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CHECKLIST OF REEF FISHES FROM TUNGSHA TAO
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%JENG-PING CHEN!, KWANG-TSAO SHAO!* AND CHIEH-PING LIN!

Vinstitute of Zoology, Academia Sinica, Nankang, Taipei, Taiwan, R.0.C.

(Received Oct. 13, 1994 ; Accepted Nov. 9, 1994)

This paper reports the results of our study on the coral reef fishes in the
reef area around Tungsha Tao, also known as “Pratas Island”, located at 20 °
35'~20 °47’ N and 116 °42’~116 °55’ E, using SCUBA diving techniques from
June 20th to 24th 1994, A total of 55 families and 311 species of fishes were
obtained from 7 survey stations. Together with the result of some previous
investigations, a total of 62 families and 396 species have now been recorded in
this area,

_ Among those species we found, 30 have not been recorded in the waters

around Taiwan. They include 3 probably undescribed new species, 10 unidenti-
fied species, and 17 identified species. Of these 17, 5 species were underwater
censused while specimens were collected for the other 12. The number of species
was higher in the reef areas (stations 2,3, and 6) than in the shallow seagrass
beds.

Analysis of fish species composition in this islet shows that the family of
Labridae was the most speciose, Pomacentridae was the next, then Gobiidae
and Chaetodontidae. The top four ranks of families at Tungsha are identical
with Nansha, Green Island, and Orchid Island but guite dif ferent from the
other regions of Taiwan. The results of zoogeographical analysis of all listed
fishes reveal that almost all species (94.72¢) are widely distributed species;
only very few belong to narrowly distributed species.

The Czekanowski similarity coefficients of species composition for the
dif ferent regions around Taiwan show that the most similar fish fauna to
Tungsha occurs at Nansha, then Green Island, Orchid Island, Hsiao-liu-chiu,
southern Taiwan, Penghu, and northern Taiwan. The lowest similarity with
Tungsha occurs in western Taiwan.

In addition to the checklist of fishes and the fauna comparison with dif-
ferent regions in Taiwan and Nansha, the specimen photos of 19 species previ-
ously absent in Taiwan but now discovered at Tungsha are also provided.

Key words: Fish fauna, fish taxonomy, zoogeographical distribution.

- Tungsha Tao, also known as Pratas
sland, is located at 20 °35'~20 °47' N and
[6 °42’~116 °55 E, i.e., at the northern
art of the South China Sea. Its geograph-
al position is about at the midpoint be-

tween Taiwan, Hongkong, and Luzon, and
it functions as the southern gate of the
Taiwan Strait (Fig.1). It’s geographical
distance from Kaohsiung is about 240 nau-
tical miles in north-east direction., Tungsha

* To who reprint requests should be sent.
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Tao is actually a small islet of 1:74 km?on

the west arm of the large submerged atoll -

(100 km? approximately) known as Tung-
sha Reef (Fig.1). The islet is totally
covered with sandy coral debris and traces
of guano. It has a semiclosed claw shaped
lake open westwafdly. The climate is

subtropical and oceanic. The yearly water

temperature ranges from 22C ~30T.

The waters around Tungsha Tao have
long been well-known as good fishery
grounds for migratory fishes, such as
shark, mackerel, tuna, and bonitos ; for
benthic reef species, such as groupers, sea
bream, lobsters, shellfish, and seaweeds
and for snappers and emperors on the
~ sandy bottom. Thus, many fishing boats
from mainland China, Taiwan, and
Hongkong have exploited the fishery re-
sources here, both inside and outside the
atoll, by using long-lining, purse seine, or
pole and dip net. Nevertheless, very few
reports on the biological resources of this
islet could be found. The earliest report
seems to have been published in Taiwan
Fisheries Magazine No. 23 in 1917 (Ta-
Cheng 6th year in Japanese calender) in
which 13 species including 7 unidentified
species were mentioned. Professor T.Y. Ma
was the first Chinese scientist who went to
the islet to study the coral reefs, but no
fishes were reported (Ma, 1937). After the
government of Taiwan, R.O.C. retreated to
Taiwan in 1949, the first expedition to the
islet was made by the Institute of Oceanog-
raphy, National Taiwan University in
March 1975, In that cruise, only 25 species
of fishes were identified from their 86 spe-
cimens collected by spearing and poisoning
at 2 stations (Yang et al. 1975).

Taiwan Fisheries Research Institute
(TFRI) also made several cruises, mostly
bottom trawling to explore the fishery

grounds in the South China Sea. AmOng
these preliminary investigations, only Su
et al (1976) and Su et al (1979), who report
ed 21 species and 23 species respectlvely
were taken into account for our compari-
son since their survey area was very close
to Tungsha Tao. Other related papers from
TFRI ( Wei, 1961; Tsali, 1980; Ly and'
Hsieh, 1981 ) were not compared in the
present paper since their surveys covered 4
wider area. Later on, explorations were
shifted to Nansha Tao (also known a§
Taiping Tao, Sprately Island, or Itu- ABZ
Island) rather than Tungsha (Wu, 1981,

Hsieh and Hong, 1982; Chi, 1989).

As for mainland China, their fishing
boats and research vessels could not oper—f

- ate near the shore of Tungsha since the'is
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-resents the survey results of our second.

let is tightly controlled and protected byf
the military of Taiwan, Republic of Chma.{
Thus, most of their surveys were condu
in Chungsha, Xisha and Nansha Islands:
Although several of their papers, ti
referred to Tungsha (“Dongsha” in maj
land China’s spelling) ( Yang & Huang,.
1983; Huang & Yang, 1983), their stul
area was actually far away from Tungsha
Tao and the water deeper than 100m. There=:
fore their fish lists were excluded fromt
checklist in the present paper. 7

Until recently, ecological data for.
Tungsha waters was very insufficient. We:_
were first invited to join an expedition fo.
investigate the reef fishes there four years’,
ago in a survey supported by the Kaoh-z;
siung City Government (Fang and Hu
1990). During that survey, 54 families and_
264 species, including 21 unidentified spefg;
cies of reef fishes, were recorded by
(Chen et al,, 1991). The present report ré

expedition to study the reef fishes at TUH .
sha Tao, sponsored by the Council of AgrL:
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culture to the National Museum of Marine
Biology/Aquarium ( Fang & Lee, 1994 ) .
The survey results for the fishes at Nansha
from the same project will be published
elsewhere (Chen et al., 1995).

STUDY AREA AND METHOD

This study was carried out in situ from
June 20th to 24th, 1994 by using diving and
shoreline angling. A total of seven stations
around Tungsha Tao were investigated as
shown in Fig. 1. Of these stations, three
ranged from intertidal to reef flat; station
4 was investigited by SCUBA, 1 and 5 by
snorkeling. The other four stations were
subtidal and SCUBA diving was used, Each
station was surveved only once during
whole study period including underwater
observation, recording the species names
and abundance, photography, and speci-
men collections.The abundance data of
observed fishes were categorized as R
(rare), O (occasional), C (common), or A
(abun-dant) if only 1~3, 4~15, 16~63, or
more than 64 individuals of that species
were observed respectively during one
survey. Thirteen guild types of fish
diurnal activity and spatial distribution
were used following Shen et al. (1990),
Chen et al. (1992) and Shao et al. (1993b).
Table 1 briefly describes their depths and
physio-graphic features, which show that
their substratum and topography were
somewhat dif ferent.

RESULTS & DISCUSSION

Table 2 is the checklist of reef fish
species composition in the shallow waters
around Tungsha Tao. The contents and
notations of each column are:

1. Family name
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2. Species name

3. Literature cited: 1 to 4 representmg the
following four papers: Yang et g
(1975), Su et al. (1976), Su et al. (1979),
and Chen et al. (1991) respectively, .

4. Abundance S

5.Hand lining: Specimens were caught by
hand lining on the shoreline.

6. Comparison of fish fauna of Talwan
To ascertain whether the species algg
occurred in Nansha Tao (NS), west
Taiwan (W), Penghu (P), Hsiao-liu-chiy
(H), southern Taiwan (S), northern
Taiwan (N), Lanyu (L), and Green
Island (G) based on our previously
established fish database. Some of these
regional faunistic checklists have al-
ready been published, such as: south
Taiwan (Shen et al., 1990), west of
Taiwan (Shao et al., 1993b), Hsiao-lju-
chin (Chen et al., 1992), and Penghu
(Shao et al,, 1993a}. The fish checklist.
of other regions are still in prepar_a_-
tion.

7. Guild types

8. World distributions: follow Shao et al. { -
1993b).

A . Literature review:

Of the 25 species listed in Yang et al.
(1975), Abudefduf amabilis is endemic fo
Hawaii, and the corresponding species at
Tungsha should be A. saxatilis or A
sexfasciatus; the occurrence of Eleotris
melanosoma and Terapon theraps must be
considered doubtful; and Liza parva mlght
not be a valid species. So the total vahd_
species in Yang et al. (1975) is taken to be
only 21. Additionally, some of their mis::
spellings and synonyms are corrected dl,
rectly in Table 2. ‘

Of the 21 species listed in Su et: 31’_
(1976), 3 were unidentified and 7 of theﬂ‘.



Reef. fishes from Tungsha Tao

Table 1. Descriptions of the urnderwater substratum and topography
of the seven survey stations.

‘Station

Zonation and habitat

Location Time(1994) Depth(m)
rnumber
1 south-eastern June 20 PM 0-4
corner
2 north June‘21' AM 3-5
3 north June 21 PM 4-8
4 north . June 22 AM 0-5
5 north-eastern June 22 PM 0-1
side
6 north-eastern June 23 AM 6—8
side
7 western side June 23 PM 18-20

Moving sand belt, barren without seagrasses,
scattered with some discarded blocks. Coral
appears in the waters deeper than 3m and 200
~300m away from shore.

Flat sandy bottom with prosperous seagrass
bed near shore, in deeper waters the coral
growing very well, some even reaching to the
sea surface.

Reef flat with some surge channels, coral
growing well.

From coastal seagrass bed to outer reef margin
, one sunken barge emerged during ebb at about
400m~500 meter of fshore.

- Intertidal zone with prosperous seagrasses,

mixed with many small reefs and small caves
on the bottom probably made by bombing.

Mixed reefs and sandy patches; many coral
mounds or boulders like isolated reefs with

_some caverns,

Large reef flat on the sandy bottom, the height
of reef flat lower than 1m with many table-like
corals; sandy slope outside the reef margin, dro-
pping to very deep waters.

i

éther 18 species had synonymity problems.
Similarly, although Su et al. { 1979 ) listed
23 ‘species including one unidentified
:_s'pe'cies, nearly half these species were ju-
is;iior SYNOnyms.

i Some synonyms also occurred in our
previous checklist of 264 species (Chen et
al., 1991) . In this first report we did not
review the earlier literature, but in this
paper we carefully checked the validity of
z:all listed species in the above four
references. Consequently, a total of 270
|%'valid species had been obtained in Tungsha
b

aters before the present survey.
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B. Investigation results:

Table 2 lists all 62 families and 396
species of reef fishes found at Tungsha
Tao of which 55 families and 311 species
were observed or collected in this trip. Only
85 species were not obtained this time. Ta-
ble 3 lists 30 species which have not yet
been recorded in the waters around Taiwan.
seven of these species have been recorded
previously in Chen et al. (1991), while the
other 23 species are new records. Specimens
were collected for 19 of - these species
(photo 1-19). In Table 3 there are 13 species
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fich appear to be previously undescribed:
hey include the following three confirm-
{ new species: Chrysiptera sp. also found
t Taiping Tao in Nansha, Xenisthmus sp.,
nd Priolepis sp. The Gymnapogon sp.
suld be new but need further verification.
'seudoplesiops sp., Pseudochromis sp. and
wo Trimma spp. need to be reconfirmed as
rell. Another four Eviota spp. and one
imnichthys sp. are still unidentified.
Specimens were collected for most of
he other 17 known species which were not
ecorded in Taiwan. The following five
pecies, however, were underwater censused

only: the rare species Salarias gutiatus
living in the intertidal to reef flat; the
common species Stegastes lividus living
associated with the Acropora; the migrato-
ry reef visitors Scarus javanicus, S. spinus,
and Siganus puellus. Another two species,
Istigobius rigilius and Hemiglyphidodon
plagiometopon, were not caught since the
former species has already been caught at
Nansha and the latter at Tungsha (Chen et
al., 1991). There are several species which
were not cited in the “Fishes of Taiwan”
(Shen et al., 1993) but have been found at
Lanyu (Orchid Island) and Green Island.

Table 3. A list of reef fishes at Tungsha Tao which have noet been reported in Taiwan and how
they were recorded : F, fish specimen collected; P, photo recorded only; S,only observed.

Recording Chen et

Family

Species

Method

al. (1991)

Nansha

Antennariidae
Apogonidae
3lenniidae

oreediidae
Gobiidae

]Nemipteridae
_-Plesiopidae
‘Pomacentridae
‘Pseudochromidae
}Scaridae

:Siganidae
;Xenisthmidae

Antennarius pictus (Shaw & Nodder, 1794)
Gymnapogon sp. ’
Atrosalarias fuscus holomelas (Gunther, 1866)
Salarias guttatus (Cuvier & Valenciennes, 1836)
Limnichthys sp. :
Eviota afelei Jordan & Seale, 1906

Eviota latifasciatus Jewett & Lachner, 1983
Eviota prasites Jordan & Seale, 1906

Eviota queenslandica Whitley, 1932

Eviota sp. 1 .

Eviota sp. 2

Eviota sp. 3

Eviota sp. 4

Istigobius rigillius (Herre, 1953)

Pleurosicya bilobata (Koumans, -1941)
Priolepis sp.

Trimma sp. 1

Trimma sp. 2

Scolopsis trilineatus (Kner, 1868)

Plesiops oxycephalus (Bleeker, 1852)
Chrysiptera sp.

Hemiglyphidodon plagiometopon (Bleeker, 1852)
Stegastes lividus (Bloch & Schneider, 1801)
Pseudoplesiops sp.

Pseudochromis sp.

Scarus javanicus (Bleeker, 1854)

Scarus spinus (Kner, 1868)

Siganus puellus (Schlegel, 1852)

Xenisthmus polyzonatus (Klunzinger, 1871)
Xenisthmus sp.

F
F
F
S
F
F
F
F
F
F
F
F
5
F
F
F
F
F
F
F
S
S
F
F
S
S
S
F
F
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They include blennies of Ecsenias bicolor,

surgeonfish of Acanthurus thompsoni, and

wrasse of Cheilinus celebicus. We have re-
cently collected specimens of E. bicolor,
but rot of the other two species.
Additionally, several species were ex-
cluded from the checklist since they could
not be identified in situ and
specimens could not be collected either.
Mullets, dragonets, one Asterroptery sp.,
one Oplopomops sp., and one Vanderhors-
tia sp. were excluded for this reason. An-
other Enneapterygius sp., although a speci-
men was collected, was also excluded since

its genus name was not certain. Together

with some other fishes such as sharks and
garden eels etc., observed by other col-
leagues in the same trip, we estimate the
total number of reef fish species at
Tungsha reefs should be at least more than
400.

C. Comparison between dif ferent stations

Most of the intertidal zone of the islet
is sand. The seagrass beds grow very well
on this sandy bottom, especially on the
western and northern side of the islet, Nev-
ertheless, the fish assemblage in this mon-
otonous environment is not so prosperous
as in the deeper waters of the coral reef
areas. Thus, only 67 fish species were found
at station 5, where the bottom is totally
covered by seagrasses. The lowest number
of fish species, 53, was at station 1, where
the sandy bottom is very barren. Most
fishes at this station were found gathering
around and in some discarded artificial
blocks. Station 4 is the transition zone and
covers both seagrasses and coral reefs so
the species diversity is relatively high, 95.
The highest number of species, 119, is at
station 2, where the coral growth is very
strong. Station 6 is also coral reef but

their -

30

"four years ago (Chen et al.,

deeper ranging from 6 ~ 8m, 107 species
were recorded here. Station 3 has an equal
number of species as station 6 although i
lies on the northern side of the islet ang
has many sandy grooves on the reef flat,
Station 7 is the deepest station, 95 spécieg
were recorded here many of which were
squirrelfish species hiding under table-ljke
corals. When comparing the substratum
types, it is apparently that fish assemblage
at the coral areas (95-11%species at station
2,3,6, and 7) is more diversified than at the
seagrass beds or over a.shallow sandy
bottom (53-67 species at stations 1, and 5)..
A comparison of the number of fish

species at corresponding stations between

the present survey and the previous sﬁrvey
1991) shows
that the number of species recorded this
time are almost all greater than in the past.
For example, 119 and 95 species were record-

.ed this time at stations 2 and 4 but only 56,

90, and 88 species were found at stations 1 4
and 5 in Chen et al. (1991). At station 3,-‘5‘
whose location was very similar in both
surveys, we recorded 107 species this time
and only 82 species previously. In total, the
312 reef fishes species obtained in this sur-
vey is greater than the 244 species found in
the 1991 survey. '

D.Comparison of species composition

Table 4 lists the ten most speciose fa-
milies of fish at Tungsha Tao. From h1gh
to low, they were Labridae (54 species),:
Pomacentridae (35), Gobiidae (34), and
Chaetodontidae (21). The top four ranksl'
at Tungsha were identical with the ranks
at Nansha, Green Island, and Orchid.
Island, although the exact number of
species within each family varied some-
what. On the other hand, the top four ranks
were quite different in other regions



Réef fishes from Tungsha Tao

Table 4. The top ten most speciose families of
those at Nansha and other regions of

reef fishes at Tungsha Tao compared with
Taiwan. The number in parentheses indicates

the original rank in that region. An asterisk (*) means that family was not includ-

ed in the top ten list of that region.

Families Tungsha Nansha Green  Orchid

North South West  Hsiao-liu-
Penghu

B

Isl. Isl. T. Tt. T. chiu
Labridae ' 54(1) 731 931 85(1) 6%1) 4%(1) 98(1) 44(1) 80(1)
Pomaccntndae 35(2) 51(2) 60(2) 51{2) 28(5) 29(4) 61(3) * 55(2)
Gobudae W) 33 3@ 33 M2 359 s2) 234 403)
LChaetodontidae 26(4) 21(4) 2%4) 29(4) 29(4) 23(8) 3008) * 26(7)
Scaridae 2005) 15(7) 23(6) 20(8) . * 28(10) * *
Apogonidae 19(6) 157) 1810 15(9)  294)  2M6)  ss4)  226) 324)
Acanthuridae 16(7) 18(5) 29(4) 29(4) * * 28(10) * 26(5)
;Holocentridae C148)  10(x) My 140 8(»)  14(x)  24(%)  T(#) 18(+)
Serranidae 12(9) 16(6) 23(6) 24(7) 363) 24(7) 53(5) 35(2) *
Lut janidae 12(9) £ 20(9) * 20(8) 199) 36(7) 18(8) £
; e 9 238 286) 160)  294)  37(6) ’ 24(8)
* 13(0) * ok % * * * *
* * * 18(10) * * » * 22(8)

of Taiwan. For example, the Gobiidae in
southern Taiwan ranked second, but the
Chaetodontidae, though represented by 30
%pecies, declined to the 8th rank. This is
simply due to that the butterflyfishes is
;the group which mostly easity to be ob-
served rather than many cryptic species,
and the southern Taiwan (Kenting Nation-
:al Park) being much more thoroughly stud-
Eied than other regions., The rank of the
Chaetodontidae at Hsiao-liu-chiu dropped
o 7th while the Apogonidae occupied the
fidth rank. Although same 20 species of
"Scaridae were -recorded both at Tungsha
1R'I‘ao and Orchid Island, the rank of this
*farmly was raised to 5th at Tungsha be-
cause the total number of species at
Tungsha was only 396 but 561 at Orchid
EIslanci Apogonidae and Acanthuridae occu-
pied the 6th and 7th ranks. The most un-
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usual ranking at Tungsha must be the
Holocentridae, which could not enter the
top ten in other regions but ranked 8th here
with 14 species. The Serranidae dropped to
9th, with only 12 species being recorded at
Tungsha, which was fewer than at any oth-
er region. :

E. Zoogeographical distribution

Almost all species at Tungsha Tao
(375 species or 94.796) belong to widely dis-
tributed species of circumtropical (C),
Indo-pan Pacific (IpP), Indo-west Pacific
(IwP), West central Pacific (WcP), and
West Pacific (WP) distribution. Besides
the 13 unidentified species, whose distrib-
ution could not be determined, only 8
species were narrowly distributed from
Japan to the South China Sea which in-
cludes Japan to South China (JsC), Japan
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and the China Sea (JC), and Japan and
Taiwan (JT). Parapercis snyderi and
Scorpaena neglecta are the two species with
JsC distribution but they have only been
reported in Penghu and northern Taiwan.
The other 6 species all have records from

southern Taiwan except the two species of

small gobies. Only a few of these narrowly
distributed species occurred in northern
Taiwan.

Table 5 list the zoogeographical com-
parison results. Southern Taiwan shares
the greatest number ~ of species with
Tungsha (324 species, which is a dif ference
of 72). Deduct the 30 species which have
not been discovered in Taiwan from these
72 species, and only 42 species have not yet
been found in southern Taiwan. The num-
ber of species Tungsha has in common with
Orchid Isiand, Hsiao-liu-chiu and Nansha
range between 234 ~ 255; with northern

Taiwan and Penghu 192 ~ 194; while wity |
western Taiwan there are only 122, Ty, |
Czekanowski similarity coefficients of |
species composition between the different |
regions shows that the most similar fish
fauna to that at Tungsha was at Nansha
(58.64%¢), then Green Island (54.719%) ang
Orchid Island (53.29 9% ). Hsiao-liu-chiy
was the fourth (48.8 % ), then soutliem
Taiwan (44.14 96 ) although it shared the
most species with Tungsha Tao. Penghy
and northern Taiwan were next (36,78 ¥
and 36.19 9 ). Western Taiwan (23.029%)
scored the lowest similarity coefficient,
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Table 5. Zoogeographical analysis of the reef fish species found at Tungsha Tao in
comparison with the fish fauna of Nansha and other regions of Taiwan. Please
note that only those species which also occurred at Tungsha Tao were counted

and used for these comparisons.

T s N VS page P Sah Nt Omie G
IP 214 156 69 116 157 194 117 162 m
IwP 62 24 27 28 35 47 31 31 7
WP 47 25 7 21 2 37 15 2% 28 .
WeP 29 17 6 11 14 25 14 20 18-
IpP 13 8 7 10 1 1l 9 11 1
C 9 L 3 3 4 5 4 3 5
JsC 5 - 2 3 1 4 2 1 L
IC 2 - 1 - - - 1 - =
IT 2 2 - - 1 2 1 1 1
? 12 1 - - - 1 - - =

Total 396 234 12 192 A5 324 194 255 213

Czekanowski’s similarities 58.65% 23.02% 36.78%  48.80%  44.14% 36.19% 53.29% S471%
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1. Antennarius pictus, ASIZP 057173, 2. Gymnapogon sp., ASIZP 057174.

3. Limnichthys sp., ASIZP 057176. | 4, Eviota latifasciatus, ASIZP 057177.

5. Eviota queenslandica, ASIZP 057178.
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6. Eviota sp. 1, ASIZP 057179. 7. Eviota sp. 2, ASIZP 057180,

8. Eviota sp. 3, ASIZP 057181, 9. Eviota sp. 4, ASIZP 057182,

10. Pleurosicya bilobata, ASIZP 057183.
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11. Priolepis sp., ASIZP 057184. 12. Trimma sp. |, ASIZP 0357185.

13. Trimma sp. 2, ASIZP 037186. 14. Scolopsis trilineatus, ASIZP 057187.

15. Plesiops oxycephalus, ASIZP 057188.
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16. Pseudoplesiops sp., ASIZP 057130. 17. Pseudochromis sp., ASIZP 057129,

18. Xenisthmus pbfyzonatus, ASIZP 057189. 19. Xenisthmus ép., ASIZP 057191.
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