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Abstract

According to the literature and our field investigation in 2000 to 2002, there were 15 species of
exotic freshwater fishes and two species of exotic freshwater shrimps in 49 of 51 rivers and creeks of
Taiwan. They were cichlids, Gambusia affinis, Pterygoplichthys multiradiatus, Trichogaster trichopterus,
Plecoglossus altivelis, Channa striata, Carassius cuvieri, Oncorhynchus mykiss, Poecilia velifera,
Xiphophorus hellerii, Poecilia reticulata, Barbodes pierrei, Cichlasoma managuense, Barbodes
schwanenfeldii, Micropterus salmoides, Procambarus clarkii, and Macrobrachium rosenbergii. Of them
C. striata and C. managuense were the exotic species newly recorded to Taiwan. Cichlids were the most
abundant and widely distributed fishes. They occurred from river mouth to an elevation of 700m. G.
affinis was the second most abundant and widely distributed species from river mouth to 1,340m in
elevation. P. multiradiatus occurred in the central and southern Taiwan from river mouth to 300m. P.
altivelis was found in the northern and central Taiwan in elevations between 30-1,472m, while O. mykiss
was in the central Taiwan between 600-2,059m in elevation. Kaoping River had eight exotic species,
while Pachang, Tsengwen, Tunkang and Yilan rivers each had seven species. Fengkang River and
Hoping River were the only two rivers where no exotic species were present. The number of exotic
species decreased with the increase in elevation. When the exotic species in 26 rivers investigated in this
study were compared to those reported previously in literature, the number of the exotic species and their
altitudinal distributions decreased in the central Taiwan but increased in the southern Taiwan.
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Table 1. Theriversinvestigated in this study and those listed in literature

River name This study Literature
Northern Taiwan  #£i& Shuang River *
FLRE Chilung River * *
IR Tanshui River *
HrIER Hsintien River * *
PARL tE Tahan River * *
[Eapeca Nankan River *
EXETRED Laochien River *
it 7% Shetzu River *
JERNEES Fengshan River * *
FEEIRES Touchien River * *
e Chungkang River * *
[Eyi=te Houlung River * *
[LERCIRES Hsihu River *
R Tunghsia River *
BUE Yuanli River *
JZEiive Fangli River *
Central Taiwan KR Taan River * *
KERE Tachia River * *
FRE Wu River * *
7K IR Choshui River * *
#HHERRIE  Hsinhuwei River *
RS Huwei River *
Jbusz Peikang River * *
Southern Taiwan FhF8 Putzu River * *
JUER Pachang River * *
BKIE Chishui River * *
HEACRES Chiangchun River *
SR Tsengwen River * *
[p e Yenshui River * *
& Ernjen River * *
B3 JE72E  Akungtien River * *
R Kaopin River * *
TR Tungkang River * *
LY SCES Linpien River * *
ERTR Shuaimang River *
EvafuapES Fangshan River *
HRAEIE*  Fengkang River *
VY B Szuchung River * *
(FARES Paoli River *
WEIR Kangkou River *
Eastern Taiwan BT B Yilan River *
a2 Lanyang River * *
[EaRELES Nanao River *
FIZE#%2*  Hoping River *
NIFER Liwu River *
IEE-QER Chian River *
K& Taiping River *
TR Hualien River * *
F5IEEHEZ  Hsiukulua River *
L STEWES Mawu River *
LANEaRES Peinan River * *
Total 26 51

* No exotic species were present.
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Fig. 1. Localities of exotic freshwater fishes and shrimps collected in Taiwan (solid circles, this study;

open circles, literature).
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Table 2. A list of 17 exotic species of freshwater fishes and shrimpsin Taiwan

Species ) Year Native homes
introduced

Newly recorded

1ARE S Channa striata ? China, India, Ceylon, Philippine
and Thailand

2B AT Cichlasoma managuense 1987 East Africaand Tanzania

Recorded in literature and this study

3LLER 2 Cichlids 1946 Africa, South Americaand Eurasia

VR NA - Gambusia affinis 1911 North America

S5EER Pterygoplichthys multiradiatus Before 1978 South America

6. = E[fMH Trichogaster trichopterus After 1985 Vietnam, Thailand and Cambodia

V&S Plecoglossus altivelis After 1980 Japan and Korea

8. H At Carassius cuvieri After 1960 Japan

O T fit Oncor hynchus mykiss 1957 North America

10.8 Xiphophorus hellerii ? Central America

11. 5 papySE i ° Barbodes pierrei ? Vietnam, Thailand And Malaysia

12 LR Procambarus clarkii Before1970  Southwest America

13,58 T Macrobrachium rosenbergii 1970 Tropics and Subtropics between
Indian Ocean and Pacific Ocean

Recorded only in literature

14.NLEERE A= il Poecilia velifera After 1970 Central America

15. 7L Poecilia reticulata 1970 South America

16. 7% [ 4l Barbodes schwanenfeldii ? Vietnam, Malaysia
and Sumatera

17K 118 Micropterus salmoides ? North America

t*Channa sp. in literature.

20reochromis mossambicus, Oreochromis niloticus and Tilapia zllii combined.

3 No mention on locations of collection in literature.
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Fig. 2. Distribution of exotic species of freshwater fishes and shrimps at different elevations in

Taiwan.
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Fig. 3. Distributions of some common species of exotic fishes in Taiwan: (A) cichlids (solid circles, this
study; open circles, literature), (B) Gambusia affinis (solid circles, this study; open circles, literature), (C)
Pterygoplichthys multiradiatus (solid triangles, this study; open triangles, literature) and Channa striata
(solid circles, this study; open circles, literature), and (D) Trichogaster trichopterus (solid stars, this
study; open stars, literature), Xiphophorus hellerii (solid circles, this study; open circles, literature),
Poecilia velifera (open circles with crosses, literature), and Poecilia reticulatua (open triangles,
literature).
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Fig. 4. Distributions of some species of exatic fishes and shrimps in Taiwan: (A) Plecoglossus altivelis
(solid circles, this study; open circles, literature) and Onchorhynchus mykiss (solid triangles, this study;
open triangles, literature), and (B) Carassius cuvieri (double open circles, this study), Barbodes
schwanenfeldii (open circles with crosses, literature), Cichlasoma managuense (solid circles, this study),
Barbodes pierrei (open circles, this study), Micropterus salmoides (open circles with central solid circles,
literature), Procambarus clarkii (solid triangles, this study), and Macrobrachium rosenbergii (solid stars,
this study).
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Fig. 5. The number of exotic species of freshwater fishes and shrimps at different elevationsin Taiwan.
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Appendix |. References related to exotic species of freshwater fishes and shrimpsin Taiwan
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