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Abstract Two new species of the gobiid fish genus Trimma, T. kudoi and T. yanoi are described
based on specimens from southern Japan. Trimma kudoi is distinguished from all congeneric
species by the following combination of characters: no scales on predorsal midline; no elongate
spines of first dorsal fin; fifth pelvic-fin ray unbranched, 50-70% of fourth ray in length; basal
membrane between innermost pelvic-fin rays 10—-17% of length of fifth ray; a shallow or deep in-
terorbital trough, no postorbital trough; nape with a slightly developed longitudinal ridge in the
midline; 22-23 longitudinal scales; ground color of head and body bright yellow, iris vivid yellow
with 3 deep purple oblique lines margined in pink when fresh. Trimma yanoi is distinguished from
all congeneric species by the following combination of characters: no scales on predorsal midline;
no elongate spines of first dorsal fin; fifth pelvic-fin ray branched, 60—64% of fourth ray in length;
basal membrane between innermost pelvic-fin rays 61-64% of length of fifth ray; no interorbital or
postorbital trough; 24-26 longitudinal scales, 16—16.5 anterior transverse scales, and 15.5-16 pos-
terior transverse scales; scales of body gradually increasing in size posteriorly, scales on lateral
midline are largest; ground color of head and body semi translucent deep red, a dark grayish brown
broken stripe on upper part of opercle when fresh.

Key words :

Trimma is an Indo-Pacific gobiid fish genus,
comprising cryptic, tiny (less than 40 mm SL),
colorful, tropical species found on coral and
rocky reefs at depths shallower than 80m. Ac-
cording to Winterbottom (1995), and Hagiwara
and Winterbottom (2007), Trimma can be recog-
nized by the lack of cephalic sensory canal pores,
much reduced cephalic sensory papillae pattern,
wide gill opening extending to below the vertical
limb of the preopercle or anterior to this, lack of
spicules on the outer gill rakers of the first gill
arch, fewer than 12 dorsal- and anal-fin rays, and
a fifth pelvic-fin ray that is equal to or more than
40% the length of the fourth pelvic-fin ray.

Trimma (type species T. caesiura) was estab-
lished by Jordan and Seale (1906). The genus
may contain about 85 species; 57 species are cur-
rently recognized as valid (see Hagiwara and
Winterbottom, 2007; Suzuki and Senou, 2007;
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Winterbottom and Southcott, 2007; Winterbot-
tom and Zur, 2007), while the others are still un-
named.

In Japan, 11 valid species and 16 unnamed
species of Trimma were reported prior to 2006
(Suzuki and Senou, 2007). Afterwards, Trimma
sp. 4 and Trimma sp. 10 sensu Suzuki and
Shibukawa (2004) were described as 7. hayashii
and 7. flavatrum respectively by Hagiwara and
Winterbottom (2007). Trimma sp. 11 and Trimma
sp. 14 sensu Suzuki and Shibukawa (2004) were
described as T. yanagitai and T. nomurai respec-
tively by Suzuki and Senou (2007). Trimma sp. 1
and Trimma sp. 8 sensu Suzuki and Shibukawa
(2004) were identified as 7. milta Winterbottom
and T benjamini Winterbottom respectively by
Suzuki et al. (2007a, 2007b)

In this paper, we describe Trimma sp. 8 and
Trimma sp. 12 of Suzuki and Shibukawa (2004)
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as new species under the names of 7. yanoi and
T kudoi, respectively.

Materials and Methods

Institutional abbreviations follow Leviton et
al. (1985), except for BLIH (Biological Labora-
tory, Imperial Household, Japan) and KPM
(Kanagawa Prefectural Museum, Japan).

Methods of counting and measurements follow
Suzuki and Senou (2007). Although fin spines in
gobiid fishes are often called rays, “rays” of sec-
ond dorsal and anal fins refer to segmented rays
in this paper. Pectoral- and pelvic-fin ray branch-
ing, number and distribution of scales, cephalic
sensory system and trough/trench around orbit
are described from preserved material stained
with a cyanine blue solution. The notation of pat-
tern of interdigitation of the dorsal fin proximal
pterygiophores between the neural spines (P-V)
follows Akihito (1984). Vertebrae are counted
from radiographs. Information about tooth mor-
phology and gill-raker counts was obtained from
a paratype stained with alizarin red. Description
of the color when fresh was based on color slides
of the holotype of each species. Color descrip-
tions when alive were based on the underwater
photographs in the Image Database of Fishes in
the Kanagawa Prefectural Museum of Natural
History (KPM-NR) and/or Suzuki and
Shibukawa (2004). The name of a color follows
the recommendations of the Japan Color Re-
search Institute (1995). Proportional measure-
ments are provided in Table 1.

Trimma kudoi sp. nov.
(New Japanese name: Nagashime-benihaze)
(Figs. 1-4)

Trimma sp. 12: Suzuki and Shibukawa, 2004: 115 (under-
water photograph, Kinkou Bay, Kagoshima Prefecture,
Japan, 38 m depth, photo by K. Yano).

Holotype. KPM-NI 4255, male, 19.0 mm SL, Akino-
hama, Izu-ohshima Island, Izu Islands, Japan, 36 m depth,
H. Senou, T. Kudo and K. Imai, 24 Nov. 1997.

Paratypes. Six paratypes (20.0-25.1 mm SL): BLIH

19960266, 19960276 and 19960277, 3 specimens,
21.8-25.1mm SL, Kinkou Bay, Kagoshima Prefecture,
Japan, S. Dewa, 19 Apr. 1996; NSMT-P 73056 (ex KPM-
NI 17932), 22.5 mm SL, Kinkou Bay, Kagoshima Prefec-
ture, Japan, 27 m depth, S. Dewa and M. Matsuoka, 8 July
2005, stained; KPM-NI 17933 and 17934, 20.0-21.0 mm
SL, 4045 m depth, 14 June 2005, not stained, other data
same as NSMT-P 73056.

Photograph Records from Image Database of Fish-
es. KPM-NR 28592, Tanabe Bay, Wakayama Prefecture,
Japan, 36m depth, 1 May 1999; KPM-NR 61735, IOP, Izu
Peninsula, Shizuoka Prefecture, 25m depth, 17 June 2001,
KPM-NR 61736, 4 Aug. 2001, other data same as KPM-
NR 61735; KPM-NR 66328, Tsutomezaki, Kashiwa-jima
Island, Kochi Prefecture, Shikoku, Japan, 46 m depth, 26
Sep. 2001; KPM-NR 80590, Seragaki Beach Okinawa-
jima Island, the Ryukyu Islands, Japan, 50 m depth, 21
July 2002; KPM-NR 80758 and 80759, 33 m depth, 30
Aug. 2002 other data same as KPM-NR 66328.

Diagnosis. Trimma kudoi differs from the
other described species of the genus in the fol-
lowing combination of characters; no scales on
predorsal midline; no elongate spines of first dor-
sal fin; fifth pelvic-fin ray unbranched, 50-70%
of fourth ray in length; basal membrane between
innermost pelvic-fin rays 10-17% of length of
fifth ray; a shallow or deep interorbital trough, no
postorbital trough; nape with a slightly developed
longitudinal ridge in the midline; 22-23 longitu-

Fig. 1.
kudoi, KPM-NI 4255, holotype. Anterior part
of dorsal (left top) and lateral views of head.
Dots represent the sensory papillae. AN and
PN indicate anterior and posterior nares, re-
spectively. Arrow shows position where gill
membrane is attached to isthmus.

The cephalic sensory system of Trimma
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Fig. 2.
Island, Izu Islands, Japan, Photo by H. Senou.

dinal scales; ground color of head and body
bright yellow, iris vivid yellow with 3 deep pur-
ple oblique lines margined by pink when fresh.

Description. In the following description,
data for the holotype are given first, followed by
the data for 6 paratypes in parentheses when dif-
ferent.

Dorsal-fin rays VI-I, 10 (I, 9 in | paratype);
anal-fin rays I, 9; pectoral-fin rays 17 (18 in 2
paratypes); pelvic-fin rays I, 5; segmented cau-
dal-fin rays 9+8; branched caudal-fin rays 7+6
(7+7 in 1 paratype, 6+6 in 2 paratypes); longi-
tudinal scales 22 (23 in 6 paratypes); anterior
transverse scales 7 (7.5-9 in 6 paratypes, mode 8
and 8.5); posterior transverse scales 7 (7-7.5 in 6
paratypes, mode 7.5); predorsal scales 0; gill rak-
ers (4+14, stained paratype only). Dorsal proxi-
mal pterygiophore formula for holotype and 3
paratypes: P-V 3/I 11 1 I 0/9; vertebrac 10+
16=26.

Third spine of first dorsal fin longest but not
elongate (second and third spines longest in 1
paratype), reaching posteriorly to base of first ray
of second dorsal fin when adpressed (not to sec-
ond dorsal fin in 2 paratypes, to base of spine in
2 paratypes, third spine broken in 1 paratype).
Pectoral-fin rays usually unbranched (middle 3
rays branched in 1 paratype, middle 12 rays

Trimma kudoi, fresh specimen, KPM-NI 4255, male, holotype, 19.0 mm SL, Akinohama, Izu-ohshima

branched in 1 paratype); fin reaching posteriorly
to above base of first ray of anal fin (not to anal
fin in 2 paratypes). First 4 rays of pelvic fin each
with a sequential branch point (1-2 sequential
branch points in 2 paratypes); fifth ray un-
branched and 56% (50-70% in 6, mean 59%,
fourth ray broken in 1 paratype) of fourth ray in
length; fourth ray longest, reaching posteriorly to
base of second ray of anal fin when adpressed
(between anus and base of third ray in 5
paratypes, broken in 1 paratype). No pelvic
fraenum. Basal connecting membrane between
innermost pelvic-fin rays incomplete (10-17%,
mean 14% of length of fifth ray in 6 paratypes).
Cheek and opercle without scales. Pectoral-fin
base, breast and anterior belly with small cycloid
scales. Remainder of body with large ctenoid
scales. Scaled area on body extending anterodor-
sally to an oblique line between dorsal edge of
pectoral base and sixth spine base of first dorsal
fin. The anterodorsal part of body anterior to this
oblique line covered with small cycloid scales.
Nape with a slightly, median, developed longitu-
dinal ridge from origin of the dorsal fin to above
posterior margin of eye (to above posterior mar-
gin of peropercle in 2 paratypes). Gill opening
extending anteroventrally to below middle of
pupil. Anterior naris with a short tube, posterior
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Fig. 3.
Prefecture, Japan, Photo by Y. Ikeda.

nasal opening a simple pore (with low rim in 4
paratypes). Interorbital trough shallow (deep with
sloping sides, wider than deep in 5 paratypes), no
postorbital trough. Bony interorbital width 19%
of pupil diameter (20-28% in 6 paratypes, mean
24%). The cephalic sensory system is depicted in
Figure 1.

Tooth morphology in a stained paratype: in-
wardly curved conical teeth in both jaws. Upper
jaw with outermost row of 10 enlarged, spaced
teeth followed by 5 small teeth, 4 irregular anteri-
or inner rows of small teeth, grading to single
posterior row of small teeth; anterior and outer
teeth are larger than posterior. Anterior part of
lower jaw with outermost row of 7 enlarged
teeth, 4 irregular inner rows of small teeth, grad-
ing to 2 posterior rows of small teeth; middle part
with an inner row of enlarged teeth.

Color when fresh (Fig. 2). Ground color of
head and body bright yellow. Scale pockets with
vivid yellow. Iris vivid yellow with 3 deep purple
oblique lines with pink margins. The middle line
interrupted by pupil. Other 2 lines indistinct, run-
ning on the dorsal and ventral margins of iris.
Some diffuse pale lilac blotches on dorsal and
lateral of head. Ground color of vertical fins pale
yellow. Dorsal and anal fins with a light gray
basal stripe and a light gray distal margin. A nar-

Trimma kudoi, fresh specimen, BLIH 19960276, male, paratype, 25.1 mm SL, Kinkou Bay, Kagoshima

row bright yellow stripe across below middle of
dorsal fins. Second dorsal fin with a light gray
stripe above bright yellow stripe. Basal one-half
of caudal fin pale yellow with some vivid yellow
spots, and the rest hyaline with a light gray poste-
rior margin. Pectoral fin hyaline with a broad
pale yellow posterior margin. Pelvic fin pale yel-
low.

Similar color in a paratype except as follows
(Fig. 3): ground color of head and body light red-
dish yellow. Scale pockets with dull red purple.
All yellow, purple and pink
colors faded. Ground color of head and body yel-
lowish white. Head with many small grayish
brown dots. Scales pockets with grayish brown.

Color when alive (Fig. 4). Similar color
when fresh. Nuptial color as follows (Suzuki and
Shibukawa, 2004: 115): ground color of head
and body vivid orange to vivid yellow; head with
pink radial bands; scale pockets with dull red to
vivid yellow blotches and pink margins; dorsal
and anal fins with a pale lavender basal stripe and
a pale lavender distal margin; second dorsal fin
with a broad pale lavender longitudinal stripe
above bright yellow stripe; caudal fin with a pale
lavender distal margin.

Distribution. Izu Peninsula of Shizuoka Pre-
fecture, Tanabe Bay of Wakayama Prefecture,

Color in alcohol.
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Fig. 4. Trimma kudoi, live, KPM-NR 80759, Kashiwa-jima Island, Shikoku, Japan, 33 m depth, Photo by T. Ue-

matsu.

Table 1. Measurements (% SL) for Trimma kudoi and T. yanoi. Number of specimens is in parentheses.

T kudoi T yanoi
Holotype Paratypes Holotype  Paratype
Sex (Sample size) male males (2) females (4) male female
Standard length (mm) 19.0 22.5-25.1 20.0-22.4 21.8 21.1
Head length 31.1 26.3-28.7 23.9-27.7 30.7 30.8
Snout to first dorsal-fin origin 36.8 32.3-33.5 29.1-33.5 37.2 37.9
Snout to second dorsal-fin origin 57.9 46.8-55.0 40.6-53.6 56.4 57.3
Snout to anal-fin origin 60.0 50.2-57.4 45.4-58.0 58.7 59.2
Caudal peduncle length 22.1 24.7-26.7 21.5-25.9 24.8 24.6
Caudal peduncle depth 12.6 13.5 11.2-12.9 14.2 13.7
Longest first dorsal spine length 18.4 14.1-14.9 13.5-15.6 (3) 17.2 16.6
Eye diameter 10.5 8.8-9.2 8.2-9.8 11.5 11.4
Snout length 5.8 5.6-7.2 4.0-5.8 5.0 5.2
Upper jaw length 11.6 9.2-10.2 8.0-9.2 12.8 13.3
Interorbital width 2.1 0.8-1.4 0.9-1.3 2.1 1.9
Pupil diameter 5.5 4.2-4.8 4.0-5.1 6.0 5.9
4th pelvic fin ray length 28.9 31.9(1) 21.1-25.5 26.6 26.1
Sth pelvic fin ray length 16.3 15.9-17.9 13.9-14.7 16.1 16.6
Pelvic connecting membrane length vestigial 1.7-2.6 1.6-2.5 9.9 10.7

The snout tip refers to the mid-anteriormost point of the upper lip
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Kashiwa-jima Island of Kochi Prefecture, Kink-
ou Bay of Kagoshima Prefecture, and Okinawa
Island of the Ryukyu Islands, Japan.

Etymology. The specific name, kudoi, refers
to Mr. Takahiro Kudo, who provided the holo-
type of the new species.

Remarks. Trimma kudoi differs from all
other congeners in having the 3 deep purple
oblique lines on the eye when fresh.

Trimma kudoi is very similar to 7. stobbsi
Winterbottom, 2001 which has no predorsal
scales; 9-10, 89, 16-19 rays of second dorsal,
anal and pectoral fins respectively; 22—-24 longi-
tudinal scales; 7-10 anterior and 7-8 posterior
transverse scales; unbranched fifth pelvic-fin ray;
fifth pelvic-fin ray 50-70% of fourth ray in
length; no scales on cheek and opercle; scales on
pectoral-fin base; no postorbital trough; nape
with a slightly developed longitudinal ridge in
the midline; yellowish head and body. Trimma
kudoi differs from 7. stobbsi in having no elon-
gate spines of first dorsal fin (vs. absent or sec-
ond spine elongate in 7. stobbsi); pectoral-fin
rays unbranched or middle rays branched in 2 of
7 specimens (vs. middle rays branched); connect-
ing membrane between innermost pelvic-fin rays
present (absent); no scales on the sides of the
nape (vs. present); 3 deep purple oblique lines on
eye and no black spot at posterodorsal corner of
opercle (vs. no oblique lines on eye and a distinct
black spot, see Winterbottom, 2001).

Trimma yanoi sp. nov.
(New Japanese name: Hotei-benihaze)
(Figs. 5-7)

Trimma sp. 3: Suzuki and Shibukawa, 2004: 119 (under-
water photograph, Iriomote-jima Island, the Ryukyu Is-
lands, Japan, 8 m depth, photo by K. Yano).

Holotype. KPM-NI 5649, male, 21.8 mm SL, Soto-
banare-minami, Funauki Bay, Iriomote-jima Island, the
Ryukyu Islands, 10 m depth, K. Yano, 18 Nov. 1998.

Paratype. NSMT-P 73059 (ex KPM-NI 5650), fe-
male, 21.1 mm SL, stained, other data same as holotype.

Diagnosis. Trimma yanoi can be distin-
guished from all other described species of the

genus by the higher anterior and posterior trans-
verse scale counts (16—16.5 and 15.5-16 respec-
tively, vs. <13). In addition, the following com-
bination of characters; no scales on predorsal
midline; no elongate spines of first dorsal fin;
fifth pelvic-fin ray branched, 60—64% of fourth
ray in length; basal membrane between inner-
most pelvic-fin rays 61-64% of length of fifth
ray; no interorbital or postorbital trough; 24-26
longitudinal scales; scales of body gradually in-
crease in size posteriorly, scales on lateral mid-
line largest; ground color of head and body semi-
translucent and deep red, a dark grayish brown
broken stripe on upper part of opercle when
fresh.

Description. In the following description,
the data for the holotype are given first, followed
by those for the paratype in parentheses when
different.

Dorsal-fin rays VI-I, 10; anal-fin rays I, 9; pec-
toral-fin rays 19; pelvic-fin rays I, 5; segmented
caudal-fin rays 8+8 (9+8); branched caudal-fin
rays 7+6 (6+5); longitudinal scales 26 (24); an-
terior transverse scales 16.5 (16); posterior trans-
verse scales 15.5 (16); predorsal scales 0; P-V 3/
IT I T T 0/9; vertebrae 10+16=26; gill rakers
(4+16).

Fig. 5. The cephalic sensory system of Trimma
yanoi, KPM-NI 5649, holotype. Anterior part
of dorsal (left top) and lateral views of head.
Dots represent the sensory papillae. AN and
PN indicate anterior and posterior nares, re-
spectively. Arrow shows position where gill
membrane is attached to isthmus.
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Fig. 6.

Trimma yanoi, fresh specimen, KPM-NI 5649, male, holotype, 21.8 mm SL, Sotobanare-minami, Funau-

ki Bay, Iriomote-jima Island, the Ryukyu Islands, Photo by H. Senou.

Second spine of first dorsal fin longest but not
elongate, not reaching posteriorly to second dor-
sal fin when adpressed. Middle 14 rays of pec-
toral fin branched; pectoral fin reaching posteri-
orly to above near base of spine of anal fin (not
reaching to anal fin). First 4 rays of pelvic fin
with 2 sequential branch points (2-3 sequential
branch points); fifth ray with 2 dichotomous
branch points and 4 terminal tips, 60-64% of
fourth ray in length; fourth ray longest, reaching
posteriorly to base of first ray of anal fin when
adpressed. No pelvic fraenum. Basal membrane
between innermost pelvic-fin rays 61-64% of
length of fifth ray (75%).

Cheek and opercle without scales. Pectoral-fin
base with very small cycloid scales (4 rows of
very small cycloid scales). Breast and anterior
belly with very small cycloid scales. Remainder
of body with small ctenoid scales which gradual-
ly increase in size posteriorly. Scales on lateral
midline are largest. Scaled area on body extend-
ing anterodorsally to an oblique line from dorsal
edge of pectoral base to origin of first dorsal fin.
Gill opening extending anteroventrally to below
middle of pupil. Anterior naris with a short tube,
posterior nasal opening a simple pore (with low

rim). No interorbital or postorbital trough. Bony
interorbital width 35% (32%) of pupil diameter.
The cephalic sensory system is depicted in Fig-
ure 5.

Tooth morphology in a stained paratype: in-
wardly curved conical teeth in both jaws. Upper
jaw with outermost row of 9 enlarged, spaced
teeth, 3 irregular anterior inner rows of small
teeth, grading to 2 posterior rows of small teeth;
anterior and outer teeth of inner rows are larger
than those posterior. Anterior part of lower jaw
with outermost row of 6 enlarged teeth, 2 irregu-
lar inner rows, the medial row of enlarged, and
the row in between of small teeth. Single very
large tooth on midlateral part of upper jaw and 2
very large teeth on anterolateral part of lower
jaw.

Color when fresh (Fig. 6). Ground color of
head and body semi-translucent and deep red.
Iris deep red with a diffuse broken circular black
line. A dark grayish brown broken stripe on
upper part of opercle. A series of dark red inter-
nal blotches along ventral column faintly visible.
Ventral part of tail with 3 diffuse large deep or-
ange blotches, as well as a deep orange broad
band at posterior end of caudal peduncle. Ground
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Fig. 7.

color of dorsal, pectoral and caudal fins pale red-
dish gray. Dorsal fins with a bright yellowish or-
ange basal stripe. Base of caudal fin with some
large diffuse bright yellowish orange blotches.
Anal fin light orange. Pelvic fin hyaline.

Color in alcohol. All red and orange colors
faded. Ground color of head and body yellowish
white. Dorsal side of head and body pale yellow-
ish brown. Upper part of opercle with a broken
dark grayish brown stripes.

Color when alive (Fig. 7:
Shibukawa, 2004: 109). Similar color when
fresh, except as follows: ground color of head
and body vivid yellow red; a vivid yellow circle
around pupil.

Distribution. Iriomote-jima
Ryukyu Islands, Japan.

Etymology. The specific name, yanoi, refers
to Mr. Korechika Yano, who provided the types
of the new species.

Remarks. Trimma yanoi differs from all
other congeners in having smaller scales on body
(i.e., more than 15 anterior and posterior trans-
verse scales).

Suzuki and

Island, the

Trimma yanoi, live, Iriomote-jima Island, the Ryukyu Islands, Japan, 8 m depth, Photo by K. Yano.

Trimma yanoi is very similar to 7. sheppardi
Winterbottom, 1984 in shape of body and in
body depth. Trimma yanoi differs from 7. shep-
pardi in having: 10 rays of second dorsal fin (vs.
89 rays in T sheppardi); 16-16.5 anterior and
15.5-16 posterior transverse scales (vs. 11 and
8-9); no elongate spines of first dorsal fin (vs.
second spine elongate); fifth pelvic-fin ray
60.3-63.6% of fourth ray in length (vs. 75%);
basal membrane between innermost pelvic-fin
rays 61-64% of length of fifth ray (vs. vestigial);
bony interorbital width 32-35% of pupil diame-
ter (vs. 50%); no transverse lines on head, and no
blotches at posterodorsal corner of opercle al-
though it does have a dark stripe when fresh (vs.
4 yellow transverse lines and a pair of longitudi-
nally aligned black blotches when fresh, alive
and preserved, see Hagiwara and Hayashi, 1992;
Winterbottom, 1984).

Of the species of Trimma without predorsal
scales, T yanoi is similar to 7. woutsi Winterbot-
tom, 2002, which has 9-10, 9, 17-19 rays of sec-
ond dorsal, anal and pectoral fins respectively;
23-24 longitudinal scales; middle pectoral-fin
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rays branched; branched fifth pelvic-fin ray; fifth
pelvic-fin ray 60-75% of fourth ray in length;
basal membrane between innermost pelvic-fin
rays about 20-75% of length of fifth ray; no
scales on cheek, opercle and nape; no postorbital
trough; bony interorbital width 25-33% of pupil
diameter. 7. yanoi differs from 7. woutsi in hav-
16-16.5 anterior and 15.5-16 posterior
transverse scales (vs. 8—10 and 7-9 respectively
in 7 woutsi); no elongate spines of first dorsal fin
(vs. second spine elongate); no interorbital
trough (vs. shallow to moderate); a series of dark
red internal blotches along ventral column faintly
visible when fresh and alive (vs. large irregular
orange to brown spots on head and body, and no
series of dark red internal blotches, see Winter-
bottom, 2002).

ing:

Acknowledgments

We wish to express our sincere gratitude to S.
Dewa (Diving Service Umiannai, Kagoshima),
A. Harada, Y. Ikeda (BLIH), K. Imai (formerly
Volunteer of Fish Division, KPM), T. Kudo
(Kanagawa Prefectural Fisheries Technology
Center), H. Manabe (Kagoshima University), M.
Matsuoka, M. Takata, T. Uematsu, A. Yama-
guchi, K. Yamasaki and K. Yano (Dive Service
Yano, Iriomote-jima Island, Okinawa) in their co-
operation in the present study. We also thank K.
Shibukawa (NSMT), R. Winterbottom (ROM)
and D. Hoese (AM) for their critical comments
on the manuscript. This study was partially sup-
ported by Grants-in-Aids for Scientific Research
(A) 19208019 by the Japan Society for the Pro-
motion of Science.

Literature Cited

Akihito, Prince. 1984. Suborder Gobioidei. Pages
236238 in H. Masuda, K. Amaoka, C. Araga, T.
Uyeno and T. Yoshino, eds. The Fishes of the Japanese
Archipelago (English edition). Tokai University Press,
Tokyo.

Hagiwara, K. and M. Hayashi. 1992. First records of two
gobiid fishes in the genus 7rimma from Japan. 1.O.P
Diving News, 3(8): 2-5. (In Japanese.)

Hagiwara, K. and R. Winterbottom. 2007. Two new
species of Trimma (Gobiidae) from the western Pacific.
Bulletin of National Museum of Nature and Science,
Ser. A, Suppl. 1: 163-174.

Japan Color Research Institute, ed. 1995. Concise Manual
of Color Names. Japan Color Research Institute,
Tokyo. 90 pp.

Jordan, D. S. and A. Seale. 1906. The fishes of Samoa.
Description of the species found in the archipelago,
with a provisional check-list of the fishes of Oceania.
Bulletin  of the Bureau of Fisheries, 25(1905):
173455 +index 457488, Pls. 33-53.

Leviton, A. E., R. H. Gibbs, Jr., E. Heal and C. E. Daw-
son. 1985. Standards in herpetology and ichthyology:
Part I. Standard symbolic codes for institutional re-
source collections in herpetology and ichthyology.
Copeia, 1985(3): 802—832.

Suzuki, T. and K. Shibukawa. 2004. Genus Trimma. Pages
96—117 in H. Senou, ed. A Photographic Guide to the
Gobioid Fishes of Japan. Heibonsha, Tokyo. (In Japan-
ese.)

Suzuki, T. and H. Senou. 2007. Two new species of the
gobiid fish Genus T7rimma (Perciformes: Gobiidae)
from the southern Japan. Bulletin of National Museum
of Nature and Science, Ser. A, Supp. 1: 175-184.

Suzuki T., H. Senou, K. Shibukawa and K. Yano. 2007a.
First record of a gobiid fish Trimma milta from Japan.
Bulletin of the Biogeographical Society of Japan, 62:
77-82.

Suzuki T., H. Senou, K. Shibukawa and K. Yano. 2007b.
First record of a gobiid fish Trimma benjamini from
Japan. Bulletin of the Biogeographical Society of
Japan, 62: 83-87.

Winterbottom, R. 1984. A review of the gobiid fish genus
Trimma from the Chagos Archipelago, central Indian
Ocean, with the description of seven new species.
Canadian Journal of Zoology, 62: 695-715.

Winterbottom, R. 1995. Red Sea gobiid fishes of the
genus Trimma, with the description of two new species.
Revue Frangaise d’Aquariologie, 22: 93-98.

Winterbottom, R. 2001. Two new gobiid fish species in
Trimma and Trimmatom (Teleostei: Gobiidae) from the
Indian and Western Pacific Oceans. Aqua, Journal of
Ichthyology and Aquatic Biology, 5(1): 19-24.

Winterbottom, R. 2002. Two new species of Trimma (Go-
biidae) from the central, western, and south Pacific.
Aqua, Journal of Ichthyology and Aquatic Biology,
5(2): 45-52.

Winterbottom, R. and M. Zur. 2007. 3 new species of
genus Trimma from Palau, Western Pacific (Percomor-
pha: Gobiidae). Aqua, Journal of Ichthyology and
Agquatic Biology, 13(1): 13-24.

Winterbottom, R. and L. Southcott. 2007. Two new
species of the genus Trimma (Percomorpha: Gobiidae)



106 T. Suzuki and H. Senou

from western Thailand. Aqua, Journal of Ichthyology ~ Manuscript received 7 June 2007; revised 10 January
and Aquatic Biology, 13(2): 69-76. 2008; accepted 19 January 2008.
Associate editor: K. Matsuura.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /KOR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /POL (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e8457800568216b63306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200036002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


