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Abstract A new platycephalid, Grammoplites knappi, is described from specimens from the South China
Sea (off Sarawak, Borneo Island, the Gulf of Thailand and Hainan Island, China). The species is
distinguished from other species of Grammoaplites by the following combination of characters: 5 or fewer
gill rakers on the lower arch, narrow interorbit, large eye diameter, short uppermost preopercular spine,
no papillae on lips, small body scales and pored lateral line scales with posteriorly-positioned ctenii and a
single exterior opening on the posterior margin. A key to the five species of Grammoplites is presented.
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The platycephalid genus Grammoplites is charac-
terised by each lateral line scale having a distinct
spine anterior to the ctenii (Fowler, 1904). Four
species have been included in Grammoplites: G.
scaber (Linnaeus, 1758), from Madagascar, India
and Singapore to Taiwan, G. suppositus (Troschel,
1840), from the Red Sea to Sri Lanka, G. gruveli
(Pellegrin, 1905), from the west coast of Africa, and
G. portuguesus (Smith, 1953), from Durban to Beria
(G. jacksoni Fowler, 1944 is a junior synonym of
Cociella crocodila, according to L. W. Knapp in
Bohlke [1984]). Recently, a single specimen of a
new species of Grammoplites was discovered among
bottom fishes trawled off Sarawak, Borneo, in the
South China Sea, by the T/V “Oshoro Maru” during
a training cruise in December 1970, under the aus-
pices of the Faculty of Fisheries, Hokkaido Universi-
ty. Additional examples of this species were subse-
quently found among other collections, from Hainan
Island, China (collected in 1932) and the Gulf of
Thailand (collected in 1960-1961 by the Naga Expe-
dition, and 1991).

The new species differs from those previously de-
scribed in having a smaller number of gill rakers,
narrower interorbit, larger eye diameter, shorter up-
permost preopercular spine, no lip papillae, smaller
body scales, and a single exterior opening and ctenii
on the posterior margin of each lateral line scale.
This paper describes this species, thereby making the
name available, and provides a key to the species of

Grammoplites.

Material and Methods

Counts and measurements were made according
to Hubbs and Lagler (1958), specimen lengths being
expressed as standard length (SL). Measurements
were made with calipers to the nearest 0.1 mm. Ver-
tebral counts were taken from radiographs. Names
of spines and ridges on the head follow Knapp
(1986). The type specimens were deposited in the
California Academy of Sciences (CAS), Laboratory
of Marine Zoology, Faculty of Fisheries, Hokkaido
University (HUMZ), National Science Museum,
Tokyo (NSMT), Department of Marine Sciences,
University of the Ryukyus (URM), and United
States National Museum of Natural History
(USNM). Other institutional abbreviations are as
follows: Division of Fisheries, University Museum,
University of Tokyo (FUMT) and The Natural His-
tory Museum (BMNH).

Grammoplites knappi sp. nov.
(Figs. 1-3)

Holotype. HUMZ 109614, 210.1 mm SL, female, off
Sarawak, Borneo Island, depth unknown, 1-8 Dec. 1970.
Paratypes. CAS 80623, 3 specimens, 190.2-207.9 mm
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Fig. 1. Lateral view of Grammoplites knappi sp. nov., holotype, HUMZ 109614, female, 210.1 mm SL, off
Sarawak, Borneo Island.

Fig. 2. Photographs of lateral view (upper) and dorsal view (lower) of Grammoplites knappi sp. nov., holo-
type, HUMZ 109614, female, 210.1 mm SL, off Sarawak, Borneo Island.

SL, Gulf of Thailand (12°15’00"'N, 100°16’00"'E), ca. 24
—26m, 69 Aug. 1960; CAS 80624, 2 specimens, 216.7—
227.2 mm SL, Gulf of Thailand (12°3925"'N, 100°15'45"’
E), 33m, 13 Dec. 1960; HUMZ 128622-128624, 3 speci-
mens, 203.3-224.6 mm SL, acquired from a fish processing
factory, Pak-nam, Bangkok, Thailand, 29 Aug. 1991;
NSMT-P 45836-35838, 3 specimens, 196.1-214.2 mm SL,
acquired from a fish processing factory, Pak-nam, Bang-
kok, Thailand, 21 Aug. 1991; URM-P 29670, 29678, 29691,
3 specimens, 169.7-216.9mm SL, collected with HUMZ
128622-128624;USNM324970,216.2 mmSL,acquiredfroma
fish market, Bangkok, collected from the Gulf of Thai-
land (12°09'N, 100°21’E-12°18'N, 100°22’E), 7-11 Apr.
1961; USNM 327280, 187.5mm SL, Gulf of Thailand
(12°39°15"'N, 100°15’45"'E), 33 m, 13 Dec. 1960.

Nontypes. CAS 134032, 143.0mm SL, Hainan Island,
China, 1932; URM-P 29669, 29671-29674, 29677, 29679—
29683, 29686, 2968829689, 14 specimens, 182.2-235.0mm
SL, collected with NSMT-P 45836-45838.

Fig. 3. Holotype of Grammoplites knappi sp. nov.
A) Dorsal view of head; B) iris lappet of right
eye; C) scale from middle portion of lateral line

Diagnosis. A species of Grammoplites with a low
number of gill rakers (1+4-5=5-6, usually 1+5=

on right side. Scale bars indicate 10mm (A) 6), narrow interorbital width (6.4-8.49¢ head length
and 5mm (B and C). [HL]), large eye diameter (18.6-20.7% HL), short
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uppermost preopercular spine not extending to poste-
rior margin of opercle, no lip papillae, small body
scales (number of scale rows slanting forward and
downward above lateral line about twice that of
lateral line scales), and lateral line scales with a
single exterior opening and ctenii on the posterior
margin.

Description. Data for the holotype are presented
first, followed by paratype data in parentheses: dorsal
fin rays I-VII-I-12 (I-VII-I-12 in two, I-VIII-12
in 13, I-IX-12 in one); anal fin rays 12 (12); pectoral
fin rays 2 (unbranched)+12 (branched)+7 (un-
branched) =21 (2+10-13+6-9=20-22); pelvic fin
rays I, 5 (1, 5); branched caudal fin rays 6 (upper) +
6 (lower) (6+5-6); vertebrae 27 (27); gill rakers 1+
5=6 (1+4-5=5-6, usually 1+5=6); scales in lat-
eral line 53 (all scales with a distinct, backwardly
directed spine)(51-54). Proportional measurements
are given in Table 1.

Body depressed and elongated, width 6.0 (5.5-7.1)
in HL and depth 11.2 (9.1-13.3) in HL, mostly
covered with-ctenoid scales (those on dorsum decid-
uous), some cycloid scales on under surface. Head
flattened, length 2.9 (2.8-3.2) in HL, exposed bony
surface armed with ridges and small spines (Fig. 3

A). Snout slender, longer than eye diameter, 3.4
(3.3-3.6) in HL. Iris lappet simple, broad (Fig. 3B).
No papillae on eye. Interorbit concave, width a little
more than one-third orbit diameter, 14.1 (12.1-15.7)
in HL. Top and sides of head armed with spines and
fine ridges. Nuchal ridge high, a rudimentary spine
anteriorly and a stout spine posteriorly. Opercle
armed with two moderate spines, upper extending
slightly beyond last nuchal spine, lower with a dis-
tinct ridge lacking serrations. Preopercle armed with
three spines, uppermost longest, its length about
equal to two-thirds orbit diameter, not reaching pos-
terior margin of opercle and bearing a small sup-
plementary spine; lowermost smallest, almost em-
bedded in skin. Parietal ridge low, armed with a
single spine in middle. Lateral surface of head with
two ridges, upper (suborbital ridge) armed with four
(right side) and three (left side) small, blunt spines,
lower (ventral edge of suborbital bones) not ser-
rated. Preorbital, nasal and lachrymal spines absent.
A sharp, stout preocular spine in front of eye. Supra-
orbital ridge with rough serrations on posterior half.
A single stout but very low postocular spine. Ptero-
tic ridge with a small spine at the end. Supraoccipital
ridge low, lacking spines. Interopercular flap absent.
Maxilla not reaching middle of eye, length 2.6 (2.5—

Table 1. Proportional measurements of Grammoplites knappi sp. nov.

Holotype Paratype
(HUMZ 109614) (n=16)
Standard length (mm) 210.1 169.7-227.2
9 of standard length
Head length 343 31.6-35.5
Body depth 8.9 7.5-11.0
Body width 16.6 14.2-18.2
% of head length
Snout length 29.5 27.9-30.0
Eye diameter 19.0 18.6-20.2
Interorbital width 7.1 6.4-8.3
Upper jaw length 38.8 37.1-39.4
Lower jaw length 54.9 52.5-55.3
Predorsal length 98.8 96.4-100.7
Depth of caudal peduncle 9.4 8.8-10.7
Length of first dorsal fin base 59.8 51.7-67.2
Length of second dorsal fin base 96.1 87.2-106.4
Length of anal fin base 98.2 89.6-107.5
Length of first dorsal fin spine 5.0 4.0-6.6
Length of second dorsal fin spine —_— 30.8-37.5
Length of first dorsal fin ray 354 26.2-40.0
Length of first anal fin ray 17.1 15.5-19.7
Pectoral fin length 325 30.2-34.6
Pelvic fin length 56.7 53.1-60.8
Caudal fin length 43.4 40.8-50.5
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Fig. 4. Relationship between interorbital widths of
Grammoplites knappi sp. nov. (@), G. scaber
(O) and holotype of G. knappi (®).

2.7) in HL. Villiform teeth in broad bands on jaws
and palatine, in two separate patches on vomer.
Teeth band on upper jaw without a notch. No
papillae on lips. All scales in lateral line with a
distinct spine (Fig. 3C). Pored scales in lateral line
with a single, exterior opening. Body scales small,
number of oblique scale rows slanting backward and
downward above lateral line about equal to that of
lateral line scales, and slanting forward and down-
ward above lateral line about twice latter. First
dorsal fin originating slightly behind head. First and
second dorsal fins separated, a small free spine be-
tween them (free spine absent in 14 paratypes).
Pelvic fin short, not reaching anus, its length 1.8
(1.7-1.9) in HL. Caudal fin slightly rounded pos-
teriorly, length 2.3 (2.0-2.5) in HL.

Colour in ethanol—In the holotype, head and
upper surface of body light brown, lower surface
pale. First dorsal fin with a broad, blackish band on
distal half and indistinct dark spots anteriorly on
basal half. Second dorsal fin with dark spots.
Caudal fin with two dark band posteriorly, anterior
band comprising several spots. Pectoral fin with
several dark vertical bands comprised of small spots,
middle portion light brown, upper and lower pale.
Pelvic fin light basally, blackish posteriorly. Anal fin
pale. In the paratype, caudal fin with a broad dark
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Fig. 5. Relationship between eye diameters of
Grammoplites knappi sp. nov. and G. scaber.
Symbols as in Figure 4.

band posteriorly, sometimes with darker irregular
spots. Pectoral fin with or without several dark
bands comprised of small spots, middle light brown
or brown, upper and lower pale. Pelvic fin light
brown or pale basally, blackish posteriorly. Remain-
ing fins and body similar to holotype.

Colour when fresh (based on colour photographs
of NSMT-P 45836).—Head brown. Body brown
dorsally, with four dark vertical bands. Second
dorsal fin white, with dark spots. Caudal fin yellow,
with a broad dark band posteriorly. Pectoral fin with
several vertical brown bands comprised of small
spots, middle portion brown, upper yellow, and
lower white. Pelvic fin yellow, posteriorly blackish.
Anal fin white. (First dorsal fin unclear from photo-
graph.)

Distribution. Known from the South China Sea
(off Sarawak, Borneo Island, the Gulf of Thailand
and Hainan Island, China).

Etymology. Named in honor of the platyceph-
alid systematist, Dr. Leslie W. Knapp.

Remarks. The genus Grammoplites (type-species
Cottus scaber Linnaeus, 1758) was established by
Fowler (1904) on the basis of all scales in the lateral
line having a distinct spine. G. knappi, which is
similarly characterised and thus assigned to Gramm-
oplites, is distinguished from congeneric species,
except G. scaber, in having fewer gill rakers on the
lower arch (5 or fewer vs. 7 or more). It differs from
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Table 2. Comparison of Grammoplites knappi and four known species of Grammoplites

G. knappi G. scaber G. su-ppositus G. portuguesus G. gruveli
n=32 n=27 n=28 (holotype) n=3
SL (mm) 143.0-224.6 138.8-214.3 70-202 133 106.4-132.8
Gill rakers 1+4-5=5-6 1=4-6=5-7 24+7=9 24+9=11 1+7=8
(usually 1+5=6) (usually 1+5=6)
Interorbital width (% of HL) 6.4-8.4 9.8-13.1 — 6.0 7.8-9.0
Eye diameter (% of HL) 18.6-20.7 16.3-19.1 — 28.5 22.9-23.1

Position of preopercular
spine relative to opercle

Papillae on lips
Number of scale rows slanting

forward and downward
above lateral line

Number of exterior openings
in lateral line scales

Posterior ctenii on lateral
line scales

Source

not reaching
posterior margin

absent

about twice
number of
lateral line scales

one

present

present study

not reaching
posterior margin

absent

about twice
number of
lateral line scales

one

present

present study

reaching beyond
posterior margin

absent

one

Knapp (1979)

not reaching
posterior margin

present

Smith (1953)

not reaching
posterior margin

absent

about equal to
number of
lateral line scales

two

absent

present study

pijeydeshieid moN
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Fig. 6. Dorsal view of scales on midbody on left side.

A) Grammoplites knappi sp. nov., paratype, HUMZ

128622, 191.2mm SL; B) G. gruveli, BMNH 1914.2.2, 119.0mm SL (lateral line scales number 8 in both

figures). Scales bars indicate 5 mm.

G. scaber in having a narrower interorbit (width 6.4~
8.4% of HL vs. 9.8-13.1%) (Fig. 4). Moreover,
although a partial overlap in eye diameter range
occurs between G. knappi and G. scaber (length 18.6
—20.7% of HL and 16.3-19.19%, respectively), the
former has a larger eye diameter at comparable sizes
(Fig. 5). G. knappi differs from G. suppositus in
having a shorter preopercular spine (not reaching
the posterior margin of the opercle vs. reaching
beyond the latter), from G. portuguesus in lacking
papillae on the lips, and from G. gruveli in having
smaller body scales (the number of scale rows slant-
ing forward and downward above the lateral line
being about twice that of the lateral line scales vs.
about equal numbers) (Fig. 6) and pored scales in the
lateral line with one exterior opening (vs. two open-
ings) and posterior ctenii (vs. ctenii absent) (Figs. 3C
and 7). Matsubara and Ochiai (1955) pointed out
the usefulness of the exterior opening in the pored
lateral line scales and number of scale rows as taxo-
nomic characters. In addition, Hughes (1981) com-
mented that the morphology of the pored lateral line
scale ctenii also had potential taxonomic value,
owing to the variation among different platycephalid
species.

Key to the Species of Grammoplites

la. Number of gill rakers on the lower arch usually

Sorfewer ........oiiiiiiiiiii i, 2

b. Number of gill rakers on the lower arch usually
TOIMOTE «ovviiiiii it iiiiniinennennnn 3

2a. Interorbital width 9.8-13.19 of head length. .
................................ G. scaber

b. Interorbital width 6.4-8.4% of head length. ...

Fig. 7. Single lateral line scale from midbody
region on right side of Grammoplites gruveli,
BMNH 1914.2.2, 128.6 mm SL. Scale bar indi-
cates 1 mm.

3a. Uppermost preopercular spine reaching posteri-
or margin of opercle .......... G. suppositus
b. Uppermost preopercular spine not reaching pos-

terior margin of opercle .................. 4
4a. Papillaconlips .............. G. portuguesus
b. No papillacon lips................ G. gruveli

Comparative Materials

Grammoplites scaber Linnaeus: CAS 82625, 20 spec-
imens, 145.8-214.3mm SL, Thailand (13°20°00"'N,
100°45’15"’E), 1-10m, 7-9 Dec. 1957; FUMT-P 8538,
172.6 mm SL, fish market, Yanawa, Bangkok, Thailand, 16
Feb. 1985; URM-P 29702, 126.7 mm SL, fish market,
Phuket, Thailand, 2 Oct. 1991; URM-P 29725-29727, 3
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specimens, 160.8-192.8 mm SL, fish market, Phuket, Thai-
land, 8 Dec. 1991; URM-P 29730, 242.6 mm SL, Phuket,
Thailand, 12 Dec. 1991. Unregistered specimen, 142.4 mm
SL, Thailand, date unknown.

Grammoplites gruveli Pellegrin: BMNH 1914.2.2: 56, 57,
58, 3 specimens, 106.4-132.8 mm SL, Lagos, western coast
of Africa, 2 Feb. 1914.
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tes knappi
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