
ages mounted on glass slides and finally sealed with
Canada balsam. These materials are deposited in the
National Museum of Nature and Science, Tsukuba,
Ibaraki, Japan (NSMT-Cr 24229 for Darumamyzon
japonicum; NSMT-Cr 24230 for Hammatimyzon

stockii).

Systematic part

Darumamyzon gen. nov.,

Family: Asterocheridae.

cde
1 mm

Fig. 1. a. Copepod gall caused by Darumaniyzon japemicum gen. et sp, nov., with insert
showing pore with slit in gall; b. same gall broken open. Scale bar divisions in mm; c.
Darumanmyzon japovicum gen. et sp. nov., holotype, dorsal view; d. lateral view: e.
ventral view; f. anal somite and caudal ramus, ventral view.
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Diagnosis: Female transformed. Epimerae of meta-
somites small. Antennule nine-segmented with the
usual aethete I, situated on the penultimate eighth
segment. Exopodite of antenna well developed, al-
though shorter than first endopodal segment. Outer

.ramus of maxillule with fully developed armature
(four setae) with an accessory lobe. Three pairs of
biramous legs, with all rami three-segmented; third
exopodal segment of leg one to leg three with two,
four, and four spines respectively, Fourth leg with
free segment. Fifth leg absent.

Type-species: Darumantyzon japonicum sp. nov.
Other species: So far, the genus is monospecific,
Etymology: From Daruma, the founder of Zen
known for its rotund figure in Japan, and from the
Greek pulew (= to suck), alluding to the copepod’s
peculiar swollen body shape and suctorial mouth-

parts,

Fig. 2. Darumamyzon japonicum gen. €t sp. nov,, holotype,
a. antennule; b. antenna; c. oral cone, with magnified insert
showing ingested particulate matter within siphon.

Darumamyzon japonicum gen. et sp. nov. (Figs. 1-4)
New Japanese name: Daruma kobu-yadori.

Material examined. One female (holotype), one
female (paratype). In the same gall of Stplaster pro-
Jfundiporus rypica (Broch, 1936).

Description of female holotype. Body round, on-
ion-shaped, very difficult to crient stably for obser-
vation; cephalosome forming most of body. Lateral
and frontal margins of cephalosome bent beneath
body, with only small medioventral area remaining
exposed. Cephalosome wider than long. Greatest
width of cephalosome 1,460 pm, body length 1,300
wm, body depth 1,340 pm (Fig. 1c-e). Nauplius eye
not ascertained.

Epimerae of first to third metasomites small,
pointing backwards, rounded distally (Fig. lc, d),
third epimera not visible in ventral view (Fig. le).

Genital double somite much wider than long, rough-

100 pm

Fig. 3. Darumamyzon japonicum gen. et sp. nov,, holotype.
a. mandible; b. maxillule; c. maxilla; d. maxilliped.

~
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ly rectangular in outline. Anal somite shortest (Fig.
11).

Antennule (Fig. 2a) nine-segmented, with very
short fourth and fifth segments. Approximate number
of setal elements on each segment one, five, three,
one, one, five, one, one aethete, and nine respective-
ly, from proximal to distal. Aesthete, on penultimate
segment, narrow and thin,

Antenna (Fig. 2b) with short exopodite (half as
long as first segment of endopodite), distally armed
with very long seta reaching end of longest endop-
odal seta. Endopodite two-segmented; first segment
unarmed, second segment bearing one medial seta,
two terminal claw-like elements, and one lateral sub-
terminal seta.

Oral cone (Fig. 2¢) conical basally, narrowing to

long, slender distal siphon. Minute ingested particle
{10.5%15.8 pm) situated near base (Fig. 2 insert.).

Mandible (Fig. 3a) consisting of small stylet and
slender palp armed with one seta.

Maxillule (Fig. 3b) consisting of two rami, each
lobe armed with four setae. Inner lobe with three
long setae and one short seta, outer lobe with one
long secta and three short ones, with accessory lobe at
base.

Maxilla (Fig. 3c) with armed basal portion and
recurved distal claw bearing one long seta.

Maxilliped (Fig. 3d) five-segmented, segment one
unarmed, segment two with long seta on inner mar-
gin, segment three unarmed, segment four with bro-
ken setal stub, segment five with one seta, and strong

apical claw.

Fig. 4. Darumamyzon japonicum gen, et sp. nov., holotype.
a. first leg; b. second leg; c. third leg; d. fourth leg with partial ventral view of genital double somite.
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Legs one to three biramous. Intercoxal plates well
developed. Leg one (Fig. 4a) with well developed
inner basipodal spine and outer basipodal short seta,
lacking coxopodal element. Bicuspidate process
found on distolateral corner of second exopodal seg-
ment, row of spinules present on exopodal segments
one and two.

Leg two (Fig. 4b) with long coxopodal seta but
lacking basidopodal element, and having larger later-
al exopodal spines than leg one. Tricuspidate process
on second segment. Bicuspidate process found on
first segment on one side of body. Row of spinules
present on first segment.

Leg three (Fig. 4c) lacking both coxopodal and
basipodal elements. Bicuspidate process found on

second exopodal segment and on endopodal segment

on one side of body.

Spine and seta formula as follows, with variation

observed on endopodal segments:

coxa basia  exopodal segments endopodal segments

gl 00 1 LLILILL3 oL (;;2;22'11!23;
g2 01 00 L1013 oL 0(;)2r;10i 1.2?
kg3 00 00 LLLLILL3 0-1;0-2;1,1, 3

Fourth leg reduced to two small lobes, these bear-
ing one and two setae respectively (Fig. 4d). Fifth
leg absent.

Caudal rami (Fig. 1{) round and widely separated,

Fig. 5. a. Broken open gall caused by Haminatimyzon Stockif sp. nov., scale bar divisions in mm.; b. Hammatimyzon
stockii sp. nov., holotype, dorsal view; c. lateral view; d. ventral view; e, anal somite and caudal rami, dorsal view.
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terminal setae breken. Anal operculum rounded, not
prominent.

Remarks: Stock (1981) reported Oedomyzon and
Cystomyzon as having three pairs of biramous legs.
The present new genus can easily be distinguished
from themn by its strongly inflated and peculiar body
features. In addition, the spine arrangements of the
exopodal segments of leg one to leg three differ from
those of known genera (see Revised key to genera,

herein below). Numerous loose eggs were found
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in the gall together with the female, their diameter
ranging from 230 to 250 pum. The tiny object inside
the oral cone indicates that the new species can suck
up not only dissolved matter but also minute particu-

late matter.

Hammatimyzon stockii sp. nov. (Figs. 5~ 8)
New Japanese name: Kobu-yadori.
Material examined. One female (holotype). In gall
of Stylaster gracilis Milne Edwards & Haime, 1850.

{

lﬁﬁ'pm

Fig. 6. Hammatimyzon stockii sp. nov., holotype.
a. ventral view of anterior part and mouth parts, scale 200 pm;
b, antennule; c. antenna; d. oral cone; e. mandible.
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One female (reference specimen, severely damaged).
In gall of the same species of hydrocoral.
Etymology. Species name stockii dedicated to Jan
H. Stock, who teported new genera and species of
copepods forming galls on hydrocorals for the first
time in 1981,

Description of female holotype. Greatest width of
cephalosome 1,050 pum, length of body {(excluding
furcal setae) 1,220 um, bedy depth 850 pm. Body
swollen, shaped like fan in dorsal view and oval in
lateral view (Fig. 5b, ¢). Nauplius eye not ascer-
tained.

Cephalosome much wider than long, its lateral
and frontal margins folded beneath half of body (Fig.

100 pm

5d). Epimerae of three metasomites strongly devel-
oped, pointing backwards. Epimera of metasomite
one rounded distally, and that of metasomite three
somewhat narrower and shorter than others (Fig. 5b-
d). Genital somite much wider than long, roughly
rectangular in outline. Postgenital somite narrower
than genital somite. Anal somite well developed,
with large anal lobe covering insertions of caudal
rami (Fig. Se).

Antennule broken (Fig. 6b), so the number of
original segments unknown, but judging from
pre-dissecion photograph probably nine (Fig. 6a).

Antenna {Fig. 6c) with short exopodite (less than
half as long as first endopodal segment), its long seta

Fig. 7. Hammatimyzon stockii sp. nov., holotype.
a. maxillule; b. maxilla; c. maxilliped; d. eggs and first-stage navplii. Scale 200 um.
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broken off. Endopodite two-segmented; first segment
unarmed, second segment bearing two medial setae,

and one terminal claw-like element.

Oral cone (Fig. 6d) conical basally, narrowing to
long, slender siphon distally.

Mandible (Fig. 6e) with long, slightly curved sty-
let and long, plumose distal seta.

Maxillule (Fig. 7a) badly preserved; outer lobe
bearing two long setae, tip with all setae of inner
lobe broken off (normally four setae present).

Maxilla (Fig. 7b) consisting of unarmed, robust
basal segment and recurved distal claw.

Maxilliped (Fig.7c) five-segmented, first segment

unarmed, second segment with one seta, third seg-
ment unarmed, fourth and fifth segments each with
one seta, and latter also bearing strong terminal den-
ticulated claw.

Legs one to four are biramous. Leg one {Fig. 8a)
lacking both inner basidopodal spine and coxopedal
seta. Distolateral corners of first exopodal segment
and second endopodal segment each with bicuspi-
date process.

Leg two (Fig. 8b) with coxopodal seta and outer
basipodal seta. First exopodal segment with bicuspi-
date process, second segment with tricuspidate pro-
cess, both segments with laterodistal row of spinules.

Leg three (Fig. 8c) with coxopodal seta and outer

Fig. 8, Hammatimyzon stockii sp. nov., holotype.
a. first leg; b. second leg; c. third leg; d. fourth leg; e. fifth leg.
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basipodal seta. First and second exopodal segments
with laterodistal row of spinules.

Leg four (Fig. 8d) with coxopodal seta and outer
basipodal seta. First and second exopodal segments

with laterodistal row of spinules as leg three.

Spine and seta formula as follows:

coxa basis exopodal segments endopodal segments

gl 00 00 LLELILL3 0-1; 12, 1,2, 3
g2 61 10 LLLLTLL3 0-1;12:1,2,3
g3 1 10 LLLGILL3 0-1; 12, 1,1 3
g4 o1 1.0 FHEGIOLL2 44000073

{or3)

Leg five represented by isolated free seta at pos-
terior margin of first urosomite (Fig. 8e). Sixth legs
absent.

Caudal rami (Fig. 5e) slightly oblong. Rami in-
serted far apart, terminal setae broken. Anal oper-
culum well developed as large anal lobe, covering
implantation sites of caudal rami.

Remarks: The antennule was broken but the photo-
graph taken before dissection shows that this speci-
men belongs to the genus Hammatinyzon, in which
the antennule is eight- to ten-segmented (Stock,
1981). This new species is similar to . dimorphum
Stock, 1981 but is easily distinguishable from it by
the short genital somite and very prominent anal
operculum (see Key to Species). Numerous loose
eggs were found in the gall together with a few first-
stage nauplius (Fig. 7d). The diameter of these eggs
ranged from 260 to 330 pm, and the nauplii were
220x320 pm.

Revised key to the genera of copepods (female)

producing galls in stylasterine corals.

la. Four pairs of biramous legs presen----------------2
b. Three pairs of biramous legs present =-=-=------- 3

2a. Outer ramus of maxillule with 2-3 setae. Exopod

of antenna shorter than first endopodal segment

Hammatimyzon
b. Outer ramus of maxillule with 4 setae. Exopod of
antenna very elongate -—-—---—-—---Cecidomyzon

3a. Rami of legl-leg3 all 3-segmented -4
b. Both rami of legl and endopod of leg2-leg3

2-segmented Cystomyzon
4a. Antennule 7-segmented. Third exopodal seg-

ments of legl-leg3 with 2, 3, and 3 spines respec-

tively Qedomyzon
b. Antennule 9-segmented. Third exopodal segments
of legl-leg3 with 2, 4, and 4 spines respectively

Darumamyzon gen. nov.

Revised key to the species of Hammatinyzon
(female)
la. Pleurae of metasomites well developed. Second
maxilla and maxilliped robust.
Anal operculum very prominent

H. stocksii sp. nov.

Anal operculum not prominent

H. dimorphum
b. No pleura on metasomite 1. Second maxilla and

maxilliped slender -----------=-=--=--——- H. zibrowii
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