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Abstract Two new species of the gobiid fish genus Trimma, T. fasciatum and T. matsunoi are
described based on specimens from Japan and Palau. Trimma fasciatum (three specimens, 12.4—
21.9mm SL, Kume-jima Island, Japan and Ngis Island, Palau) differs from all other congeners in
having 8 predorsal scales; no elongate and filamentous spine in first dorsal fin; all pectoral-fin rays
unbranched; height of basal membrane between innermost pelvic-fin rays about 23% of length of
fifth ray; shallow to moderate interorbital groove; interorbital space narrow and bony width
18-26% of pupil diameter; and body with 4 broad bright yellow bands when freshly collected and
when alive. Trimma matsunoi (two specimens, 16.8-26.4mm SL, near Kashiwa-jima Island, Shi-
koku, Japan) differs from all other congeners in having 6 predorsal scales; no elongate and fila-
mentous spine in first dorsal fin; fifth pelvic-fin ray unbranched, basal membrane reduced; interor-
bital groove shallow; no opercle scales; interorbital space wide and bony width 75-77% of pupil
diameter; scale pockets with deep orange margins when fresh; 8 to 9 yellowish orange saddles

over the dorsal midline and six saddles on the ventral midline when alive.

Key words:

Trimma is an Indo-Pacific gobiid fish genus,
comprising cryptic, tiny (less than 40mm SL),
colorful, tropical species found on coral and
rocky reefs, usually at depths shallower than 80
m. According to Winterbottom (2011), Trimma
can be recognized by having the following com-
bination of characters: 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 ante-
rior to this; lack of bony spicules on the outer gill
rakers of the first gill arch; fewer than 12 dorsal-
and anal-fin segmented rays; and a fifth pelvic-
fin ray that is equal to or more than 40% the
length of the fourth pelvic-fin ray.

Trimma, established by Jordan and Seale
(1906), may contain about 100 species (Winter-
bottom, 2011). Of these, 71 described species are

Trimma, new species, Gobiidae, Japan, Palau.

currently recognized as valid (Hagiwara and
Winterbottom, 2007; Hoese et al., 2011; Suzuki
and Senou, 2007, 2008, 2009; Winterbottom and
Southcott, 2007; Winterbottom and Zur, 2007;
Winterbottom, 2009, 2011), while the others are
still unnamed (R. Winterbottom pers. comm.: 7.
capostriatum (Goren, 1981) is a valid species).
Following 25 valid species of 7rimma have
been reported so far from Japan, as well as 4
undescribed species of Suzuki and Shibukawa in
Senou (2004): Trimma anaima Winterbottom,
2000, 7. annosum Winterbottom, 2003, 7. ben-
Jamini Winterbottom, 1996, T. caesiura Jordan
and Seale, 1906, T. caudipunctatum Suzuki and
Senou, 2009, T. caudomaculata Yoshino and
Araga, 1975, T. emeryi Winterbottom, 1985, T.
flavatrum Hagiwara and Winterbottom, 2007, T.
grammistes (Tomiyama, 1936), T. halonevum
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Winterbottom, 2000, 7. hayashii Hagiwara and
Winterbottom, 2007, 7. imaii Suzuki and Senou,
2009, T. kudoui Suzuki and Senou, 2008, 7. mac-
rophthalmum (Tomiyama, 1936), T. maiandros
Hoese, Winterbottom and Reader, 2011, 7. mari-
nae Winterbottom, 2005, 7. milta Winterbottom,
2002, T. naudei Smith, 1956, T. nomurai Suzuki
and Senou, 2007, T okinawae (Aoyagi, 1949), T.
sheppardi Winterbottom, 1984, T. taylori Lobel,
1979, T. winchi Winterbottom, 1984, T. yanagitai
Suzuki and Senou, 2007 and 7. yanoi Suzuki and
Senou, 2008 (Hagiwara and Winterbottom, 2007,
Hoese et al, 2011; Suzuki and Senou, 2007,
2008, 2009; Suzuki and Shibukawa in Senou,
2004; Suzuki et al., 2007a, 2007b, 2008; Winter-
bottom, 2005a, 2005b, 2011).

In this paper, we describe 2 new species of
Trimma collected from Japan and Palau. One of
these was first reported by Suzuki and Shibu-
kawa in Senou (2004) as “Trimma sp. 13.” The
other one was recently collected from near
Kashiwa-jima Island, Shikoku, Japan.

Materials and Methods

Type specimens of the new species are depos-
ited in Kanagawa Prefectural Museum of Natural
History (KPM), the National Museum of Nature
and Science, Tsukuba (NSMT) and the Osaka
Natural History Museum, Osaka (ONHM).

Methods of counting and measurements fol-
low Suzuki and Senou (2007). Pectoral- and pel-
vic-fin ray branching, squamation, and groove
around orbit were described from preserved
materials stained with a cyanine blue solution.
The methods of Akihito (1984) were used in
describing the pattern of the interdigitation of the
dorsal-fin pterygiophores between the neural
spines (“P—V"). The P-V and vertebrae counts
were obtained from radiographs. Cephalic sen-
sory papillae were observed on holotype stained
with cyanine blue, and notations follow Miller
(1986), Iwata et al. (2007) and Winterbottom
(2011). Information about tooth morphology and
gill-raker counts were obtained from a paratype
stained with alizarin red. Description of the color

when fresh was based on color slides of each
species. Color descriptions when alive were
based on the underwater photographs in Yano in
Senou (2004), and/or the Image Database of
Fishes in the Kanagawa Prefectural Museum of
Natural History (KPM-NR). The names of colors
follow the recommendations of the Japan Color
Research Institute (1995). Measurements are
given in Table 1. In each description, data for the
holotype are given first, followed by data for the
paratype(s) in parentheses where different. Spec-
imens from Palau were collected under permit
RE09-02 (2009) and exported to Japan under an
export permit 47710-B (2009).

Trimma fasciatum sp. nov.

(New Japanese name: Dokutsu-shima-benihaze)
(Figs. 1 and 2)

Trimma sp.: Hayashi and Shiratori, 2003: 45 (No. 074
underwater photograph, Saipan Island, 4m depth,
photo by H. Kimura).

Trimma sp. 13: Suzuki and Shibukawa in Senou, 2004:
116 (underwater photograph, Kume-jima Island, the
Ryukyu Islands, Japan, 25 m depth, photo by T. Kawa-
moto).

Holotype. OMNH-P 35167, male, 21.9mm
SL, Ngemlis Reef, Ngis Island, Palau,
07°08'17.0"N, 134°13'18.5"E, 30 m depth, 8 May
2009.

Paratypes. NSMT 106482 (ex OMNH-P
34795), male, 20.0mm SL, cleared and stained,
12 Jan. 2008, same locality and collector as the
holotype. KPM-NI 10995, juvenile, 12.4mm SL,
Kume-jima Island, the Ryukyu Islands, Japan, 25
m depth, 22 Nov. 2001.

Photograph Records from Image Database
of Fishes. Ngemlis Reef, Ngis Island, Palau, N
07°08'17.0", E 134°13'18.5", 30m depth, Jiro
Sakaue, 18 Jan. 2008: KPM-NR 44892 and
44893. Kume-jima Island, Okinawa Islands, the
Ryukyu Islands, Japan: KPM-NR 16411, 30m
depth, Arimasa Sakamoto, 2 June 1997; KPM-
NR 54680, a fresh specimen of KPM-NI 10995,
Hiroshi Senou; KPM-NR 63439, 28m depth,
Tsuyoshi Kawamoto, 24 Oct. 2001.
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Fig. 1.

The cephalic sensory papillae and squamation of head, and basal membrane of pelvic fins in Trimma fasciatum,

holotype, OMNH-P 35167, male, 21.9mm SL. Dorsal (top), lateral (middle) and ventral (bottom) views of head.
Dots represent the sensory papillae. AN and PN indicate anterior and posterior nares, respectively. Arrows show posi-

tion where gill membrane is attached to isthmus.

Diagnosis. Trimma fasciatum differs from the
other described species of the genus in the fol-
lowing combination of characters: 8 predorsal
scales; no elongate and filamentous spine of first
dorsal fin; all pectoral-fin rays unbranched;
height of basal membrane between innermost
pelvic-fin rays about 23% of length of fifth ray;
shallow to moderate interorbital groove; interor-
bital space narrow and bony width 18-26% of

pupil diameter; nape with 1 or 2, and body with 4
broad bright yellow bands when fresh and when
alive.

Description. Dorsal-fin rays VI-I, 8; anal-fin
rays I, 8; pectoral-fin rays 16 (14 in one; 15 in
one); pelvic-fin rays I, 5; segmented caudal-fin
rays 8+7 (9+8 in one), branched caudal-fin
rays 6 +5; longitudinal scales 24 (23 in two);
anterior transverse scales 7; posterior transverse
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Fig. 2.

Trimma fasciatum, Ngemlis Reef, Ngis Island, Palau. A: fresh specimen, holotype, photo by J. Sakaue. B: alco-

hol preserved specimen, holotype, photo by T. Suzuki. C: KPM-NR 44892, live (not preserved), 30 m depth, photo by

J. Sakaue, 18 Jan. 2008.

scales 6; predorsal scales 8; P-V3/ITITTI10/09;
vertebrae 10 + 16 = 26.

Second and third spines of first dorsal fin lon-
gest (second spine in one; third spine in one), but
not elongate and filamentous, not reaching poste-
riorly to second dorsal-fin origin when adpressed
(reaching to first segmented ray base of second
dorsal fin in one juvenile paratype); first dorsal
fin separate from second dorsal fin. All pectoral-
fin rays unbranched; fin not reaching posteriorly

to above anal-fin origin. All pelvic-fin rays each
with two terminal tips; fifth ray 53% (48% in
one; 59% in one) of fourth ray in length; fourth
ray longest, reaching posteriorly to base of third
segmented ray of anal fin when adpressed (anal-
fin origin in one juvenile; forth segmented ray
base of anal fin in one). No pelvic-fin frenum.
Basal membrane between innermost pelvic-fin
rays about 23% of length of fifth ray (broken in
two) (Fig. 1).
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Cheek with two embedded cycloid scales dor-
sally (absent in two). Opercle with 5 embedded
cycloid scales dorsally (2 in one; absent in one
juvenile). Pectoral-fin base with 3 cycloid scales
in 2 vertical and 2 horizontal rows (2 scales in 1
vertical and 2 horizontal in two), preplevic area
scaled in 8 longitudinal and 4 transverse rows of
cycloid scales (5 longitudinal rows in one; absent
in one juvenile), and anterior half of midline of
belly with small cycloid scales (cycloid scales on
midline in one; absent on midline in one juve-
nile). Nape with ctenoid scales, extending anteri-
orly to orbit. Other parts of body with large cte-
noid scales. Gill opening extending below a
vertical line just slightly posterior to the middle
of the pupil (middle of pupil in one; between
anterior edge and middle of eye in one). Anterior
naris with a short tube; posterior nasal opening a
simple pore, 2 naris diameter from anterior naris
and 9 naris diameter from eye. Interorbital
groove shallow (moderate in one), postorbital
groove absent. Interorbital space narrow and
bony width 18% of pupil diameter (26% in one
juvenile) (Fig. 1). The cephalic sensory papillae
are depicted of the holotype in Fig. 1.

Inwardly curved conical teeth in both jaws.
Upper jaw with two-three irregular inner rows of
small teeth, grading to a single row on center and
posterior parts; an anterior part with an outer-
most row of 4 large, spaced teeth; center and
posterior parts with an outermost row of medium
teeth. Lower jaw with 2-3 irregular medial rows
of small teeth, grading to a single row on center
and posterior parts; anterior part with an outer-
most row of 7 large, spaced teeth; center part
with a single innermost row of 12 medium,
spaced teeth.

Color of holotype when fresh (Fig. 2A). Back-
ground color of head and body white. Scale
pockets of nape and dorsal sides of body with
beige margins. Nape with 2 bright orange sad-
dles. Body with 4 broad bright yellow bands. The
first band below the first dorsal fin, the second
below the second dorsal fin, the third on anterior
part of caudal peduncle, the last on posterior part
of caudal peduncle and anterior part of caudal

fin. Anterior parts of head pinkish. Dorsal part of
opercle with a bright orange round mark. Iris
bright red and surrounding of purple gold. Snout,
cheek, opercle, pectoral-fin base with many min-
ute reddish brown dots. Fins hyaline. Dorsal fins
with a bright orange, broad, longitudinal, medial
stripe. Caudal fin with a large bright yellow and
bright orange mark. Anal and pelvic fins pinkish
medially. Base and anterior part of pectoral fin
white.

Color of holotype in alcohol (Fig. 2B). Pink,
red, white and yellow colors faded. Head and
body pale yellow. Scale pockets of nape and dor-
sal sides of body outlined with reddish brown.

Color when alive. Similar to fresh coloration,
except as follows: head and body semi-translu-
cent; the scale pockets on the dorsum lack dark
margins; gill and aorta deep red; snout, base and
anterior part of pectoral fin, interspaces of yellow
bands on dorsal side of body pale sky blue; iris
and interorbital space bright blue; lacks the yel-
low bar below the middle of the second dorsal
fin, and the bars across the nape are yellowish in
Fig. 2C, but the bar below the middle of the sec-
ond dorsal fin present, and the bars across the
body are reddish in Figure of Yano in Senou
(2004).

Distribution. Kume-jima Island, the Ryukyu
Islands, Japan; Ngis Island, Palau; Saipan Island
(photograph only, Hayashi and Shiratori, 2003).

Etymology. The specific name is the Latin
Jfasciatum meaning “bands”, in allusion to the
yellow bands of body of the new species.

Comparisons. Trimma fasciatum is most simi-
lar to 7. flavatrum and T. randalli Winterbottom
and Zur, 2007. It differs from 7. flavatrum in
having: height of basal membrane between inner-
most pelvic-fin rays about 23% of length of fifth
ray (vs. no basal membrane in 7. flavatrum); and
4 broad bright yellow bands on body (vs. usually
no band but sometimes 2 white bands and one
saddle when alive, see Hagiwara and Winterbot-
tom, 2007). Trimma fasciatum differs from T.
randalli in having: no elongated spine of the first
dorsal fin (vs. second spine elongated in 7. ran-
dalli); and 4 broad bright yellow bands on body
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Table 1. Measurements (% SL) for Trimma fasciatum and T. matsunoi.
T. fasciatum T. matsunoi
Holotype Paratypes Holotype Paratype
OMNH-P 35167 NSMT-P 106482 KPM-NI 10995 NSMT-P 106483 OMNH-P 23885

Sex male male juvenile female male
Standard length (mm) 21.9 20.0 12.4 26.4 16.8
Head length (exclude gill 30.3 broken 31.9 288 broken

membrane)
Snout tofirst dorsal-fin 37.7 40.0 392 36.0 38.4

origin
Snout to second 55.0 55.7 55.4 55.8 57.1

dorsal-fin origin
Snout to anal-fin origin 56.7 58.1 63.1 59.0 58.8
Caudal peduncle length 30.3 29.5 24.2 28.8 27.1
Caudal peduncle depth 11.3 9.5 10.0 14.0 13.6
Snout length 7.8 7.1 7.5 5.8 7.9
Upper jaw length 11.9 12.4 12.8 11.9 12.7
Eye diameter 11.5 12.9 13.1 9.4 10.5
Bony interorbital width 1.5 1.7 1.8 3.6 4.2
Pupil diameter 8.2 9.5 6.9 4.7 5.6
Lolrf‘i‘f;tthﬁm dorsal spine 4 5 17 & 1) 12.6 (1I0) 16.2 (IT) 19.4 (II) 20.3 (1)
4th pelvic-fin ray length 26.0 29.5 26.9 25.2 28.5
Sth pelvic-fin ray length 13.9 14.3 15.9 11.5 16.9
Pelvic connecting 32 broken broken reduced reduced

membrane length

(vs. one white band on caudal peduncle, see Win-
terbottom and Zur, 2007).

Trimma matsunoi sp. nov.

(New Japanese name: Kashiwa-benihaze)
(Figs. 3-5)

Holotype. NSMT 106483, female, 26.4 mm
SL, near Kashiwa-jima Island, Itsusai, Otsuki-
cho, Kouchi Prefecture, Shikoku, Japan, 56 m
depth, Jiro Sakaue, 19 Aug. 2010.

Paratype. OMNH-P 23885, male, 16.8mm
SL, cleared and stained, near Kashiwa-jima
Island, Tsutomezaki, Otsuki-cho, Kouchi Prefec-
ture, Island, Shikoku, Japan, 53 m depth, 20 Aug.
2010.

Photograph Records from Image Database of
Fishes. KPM-NR 44894, same data as the holo-
type: KPM-NR 44895, same data as the paratype.

Diagnosis. Trimma matsunoi differs from the
other described species of the genus in the fol-
lowing combination of characters: 6 predorsal
scales; no elongate and filamentous spine of first

dorsal fin; fifth pelvic-fin ray unbranched, basal
membrane reduced; interorbital groove shallow;
interorbital space wide and bony width 75-77%
of pupil diameter; no opercle scales; scale pock-
ets with deep orange margins when fresh; 8 yel-
lowish orange saddles over the dorsal midline
and 6 saddles on the ventral midline when alive.

Description. Dorsal-fin rays VI-I, 8; anal-fin
rays I, 8; pectoral-fin rays 17; pelvic-fin rays I, 5;
segmented caudal-fin rays 8 + 7 (9 + 8); branched
caudal-fin rays 6+ 6 (6 +5); longitudinal scales
22 (23); anterior transverse scales 7; posterior
transverse scales 7; predorsal scales 6 (0, see the
remarks); gill rakers (2+ 11, stained paratype
only). P-V3/IITI110/9; vertebrae 10 + 16 =26
(10+15=25).

Second spine of first dorsal fin longest but not
elongate and filamentous, not reaching posteri-
orly to second dorsal-fin origin when adpressed,
sixth spine reaching posteriorly to second dorsal-
fin origin when adpressed; first dorsal fin
attached to second dorsal fin via low membrane.
Pectoral-fin rays unbranched except eighth ray
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Fig. 3.

The cephalic sensory papillae and squamation of head, and basal membrane of pelvic fins in Trimma matsunoi,

NSMT 106483, holotype, female, 26.4mm SL. Dorsal (top), lateral (middle) and ventral (bottom) views of head.
Dots represent the sensory papillae. AN and PN indicate anterior and posterior nares, respectively. Arrows show posi-

tion where gill membrane is attached to isthmus.

(all rays unbranched); fin not reaching posteri-
orly to above anal-fin origin. First four pelvic-fin
rays each with 2 terminal tips; fifth ray
unbranched and 46% (59%) of fourth ray in
length; fourth ray longest, not reaching posteri-
orly to anal-fin origin when adpressed (reaching

base of first segmented ray). No pelvic frenum;
basal membrane reduced but present, hidden
under the posteriormost scale between pelvic fins
(Fig. 3).

Cheek and opercle without scales. Pectoral-fin
base with 2 weak ctenoid scales and 5 cycloid
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scales (six cycloid scales) in 2-3 (2) vertical and  longitudinal and 5 transverse rows (damaged),
2-3 (4) horizontal rows, preplevic area with a and anterior belly with small cycloid scales.
weak ctenoid scale and 12 cycloid scales in 5  Nape with ctenoid scales, extending anteriorly to

Fig. 4. Trimma matsunoi, holotype. A: fresh specimen, photo by J. Sakaue. B: alcohol preserved specimen, photo by T.
Suzuki. C: KPM-NR 44894, live, 56 m depth, photo by J. Sakaue, 19 Aug. 2010.
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orbit (no scales on predorsal midline and left side  opening a simple pore, 3.3 naris diameter from
base of the first dorsal fin: see the remarks). anterior naris and 8 naris diameter from eye.
Remainder of body with large ctenoid scales. Interorbital groove shallow (absent), postorbital
Gill opening extending below a vertical line just — groove absent. Interorbital space wide and bony
slightly posterior to the middle of the pupil. width 78% of pupil diameter (77%) (Fig. 3). The
Anterior naris with a short tube; posterior nasal  cephalic sensory papillac of the holotype are

Fig. 5. Trimma matsunoi, paratype, OMNH-P 23885, male, 16.8mm SL, Tsutomezaki, Otsuki-cho, Kochi Pref.,
Shikoku, Japan. A: fresh specimen, photo by J. Sakaue. B: alcohol preserved specimen, photo by T. Suzuki. C: KPM-
NR 44895, live, 53 m depth, photo by J. Sakaue, 20 Aug. 2010.
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depicted in Fig. 3.

Inwardly curved conical teeth in both jaws.
Upper jaw with 2 irregular inner rows of small
teeth, grading to single posterior row; anterior
and center parts with outermost row of 7 large,
spaced teeth. Lower jaw with 3 irregular inner
rows of small teeth, grading to single posterior
row; anterior part with an outermost row of 6
large teeth; center part with a single innermost
row of 5 large teeth.

Color of types when fresh (Figs. 4A and 5A).
Background color of head and body grayish
white. Belly white. Scale pockets with deep
orange margins (pale brown) except for those on
belly. Dorsal and ventral most part of body and
posterior most part of tail yellowish (nape with 2,
the dorsal midline of body with 7, and the ventral
midline of belly and tail with 6 light yellow sad-
dles). Snout and interorbital space grayish, and
nape orange. Lower half of head and posterior
margin of eye light yellow. Iris with red, yellow,
and black marks (iris yellow). Cheek, opercle
and pectoral-fin base with many minute yellow-
ish brown dots. Fins hyaline. Dorsal fins with a
light yellow, broad, longitudinal, basal stripe.
Pectoral and anal fins light yellow except mar-
gins. Anterior part of pelvic fin and pectoral-fin
base grayish white. Caudal fin light yellow
except upper and lower margins (a yellow band
on base of the fin).

Color of types in alcohol (Figs. 4B and 5B).
Red, orange, white and yellow colors faded.
Head and body yellowish white. Scale pockets
outlined with yellowish brown. Lower half of
dorsal fins, anal and caudal fins with many min-
ute yellowish brown dots.

Color of types when alive (Figs. 4C and 5C).
Similar to fresh coloration except as follows:
head and body semi-translucent; nape with 1 (2)
and the dorsal midline of body with 7 bright yel-
lowish orange saddles; interspaces of those sad-
dles pale sky blue; a broad, light yellowish
orange stripe from snout to caudal peduncle; this
orange stripe interrupted by 3 pale sky blue
marks below the second dorsal fin; a dark gray
stripe along upper margin of orange stripe; dorsal

part of belly with 2 pale sky blue marks; the ven-
tral midline of belly and tail with 6 light yellow-
ish orange saddles; iris vivid orange with three
strong blue marks (upper part of eye and interori-
bital space bright greenish blue); upper and
lower margins of caudal fin with a pale pink
stripe respectively (a light yellow band on base
of the fin).

Distribution. Near Kashiwa-jima Island,
Otsuki-cho, Kouchi Prefecture, Island, Shikoku,
Japan

Etymology. The specific name, matsunoi, hon-
ors Mr. Kazushi Matsuno, who first discovered
the new species.

Remarks. The paratype lacks scales on the pre-
dorsal midline and on the left side of the base of
the first dorsal fin, and has the malformation of
some of the neural spines beneath the first dorsal
fin.

Comparisons. Trimma matsunoi is most simi-
lar to T caudipunctatum and T. maiandros in
overall morphology. However, T. matsunoi dif-
fers from 7. caudipunctatum, in having: no oper-
cle scales (vs. some cycloid scales dorsally in 7.
caudipunctatum); interorbital space wide and
bony width 75-77% of pupil diameter (30-36%);
8 saddles over the dorsal midline and six saddles
on the ventral midline when alive (vs. no saddles,
see Suzuki and Senou, 2009). The new species
differs from 7. maiandros, in having: 5 predorsal
scales in midline (vs. usually naked in 7 maian-
dros); no blue zigzag line on semi-translucent
body (vs. a blue zigzag line on red body, see
Hoese et al., 2011).

Acknowledgments

We wish to express our sincere gratitude to T.
Kawamoto, A. Sakamoto, and K. Matsuno
(AQUAS Kashiwajima Diving Service) for their
cooperation in the present study. We also thank
R. Winterbottom (ROM) for his critical com-
ments on the manuscript.



Two New Species of Trimma 77

Literature Cited

Akihito, Prince. 1984. Suborder Gobioidei. Pages 236—
238 in H. Masuda, K. Amaoka, C. Araga, T.Uyeno and
T. Yoshino, eds. The Fishes of the Japanese Archipel-
ago (English edition). Tokai University Press, Tokyo.

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

Hayashi M. and T. Shiratori. 2003. Trimma sp. Page 45 in
Gobies of Japanese Water. TBS-BRITANNICA, Tokyo.

Hoese, D. E, R. Winterbottom and S. Reader. 2011.
Trimma maiandros, a new species of pygmy goby
(Gobiidae) from the Indo-west Pacific. Aqua, Journal
of Ichthyology and Aquatic Biology, 17(2): 103—110.

Iwata, A., K. Shibukawa and N. Ohnishi. 2007. Three
new species of the shrimp-associated Goby genus Van-
derhorsitia (Perciformes:Gobiidae: Gobiinae) from
Japan, with re-descriptions of two related congeners.
Bulletin of National Museum of Nature and Science,
Ser. A, Suppl. 1: 185-205.

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): 173-455
+index 457488, Pls. 33-53

Miller, P. J. 1986. Gobiidae. Pages 1019-1085 in P. J. P.
Whitehead, M.-L. Bauchot, J.-C. Hureau, J. Nielsen
and E. Tortonese, eds. Fishes of the North-eastern
Atlantic and the Mediterranean. UNESCO, Paris.

Suzuki, T. and K. Shibukawa. 2004. Genus Trimma.
Pages 96117 in H. Senou, ed. A Photographic Guide
to the Gobioid Fishes of Japan. Heibonsha, Tokyo.

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

Suzuki, T. and H. Senou. 2008. Two new species of the
gobiid fish genus Trimma (Perciformes: Gobiidae) from
southern Japan. Bulletin of National Museum of Nature
and Science, Ser. A, Suppl. 2: 976-106.

Suzuki, T. and H. Senou. 2009. Two new species of the
genus Trimma (Perciformes: Gobiidae) from Japan and

Palau. Bulletin of the Kanagawa Prefectural Museum,
Natural Science, (38): 107-112.

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.

Suzuki T., H. Senou, K. Yano, S. Kato and K. Yunokawa.
2008. First records of three gobiid fish Genus Trimma
from Japan. Bulletin of the Osaka Museum of Natural
History (62): 1-12.

Winterbottom, R. 2005a. Two new species of the Trimma
tevegae species group from the western Pacific (Perco-
morpha: Gobiidae). Aqua, Journal of Ichthyology and
Aquatic Biology, 10(1): 29-38.

Winterbottom, R. 2005b. On the status of 7rimma tevegae
and Trimma caudomaculata (Percomorpha: Gobiidae).
Aqua, Journal of Ichthyology and Aquatic Biology,
10(2): 51-56.

Winterbottom, R. 2009. A new species of the genus
Trimma (Percomorpha: Gobiidae) from Helen Reef,
South-west Islands of Palau. Aqua, International Jour-
nal of Ichthyology, 15(2): 109—116.

Winterbottom, R. 2011. Six new species of Trimma (Per-
comorpha; Gobiidae) from the Raja Ampat Islands,
Indonesia, with notes on cephalic sensory papillae
nomenclature. Aqua, Journal of Ichthyology and
Aquatic Biology, 17(3): 127-162.

Winterbottom, R. and L. Southcott. 2007. Two new spe-
cies of the genus Trimma (Percomorpha: Gobiidae)
from western Thailand. Aqua, Journal of Ichthyology
and Aquatic Biology, 13(2): 69-76.

Winterbottom, R. and M. Zur. 2007. Three new species of
genus Trimma from Palau, western Pacific (Percomor-
pha: Gobiidae). Aqua, International Journal of Ichthy-
ology, 13(1): 13-24.

Yano, K. 2004. Figure of Trimma sp. 13. Page 116 in H.
Senou, ed. A Photographic Guide to the Gobioid Fishes
of Japan. Heibonsha, Tokyo.

Manuscript received 22 July 2011; revised 20 September
2011; accepted 15 October 2011.
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


