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Abstract. Two specimens of Thrissina adelae (Rutter, 1897), collected from Taiwan, were recently found in the ich-
thyology collection of the National Museum of Marine Biology and Aquarium. Because previous records of the
species from Taiwan were all ambiguous, the present specimens represent the first reliable Taiwanese records for
this taxon. However, the specimens were collected in 1964, and newer catches are unknown. Several other Taiwan-
ese clupeiform species have not been recorded since the mid-20th century, suggesting that populations of these
species have decreased in the region.
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Introduction

Thrissina Jordan & Seale, 1925 is an Indo-Pacific genus of anchovies (Clupeiformes, Engraulidae). The
genus presently includes 38 valid species which mainly inhabit coastal waters, but some are also found
in freshwater riverine habitats (Roberts 1978; Wongratana 1983, 1987; Whitehead et al. 1988; Won-
gratana et al. 1999; Gill et al. 2018; Hata and Motomura 2019; Hata and Nakae 2019; Hata 2020b, 2022;
Hata and Koeda 2020, 2021; Hata et al. 2020, 2021, 2022a, 2023a, 2023b, 2025a; Hata and Lavoué
2024). Young et al. (1994) reported four Thryssa (= Thrissina) species from Taiwan; however, no speci-
mens belonging to taxa now identified as Thrissina adelae (Rutter, 1897) were recovered in the survey.
Subsequently, Hata (2019b, 2020a, 2023) and Hata and Koeda (2020) indicated that a total of six spe-
cies of the genus are distributed in Taiwanese waters and provided correct names for each species.
Although T. adelae is distributed along the Asian Continent from Foochow, China (opposite side of
Taiwan Strait to Taiwan) to northern Vietnam (Hata 2022), it has never been recorded from Taiwanese
waters. Recently, we identified two individuals of T adelae collected from Tainan, southwestern Tai-
wan, in the specimen collection of the National Museum of Marine Biology and Aquarium (transferred
from the old collection of Donghai University). These specimens, representing the first Taiwanese
records of the species, are described in detail.

Methods

Methods for counts and proportional measurements (Tables 1, 2) followed Hata and Motomura (2019),
all being made with digital callipers to the nearest 0.01 mm. Abbreviations are as follows: SL = stand-
ard length; TGR = total gill rakers (with associated numbers indicating the specific gill arch); D-P1 =
distance from dorsal fin origin to pectoral fin insertion; D-P2 = distance from dorsal fin origin to pelvic
fin insertion; D-A = distance between dorsal and anal fin origins; P1-P2 = distance between pectoral
and pelvic fin insertions; P2-A = distance from pelvic fin insertion to anal fin origin. Institutions are
abbreviated as follows: Natural History Museum, London, UK (BMNH); National Museum of Marine
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Table 1. Counts of Thrissina adelae.

This study (non-types) Hata (2022) This study
Tainan, Taiwan China Syntypes (CAS 1565) Non-types
NMMB-P5213 n=4 n=8 n=1

Standard length (mm) 120.6 122.5 80.8-106.5 70.5-96.7 54.3-119.4 Modes
Dorsal-fin rays (unbranched) 3 3 3 3 2-3 3
Dorsal-fin rays (branched) 10 10 10-11 9-10 10-11 10
Dorsal-fin rays (total) 13 13 13-14 12-13 12-14 13
Anal-fin rays (unbranched) 4 4 4 4 3-4 4
Anal-fin rays (branched) 39 40 37-41 34-40 37-41 37
Anal-fin rays (total) 43 44 41-45 38-44 40-45 4
Pectoral-fin rays (unbranched) 1 1 1 1 1 1
Pectoral-fin rays (branched) 12 1" 11-12 10-11 11-12 1"
Pectoral-fin rays (total) 13 12 12-13 11-12 12-13 12
Pelvic-fin rays (unbranched) 1 1 1 1 1 1
Pelvic-fin rays (branched) 6 6 6 6 6 6
Pelvic-fin rays (total) 7 7 7 7 7 7
Caudal fin rays 19 19 19 19 19 19
Gill rakers on 1st gill arch (upper) 14 14 13-14 14-15 12-15 14
Gill rakers on 1st gill arch (lower) 21 21 20-23 21-23 20-21 20
Gill rakers on 1st gill arch (total) 35 35 34-36 35-37 32-36 34
Gill rakers on 2nd gill arch (upper) 1 1 10-11 12-13 10-13 12
Gill rakers on 2nd gill arch (lower) 20 21 18-20 20-21 19-22 20
Gill rakers on 2nd gill arch (total) 31 32 28-31 32-34 29-35 31
Gill rakers on 3rd gill arch (upper) 7 7 8-9 8-9 7-10 9
Gill rakers on 3rd gill arch (lower) 1" 1 11-12 11-13 10-12 1"
Gill rakers on 3rd gill arch (total) 18 18 19-20 19-22 17-22 20
Gill rakers on 4th gill arch (upper) 6 7 6-7 7-9 5-8 7
Gill rakers on 4th gill arch (lower) 9 9 9-10 9-11 9-10 9
Gill rakers on 4th gill arch (total) 15 16 15-16 16-19 14-18 15
Gill rakers on posterior face of 3rd gill arch 3 4 4-5 5-6 4-6 5
Pre-pelvic scutes 18 18 15-17 17-18 16-18 17
Post-pelvic scutes 8 8 9 8-10 9-11 9
Total pelvic scutes 26 26 24-26 25-27 25-29 26
Scale rows in longitudinal series 43 43 42-43 42-43 42-44 43
Transverse scales 10 10 10-11 10 9-11 10

Biology and Aquarium, Checheng, Taiwan (NMMB); and The University Museum, University of Tokyo,
Tokyo (ZUMT). Nomenclature and authorship of the genus Thrissina Jordan & Seale, 1925 follow Kot-
telat (2013).

Comparative materials. Thrissina adelae, 23 specimens, listed by Hata (2022) and four additional
specimens: BMNH 1984.10.31.100, 100.6 mm SL, Xiamen, China; BMNH 1860.7.20.34, 108.1 mm SL,
Xiamen, China; MNHN 1935-0375, 80.8 mm SL, China; MNHN 1941-104, 106.5 mm SL, China. Opisthop-
terus valenciennesi, 3 specimens: NMMB-P4931, 215.8 mm SL, Penghu Islands, Taiwan, 1 Aug. 1957;
NMMB-P4392, 207.6 mm SL, Penghu Islands, Taiwan, 27 Mar. 1964; ZUMT 14973, 146.1 mm SL, Tainan,
Taiwan, collected in early 20th century, coll. T. Aoki.

Results

Order Clupeiformes
Family Engraulidae
Genus Thrissina Jordan & Seale, 1925

Thrissina adelae (Rutter, 1897)

Common name in English: Swatow Thryssa
New Taiwanese name: SIEEH: 42

Figure 1; Tables 1, 2

Materials examined. TAIWAN — TAINAN  Chin-quen-son; ca. 23°11°N, 120°05°E; 27 Mar. 1964; 120.6-
122.5 mm SL; 2 specimens, NMMB-P005213.
Identification. The Taiwanese specimens are assignable to the genus Thrissina determined by White-

head et al. (1988) and Wongratana et al. (1999; as Thryssa) in having both prepelvic and postpelvic
scutes on the ventral edge, the anal fin with 43 or 44 fin rays, a predorsal scute at the origin of dorsal
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Table 2. Measurements of Thrissina adelae. Abbreviations: D-P1 (distance from dorsal-fin origin to pectoral-fin insertion); D-P2 (distance from dorsal-fin origin to pelvic-fin inser-
tion); D-A (distance between origins of dorsal and anal fins); P1-P2 (distance between insertions of pectoral and pelvic fins); P2-A (distance from pelvic-fin insertion to anal-fin

origin).
This study Hata (2022)
Tainan, Taiwan China Syntypes Non-types
NMMB-P5213 n=4 n=8 n=11
(CAS 1565)
Standard length (mm; SL) 120.6 122.5 80.8-106.5 70.5-96.7 54.3-119.4
As % ofSL Means
Head length 22.3 234 21.9-233 23.0-24.4 21.7-25.4 235
Body depth 27.2 26.4 23.2-25.6 21.8-25.6 23.1-26.3 248
Pre-dorsal fin length 51.3 51.8 51.6-52.8 53.0-54.2 50.9-53.1 52.5
Snout tip to pectoral-fin insertion 25.2 253 25.1-26.2 25.4-27.0 25.1-27.8 26.1
Snout tip to pelvic-fin insertion 411 40.8 39.4-41.7 40.0-42.0 38.2-43.5 41.0
Snout tip to anal-fin origin 58.6 59.8 57.9-61.1 57.6-63.4 57.8-62.9 60.0
Dorsal-fin base length 8.7 83 7.9-8.4 7.8-8.9 7.5-9.0 83
Anal-fin base length 36.8 36.4 34.6-36.2 32.9-374 33.0-37.5 35.5
Caudal-peduncle length 8.7 71 8.3-8.9 6.5-8.9 6.9-8.9 8.0
Caudal-peduncle depth 9.6 9.5 8.5-9.4 8.3-10.5 8.7-10.1 9.2
D-P1 37.1 36.2 34.5-36.0 34.1-37.4 32.7-37.7 35.4
D-P2 29.8 283 25.7-21.0 25.7-28.8 24.7-29.2 27.3
D-A 25.6 257 23.5-25.3 22.1-25.0 23.6-25.9 24.7
P1-P2 17.4 173 15.0-16.1 14.7-17.0 13.5-19.3 16.2
P2-A 18.9 21.0 17.7-20.0 16.4-22.7 18.3-20.0 19.5
Pectoral fin length 19.8 20.2 18.6-19.5 17.6-17.8 18.3-20.0 19.1
Pelvic fin length 7.8 7.8 7.5-8.0 8.0 7.5-8.6 79
Maxilla length 27.2 broken 26.9-27.6 26.3-28.2 26.2-29.1 27.6
Mandibular length 17.4 17.5 16.9-17.8 17.7-18.5 16.5-18.6 17.8
Supramaxilla end to maxilla end 124 broken 11.1-12.8 9.8-11.6 10.3-12.8 11.6
Orbit diameter 5.9 6.1 6.2-6.7 6.3-7.3 5.9-7.8 6.7
Eye diameter 5.2 5.4 5.4-5.9 5.4-6.6 5.3-7.0 5.9
Snout length 43 42 4.0-45 4.1-5.0 4.1-47 43
Interorbital width 5.2 5.4 5.5-5.9 5.7-6.3 5.1-6.3 5.7
Postorbital length 12.7 131 12.6-12.9 12.7-13.2 12.3-14.0 13.0

fin, the pectoral fin without fin rays extended as a filament, the caudal fin not connected to the anal
fin, small conical teeth on both jaws,the dorsal fin with 13 rays positioned at the midpoint of the dor-
sal contour of the body. Furthermore, the specimens are identified by the following combination of
characters: long maxilla posteriorly reaching to pectoral fin, but not to the insertion of pelvic fin; head
22.3-23.4% of SL; 10 transvers scales; 43 longitudinal series of scale rows. Other meristic and morpho-
metric characters, including gill-raker counts on each gill arch, of the Taiwanese specimens generally
matched those of T. adelae as reported by Hata (2022), except for slight differences in body depth
(26.4-27.2% of SL vs. 21.8-26.3%; D-P2 29.8% of SL vs. 24.7-29.2%), pectoral-fin length (20.2% of SL
vs. 17.6-20.0%), eye diameter (5.2% of SL vs. 5.3-7.0%), and counts of gill rakers on posterior surface
of third epibranchial (3 vs. 4-6). Because Hata (2022) based the description on just 19 specimens of T.
adelae, the reported ranges of character values may not capture intraspecific variation in the species.
Thus, the minor differences are judged as intraspecific variations. Although Hata (2022) indicated the
colouration of the dorsum (no dark lines on the dorsum) can be used as a diagnostic character of T.
adelae to distinguish it from Thrissina splendida Hata, 2022, a species also distributed in Taiwan (Hata
2023), the present specimens have distinct paired dark lines on the dorsum. As a result, dorsal colour-
ation is not a distinguishing characteristic of these two species.

Description. Body strongly compressed, deepest at origin of dorsal fin. Dorsal contour gradually ele-
vated from snout tip to origin of dorsal fin and subsequently lowering to uppermost point of base of
caudal fin. Ventral contour of body lowering from snout tip to point below pectoral fin and thereafter
parallel to body axis to anal-fin origin; subsequently body profile gently elevated to lowermost point
of caudal-fin base.

Abdomen covered with 18 and 8 scutes from isthmus to pelvic scute and pelvic scute to anus,
respectively. Each ventral scute keeled, projecting posteriorly. Anus oval, positioned just anterior to
origin of anal fin.

Caudal peduncle compressed, its depth greater than orbit diameter. Pectoral fin nearly triangular,
its dorsal, posterior and ventral contours nearly straight; fin insertion slightly posterior to posterior
margin of opercle and lower than level of lower margin of eye; posterior tip of fin pointed, reaching
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Figure 1. Preserved specimens of Thrissina
adelae collected from Chin-quen-son, Tainan,
Taiwan (NMMB-P5213). A. A specimen of 122.5
mm SL. B-D. Lateral, dorsal, and ventral views,
respectively, of a specimen of 120.6 mm SL.
Scale bars: 10 mm.

to insertion of pelvic fin; uppermost fin ray unbranched, all other rays branched. Pelvic fin nearly
triangular, its anterior and posterior margins almost straight; posterior tip of fin not reaching to anus
and vertical through origin of dorsal fin; anterior most fin ray unbranched, all other fin rays branched.
Single spine-like scute located just anterior to origin of dorsal fin. Dorsal fin nearly triangular, anterior
and dorsal profile margins of fin nearly straight; initial three rays unbranched, all other rays branched,
first ray minute. Anal fin originated just below origins of ninth or tenth dorsal-fin ray; initial four rays
unbranched, all other rays branched.

Snout tip projecting, slightly above centre of eye but lower than its upper rim. Eye round, entirely
covered with thin adipose eyelid; positioned lateral on head, dorsal to horizontal through insertion of
pectoral fin, and visible in dorsal and ventral views. Eyes round, covered with thin, adipose eyelids,
lateral on head, dorsal to horizontal through pectoral fin insertion, and visible in dorsal and ventral
views. Pupil round and orbit elliptical. Nostrils close to each other, anterior to anterior margin of orbit
and above horizontal through midline of body. Interorbital space flat.

Mouth large, inferior, below body axis, and extending backwards well beyond posterior margin
of eye. Lower jaw slender and much shorter than maxilla. Maxilla long, its posterior tip pointed and
reaching to central part of pectoral fin. First supramaxilla absent. Second supramaxilla elongated
cylindrical anteriorly, posteriorly round, and symmetrical. Single rows of small conical teeth on both
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jaws. Single and several rows of conical fine teeth on anterior and mid parts of palatine, respectively.
Several conical teeth posteriorly projecting on vomer. Fine teeth patch on pterygoids. Small conical
teeth densely present on dorsal surfaces of basihyal and basibranchial. No teeth on upper edge of
hyoid arch. Posterior margins of preopercle and opercle convex and smooth.

Subopercular margin rounded. Opercular membrane without serrations. Pseudobranchial fila-
ments present and covered with fleshy membrane. Gill rakers long, slender, and with serrae similarly
sized. Gill membrane on each side joined distally, with most of the isthmus muscle exposed and not
covered by gill membrane. Branches of cephalic lateralis sensory canal exposed at upper part of gill
opening. Body scales completely lost, except for ventral scutes.

Colouration of preserved specimens. Body uniformly dark brown; ventral surface right pale. Mel-
anophores densely scattered on dorsum; double lines on dorsum from occiput area to origin of dorsal
fin; dorsal surface of body between double lines light ivory. Branches of cephalic lateralis sensory
canal on upper part of gill opening black, forming a distinct black blotch. All fins pale and semitrans-
parent. Melanophores scattered along fin rays of dorsal and caudal fins. No melanophores on pecto-
ral, pelvic, or anal fins, nor on jaws, gill rakers, isthmus, mouth roof, or inner surface of opercle. Mel-
anophores scattered on inner surfaces of ceratohyal ad epihyal and dorsal surface of basibranchials.

Distribution. Thrissina adelae is distributed in the northwestern Pacific from Foochow, southeastern
coast of China to northern Vietnam and now reported from the southwestern Taiwan off Tainan (Hata
2022; this study; Figure 2).

Discussion

Thrissina adelae was originally described as Trichosoma adelae by Rutter (1897), based on eight spec-
imens collected from Swatow (= Shantou), Guangdong Province, China. Subsequently, the species
had been confused with several similar congeners which exhibit long maxilla such as Thrissina mystax
(Bloch and Schneider, 1801). However, Whitehead et al. (1988), in a comprehensive revision of the
genus, indicated that T. adelae is the sole species with long maxilla distributed in the northwestern
Pacific. Hata and Motomura (2019) showed detailed morphological differences between 7. adelae and
three similar species distributed in Indian Ocean [Thrissina cultella Hata & Motomura, 2019; Thrissina
serena Hata & Motomura, 2019; Thrissina vitrirostris (Gilchrist & Thompson, 1908)] which had not been
included by Whitehead et al. (1988). Thereafter, Hata (2022) compared his new species T. splendida
with T. adelae and suggested that previous records of 7. adelae from north of Fujian Province, China
were probably misidentifications of T. splendida.

Although Whitehead et al. (1988) included Taiwan in the distribution map of 7. adelae, they provid-
ed no voucher specimens. Moreover, the references they cited—Fowler (1931: described specimens
from Guangdong Province, China) and Wongratana (1980: from Amoy and Swatow, China)—did not
reported any Taiwanese specimens of 7. adelae. Young et al. (1994) also pointed out the ambiguity of
distributional records of T. adelae from Taiwanese waters and stated that no Taiwanese specimens
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were found in their study. Therefore, the present specimens represent the first Taiwanese records of
T. adelae.

In addition, Hata (2023) stated that six species are distributed in Taiwan and the new records of T.
adelae bring the number of Taiwanese species of the genus to seven. Although T. adelae is identified
as T. splendida by following the identification key shown in Hata (2023), T. adelae can be distinguished
from T. splendida by higher counts of gill rakers on each gill arch [1TGR 32-37; 2TGR 28-35; 3TGR 17-22;
ATGR 14-19 in T. adelae vs. 1TGR 27-31; 2TGR 25-29; 3TGR 16-19; 4TGR 13-16 in T. splendida], fewer
longitudinal series scale rows [42 or 43 (rarely 44) vs. 44-46], transverse scales [10 (rarely 9 or 11) vs.
11 or 12 (modally 11)], and longer snout (4.0-5.0% of SL vs. 3.1-4.0%) and lower jaw (16.5-18.6% of SL
vs. 14.3-18.1%) (Hata 2022, 2023; this study).

The ichthyofauna of Taiwanese waters has been surveyed regularly since 1950s, and changes have
been noted in recent years. Some fish species, including Hilsa kelee (Cuvier, 1829) and Scomberoides tala
(Cuvier, 1832), have been newly reported from that region within the last few years (Su et al. 2025; Hata
et al. 2025b). In contrast, the present specimens of T. adelae were collected from Tainan, southwestern
Taiwan in 1964, but were missing from the ichthyofaunal survey conducted in 2017 and 2018 (Koeda
and Ho 2019, 2020).

Similarly, the specimen of T. splendida reported as the first Taiwanese record by Hata (2023) was
collected in 1969, but the species has not been recovered in recent research. In addition, Opisthopterus
valenciennesi Bleeker, 1872 (Pristigasteridae) and Clupanodon thrissa (Linnaeus, 1758) (Dorosomatidae)
were reported from Taiwan based on specimens collected before 1960s (Hata et al. 2022b, 2024; Hata
2023; this study), but no new voucher specimens have been deposited since.

Furthermore, in an ichthyofaunal survey conducted by the third author over more than 10 years
along the Taiwanese coast, while Ilisha melastoma (Bloch & Schneider, 1801) (Pristigasteridae) and Set-
ipinna gilberti gilberti Jordan & Starks, 1905 (Engraulidae) were caught in large quantities by bottom
trawling out of fishing ports in southern Taiwan, such as Dong-gang and Ke-Tzu-Liao from 2017 to 2018
[Hata 2019a, 2019b (as Setipinna tenuifilis)], their catches have become extremely rare and have clearly
decreased since 2023. Conversely, Sardinella hualiensis (Chu & Tsai, 1958), which was rarely observed
being caught in this region in the past, has become extremely frequently landed (unpubl. data). This
suggests that among clupeiforms and more generally, there has been some turnover in species com-
position. However, we currently do not understand the factors (climatic or biological). To accurately
track changes in the regional ichthyofauna and determine the causes, continuous ichthyofaunal sur-
veys and getting data for quantitative analysis are necessary.
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