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Abstract

A new species of jawfish genus Opistognathus is described based on a specimen
collected from a beach in the Peng-hu Islands during a cold snap. The new species,
Opistognathus cryos sp. nov., differs from its congeners in having a rigid upper jaw,
10-11 + 1 +19-22 = 31-33 gill rakers, 55 scale rows in lateral series, 10 + 16 = 26 ver-
tebrae, the terminus of the lateral line at the base of the fourth segmented dorsal-fin ray
(15" in total rays), the head, nape, dorsal-fin base above lateral line, throat, chest, and
pectoral-fin base naked, dorsal fin with eight blotches along its entire base, body with
five horizontal dark stripes, nape with two dark blotches in front of the dorsal-fin origin,
and a caudal fin with five narrow, dark bands. A detailed description is provided and
compared to its similar congeners.

Key words: Actinopterygii, biodiversity, ichthyology, morphology, taxonomy

Introduction

The jawfish family Opistognathidae is a group of small to moderately sized fish-
es (up to 50 cm, but mostly less than 12 cm) that are distributed circumglobally,
except for the Mediterranean Sea and the eastern Atlantic Ocean (Smith-Vaniz
1999, 2023). They are well known for their moth-brooding behavior, in which
parents carry their sticky egg mass in their mouth until hatching (Smith-Va-
niz 1999). They are bottom burrowers that inhabit sandy bottoms at depths
of 2-30 m, with some Indo-West Pacific species down to 200 m (Smith-Vaniz
1999), and Caribbean species to at least 300 m (Smith-Vaniz 2017).

Currently, four genera are recognized as valid: Anoptoplacus Smith-Vaniz,
2017, Lonchopisthus Gill, 1862, Opistognathus Cuvier, 1816, and Stalix Jordan &
Snyder, 1902. Among the four genera, Opistognathus can be discriminated from
other genera in having the anterior dorsal-fin spines not transversely forked;
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the posterior margin of upper jaw straight or rounded; dorsal-fin rays, X-XIII,
10-22; anal-fin rays lI-Ill, 10—20; the caudal fin rounded, with 17-18 principal
rays; and the infraorbital bones not plate-like (Smith-Vaniz 1999, 2003, 2017).

A recent revision of Indo-West Pacific Opistognathus by Smith-Vaniz
(2023) recognized 60 species, including 18 new species. Moreover, he
provided diagnostic characters and an identification key for all Indo-West
Pacific species, and he noted that more undescribed species occur in this
region. Thereafter, Fujiwara et al. (2023) and Fujiwara and lkeda (2024) de-
scribed Opistognathus ctenion Fujiwara, Shinohara & Motomura, 2023 and
Opistognathus abei Fujiwara & Ikeda, 2024, respectively. Therefore, the total
number of Opistognathus is 93, including 62 from the Indo-West Pacific,
17 from the western Atlantic, and 14 from the eastern Pacific (Smith-Vaniz
2023; Fujiwara and lkeda 2024).

Penghu is a group of small islands in the Taiwan Strait off western Tai-
wan, with the Tropic of Cancer passing through it. In the historical records,
several serious cold-related incidents have occurred along the northern
coast during the winter seasons in Penghu, such as those in 1977, 2008,
and 2022. The cold fronts brought low-temperature longshore currents from
the north, causing the water temperature to drop below 14 °C. Consequent-
ly, many coral-reef fishes were frozen to death and washed ashore (Hsieh
et al. 2012; Ho pers. observ.).

During the cold snap in 2022, many stranded fishes were collected and sent
back to the lab. Among them, an apparently unnamed species of Opistognathus
with a color pattern closely similar to Opistognathus sp. 1 of Smith-Vaniz (2023:
fig. 103). The unnamed jawfish is here described as O. cryos and differs from
other sympatric congeners in having a unique coloration and several morpho-
logical characters. A detailed description of the new species is provided and
compared to its congeners.

Materials and methods

The specimen was fixed in 4% formaldehyde and subsequently transferred to
70% ethanol for preservation in the Pisces Collection of the National Museum
of Marine Biology and Aquarium, Pingtung, Taiwan (NMMB-P).

Terminology and methodology follow Smith-Vaniz (2023). Medial fin
rays, vertebral formula, and both dorsal- and anal-fin interdigitation patterns
were determined using X-radiographs taken by a digital X-ray machine set
up in the National Museum of Marine Biology and Aquarium. The supraneu-
ral bones were abbreviated as “S” in the fin interdigitation patterns. Paired
characters were expressed as left/right whenever available. Head pores
were observed on both sides directly under a stereomicroscope (Olympus
SZ51), with partial drying and adjusting light directions to enhance the de-
tection. lllustrations of head pores were traced from magnified photographs
using Adobe Photoshop.

Measurements were taken from the right side of the specimen using digital
calipers rounding to the nearest 0.1 mm under a stereomicroscope. Morpho-
metric data were expressed as ratios or percentages of standard length (SL)
and head length (HL), except where otherwise indicated.
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Results

Family Opistognathidae

Opistognathus cryos sp. nov.
https://zoobank.org/8F808D49-8B17-4E9C-A4B8-E273BAC2742C
Figs 1-3, Tables 1, 2

New English name: Frozen jawfish

New Chinese name: ¥ $%1% fifig

Opistognathus sp. 1: Smith-Vaniz 2023: 72, fig. 103.

Type locality. TAIWAN, Peng-hu Islands, Chih-kan beach, ca 23°40'12"N,
119°36'10"E, 25 February 2022, H.-C. Ho leg.

Type specimen. Holotype: NMMB-P 36179, 65.1 mm SL.

Diagnosis. A species of Opistognathus differing from its congeners in hav-
ing the following combination of characters: upper jaw rigid, without a distinct
flexible lamina posteriorly; dorsal-fin rays Xl, 11; anal-fin rays Il, 10; gill rakers
10-11+ 1+ 19-22 = 31-33; scale rows in lateral series 55; vertebral formula
10 + 16 = 26; dorsal-fin interdigitation pattern S/S/1/1+1/1/; lateral-line ends
at base of fourth segmented dorsal-fin ray (15" in total rays); head, nape, dor-
sal-fin base above lateral line, throat, chest, and pectoral-fin base scaleless;
upper two preopercular and fifth mandibular pores bipored; vomer edentate;
head mottled with small, dark blotches; dorsal fin with eight blotches along its
base; distal portion of membrane between dorsal-fin spines white; body with
five horizontal, dark stripes; nape with two dark blotches in front of dorsal-fin
origin; and caudal fin with five narrow, dark bands.

Description. Meristic and morphometric data are provided in Tables 1, 2.
Paired characters are presented as left/right whenever available.

Dorsal-fin rays XlI, 11. Anal-fin rays Il, 10. Pectoral-fin rays 19/19. Pel-
vic-fin rays |1, 5/1, 5. Principal caudal-fin rays 8 + 8, with innermost 6 + 6 rays
branched; procurrent caudal-fin rays 4 on both upper and lower lobes. Gill
rakers 11 + 1 + 19 = 31/10 + 1 + 22 = 33. Scale rows in lateral series 55/55.
Vertebrae 10+16=26. Dorsal-fin interdigitation pattern S/S/1/1+1/1/; anal-fin
interdigitation pattern /1/1/1/1/1/.

Body slender, depth at anal-fin origin 4.2 in SL; both dorsal and ventral profiles
of body flat. Head large, length 2.5 in SL; anterior profile of head rounded, gen-
tly curved to dorsal-fin origin. Eyes large, eye diameter 3.0 in HL. Two nostrils,
anterior one a short tube with small flap; posterior one without flap, situated
immediately in front of eye. Preoprecle and opercle covered by skin, their poste-
rior margins without spines; single, small flap present on upper end of opercle.

Mouth lower in position, slightly oblique, forming ca 10° angle with body axis.
Jaws terminal, with lower jaw slightly included. Upper-jaw length 1.5 in HL, its
end exceeding 0.8 in eye diameter behind posterior margin of orbit; posterior
margin of maxilla truncated, without distinct flexible lamina; its anterior margin
without crenulae. Supramaxilla present, greatest width about one-third of max-
illa. Premaxilla with two or three rows of small canine teeth anteriorly; posterior
portion forming single row of conical teeth, their size decreasing posteriorly.
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Table 1. Meristic characters of Opistognathus cryos sp. nov. and similar species. Paired characters are presented as left/
right whenever available. Data of other species were retrieved from Smith-Vaniz (2023).

0. cryos sp. nov. 0. asper 0. liturus

This study Smith-Vaniz (2023) Smith-Vaniz (2023)

Holotype All types (n = 3) Holotype
Dorsal-fin rays X1, 11 X1, 11-12 X1, 11
Pectoral-fin rays 19/19 19 19
Anal-fin rays 1,10 1,10 11,10
Gill rakers 11+1+19=31/10+1+22=33 | 10-11+22-24=32-34 9+1+21=31
Scale rows in lateral series 55/55 42-44 44
Vertebrae 10+16=26 10+16=26 10+16=26
Dorsal-fin interdigitation anterior patterns S/S/1/1+1/1/ S/S/1/1+1/1/ //11/1+1/1/
Lateral-line terminus total dorsal-fin rays 15/15 11-15 15

Table 2. Morphometric characters of Opistognathus cryos sp. nov. and similar species.
Data of other species were retrieved from Smith-Vaniz (2023). Abbreviations: A = anal-
fin; C = caudal-fin; D = dorsal-fin; HL = head length; SL = standard length; V = pelvic-fin.

0. cryos sp. nov. 0. asper 0. liturus
This study Smith-Vaniz (2023) | Smith-Vaniz (2023)
Holotype All types (n = 3) Holotype

SL (mm) 65.1 34.4-50.2 55.3
%SL

HL 39.5 37.0-40.3 37.8
Body depth at A origin 23.9 23.7-25.6 25.0
Postorbital length 23.5 20.6-21.4 21.9
Eye diameter 13.2 12.3-13.5 12.3
Upper-jaw length 26.3 24.3-26.2 26.2
Postorbital-jaw length 10.8 - 8.7
Predorsal length 35.7 36.9-40.8 35.8
Preanal length 62.3 61.8-66.9 63.3
Length of D base 57.5 60.0-64.2 59.7
Length of A base 24.9 23.3-27.8 27.3
V length 324 29.3-35.2 31.1
C length 28.9 30.2-43.0 30.6
Caudal-peduncle depth 14.1 13.5-15.1 14.8
%HL

Postorbital length 59.4 52.7-57.4 57.9
Eye diameter 33.4 33.5-35.1 32.5
Upper-jaw length 66.6 65.0-67.7 69.4
Postorbital-jaw length 27.4 23.8-26.2 23.1

Dentary with small canine teeth forming two or three rows anteriorly and single
row posteriorly. Vomer and palatine without teeth.

Body scales cycloid. Scales absent on head, nape, dorsal-fin base above lat-
eral line, throat, chest, and pectoral-fin base (Fig. 2). Lateral-line terminus below
4th/4h or 15M/15% in soft ray or total elements of dorsal fin, respectively; later-
al-line pores arranged in irregular series along embedded lateral-line canals.
Cephalic sensory pores rather sparsely scattered (Fig. 2); upper-two preopercu-
lar pores bipored, others simple; fifth mandibular pore bipored, others simple.

Dorsal fin with long base, originated at vertical through upper end of gill slit; its
distal nearly straight, with slight elevation on soft rays; no distinct notch between
spines and soft rays. Pectoral-fin tip pointed; its origin at same horizontal through
lower margin of eye; its tip reaching near vertical through anal-fin origin. Pelvic
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Figure 1. Preserved specimen of Opistognathus cryos sp. nov., holotype, NMMB-P 36179, 65.1 mm SL A on black back-
ground B on white background C dorsal view of nape. Photos by Y.-C. Hsu.

fin elongated, its origin below second dorsal-fin spine and in advance of pectoral
fin; its tip reaching anal-fin origin when adpressed; outermost segmented ray not
bounded to adjacent ray, with incision on interradial membrane. Anal-fin base mod-
erately long, its posterior end slightly anterior to that of dorsal fin; its origin below
first and second dorsal-fin soft rays (between 12" and 13! total dorsal-fin rays); fin
rays gradually longer posteriorly; its distal margin nearly straight. Caudal fin round-
ed, slightly pointed; its length 1.4 in HL. Caudal peduncle broad, depth 2.8 in HL.

Coloration. When preserved (Fig. 1A, B), body pale, with one horizontal dark
line near dorsal-fin base, and four rows of thinner dark lines on lateral side
of body above anal-fin base. Head pale, scattered with irregularly sized dark
blotches on operculum, upper and lower jaws, and infraorbital; their sizes
smaller than pupil. Nape with two dark blotches in front of dorsal-fin origin (Fig.
1C). Dorsal fin dusky, with eight dark blotches along its base, slightly extending
onto dorsum; distal end of fin spines white; soft rays with two horizontal, dark
stripes. Caudal fin dusky, with five narrow, dark bands. Anal, pectoral, and pelvic
fins dusky. Oral cavity, including underside of tongue pale.
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A

Figure 2. Head pores and adjacent area of Opistognathus cryos sp. nov., holotype, NMMB-P 36179, 65.1 mm SL, with
scaled area shaded in gray A dorsal view B lateral view. Abbreviations: AN = anterior nostril; PN = posterior nostril. Dotted
lines indicate dorsal- and pectoral-fin bases. Anterior to left. Figure not to scale.

Figure 3. X-radiograph of Opistognathus cryos sp. nov., holotype, NMMB-P 36179, 65.1 mm SL.

Osteology. Pleural ribs present on fourth to tenth vertebra; epineurals pres-
ent and epipleurals absent. Caudal skeleton consists of four plates, including
three hypurals and one parhypural; hypural 1 and 2 fused; hypural 3 and 4 fused;
hypural 5 present (Fig. 3).
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Etymology. The specific name cryos, is from the Greek “kp00og” meaning cold
or chilled, indicating that the holotype was collected during a cold snap in 2022.
The common name “frozen jawfish” is also a reference to the fantasy film “Fro-
zen” produced by Walt Disney Animation Studios.

Distribution. The holotype was collected ashore from the northern por-
tion of the Peng-hu Islands, western Pacific Ocean. Another possible re-
cord from Japan (Smith-Vaniz 2023) may suggest a wide distribution in the
northwestern Pacific Ocean.

Discussion

According to the key provided by Smith-Vaniz (2023), Opistognathus cryos
sp. nov. mostly resembles O. asper Smith-Vaniz, 2023, a deep-water spe-
cies from northwestern Australia; both species share a rigid upper jaw, its
end without a flexible lamina, dark blotches on the dorsum extending onto
the dorsal fin, and similar meristic counts. However, O. cryos can be dis-
criminated from O. asper in having scales rows in horizontal series 55 (vs
42-44 in O. asper; Table 1); the upper two preopercular pore bipored and
others simple (vs all bipored); the pectoral-fin base naked (vs scaly); eight
dark blotches along the dorsal-fin base (vs 4-5); and nape with two dark
blotches in front of the dorsal fin (Fig. 1C; blotch absent). Other differences
in morphometric data (Table 2) need further study since the holotype of O.
cryos is larger than all specimens of 0. asper (65.1 mm SL vs 34.4-50.2
mm SL in O. asper).

Opistognathus cryos is also similar to O. liturus Smith-Vaniz & Yoshino,
1985, both occurring in the northwestern Pacific Ocean. However, O. cryos
differs from the latter in having scale rows in horizontal series 55 (vs 44 in
0. liturus; Table 1), dorsal-fin interdigitation anterior pattern S/S/1/1+1/1/ (vs /
/1/1+1/1/), eight dark blotches along the entire dorsal-fin base (vs four blotch-
es extending slightly onto fin base and terminated at middle); and the fifth man-
dibular pore bipored (vs simple).

Moreover, the combination of gill rakers 10-11 + 1 + 19-22 = 31-33, scale
rows in lateral series 55, mottled head, and eight dark blotches along the dor-
sal-fin base readily distinguishes it from other Indo-Pacific congeners, includ-
ing O. ctenion and 0. abei, which were described subsequent to Smith-Vaniz
(2023) (Fujiwara et al. 2023; Fujiwara and lkeda 2024).

Species diversity of jawfishes in Taiwan

Table 3 listed species of jawfishes recorded from Taiwan historically, as well as
the current museum specimens deposited in NMMB-P. Twelve species and two
genera were recognized. Among them, O. cryos sp. nov., O. flavidus Smith-Va-
niz, 2023, 0. microspilus Smith-Vaniz, 2023, O. variabilis Smith-Vaniz, 2009, and
Stalix sheni Smith-Vaniz, 1989 were described based on specimens collect-
ed from Taiwan. Moreover, the records of four species—0. macrolepis Peters,
1866, 0. microspilus, and O. solorensis Bleeker, 1853-were based on a single
voucher specimen from Taiwan.
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Table 3. Checklist of opistognathids recorded from Taiwan.

Species Chinese name Reference Remarks
Opistognathus castelnaui + K15 f e Mok 1993; Chen et al. 2010; | NMMB-P specimens: A total of 16 lots of 29
Bleeker, 1859 Shen and Wu 2011; Tashiro specimens.
2019; Smith-Vaniz 2023
0. cryos Su & Ho sp. nov. A% e This study
0. evermanni KR Mok 1993; Shen and Wu 2011;
(Jordan & Snyder, 1902) Smith-Vaniz 2023
0. flavidus Smith-Vaniz, 2023 Gk e Shen et al. 1986; Mok 1993; Three paratypes (NMMB-P35987, NTUM
Smith-Vaniz 2023 6177 and 7112) were collected from Taiwan.

Shen et al. (1986) reported as O. fasciatus
and Mok (1993) reported as 0. evermanni.
NMMB-P specimens: NMMB-P 38449.

0. hongkongiensis Chan, 1968 1% fRfE Mok 1993; Shen and Wu 2011; | NMMB-P specimens: NMMB-P 4071; NMMB-P
Tashiro 2019; Smith-Vaniz 2023 11582; NMMB-P 23855; NMMB-P 40030.

0. hopkinsi G Smith-Vaniz 2023 Based on a specimen (ASIZP 61792)

(Jordan & Snyder, 1902) collected from northeastern Taiwan.

NMMB-P specimens: NMMB-P 32936,
NMMB-P 33923; NMMB-P34432.

0. macrolepis Peters, 1866 Kz Rl Smith-Vaniz 2023 Based on a specimen (NTUM 15216)
purchased at market of Taiwan and without
precise locality.

0. microspilus Smith-Vaniz, 2023 /NGEAZ FE i Smith-Vaniz 2023 Only known from the holotype
(NMMB-P13933) collected from Taiwan.

0. solorensis Bleeker, 1853 RIGIR R Smith-Vaniz 2016, 2023 Based on a specimen (SAIAB 27653)
collected from Kenting National Park.

O. variabilis Smith-Vaniz, 2009 Z FA% vEfE Smith-Vaniz 2009, 2023; Chen Two paratypes (ASIZP 56989) were

etal. 2010 collected from Taiwan.

0. wassi Smith-Vaniz, 2023 FL IR AR #H i Smith-Vaniz 2023 One paratype (ASIZP 56990) was collected
from Spratly Islands, South China Sea.

Stalix sheni Smith-Vaniz, 1989 TR SOl Smith-Vaniz 1989; Mok 1993; Originally described from Taiwan.

Shen and Wu 2011
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