ISSN 1226-9999 (print)
ISSN 2287-7851 (online)

Korean J. Environ. Biol. 36(1):73~81(2018) https://doi.org/10.11626/KJEB.2018.36.1.073

(Original article)
FISK (Fish Invasiveness Screening Kit)E& o83t
FeddAY FAE MG oldF B7L

71 A & .o 3 2*

=4 o [¢]

A ek 4w ekt

The Evaluation of Potential Invasive Species
in the Gangneungnamdae Stream in Korea using a Fish
Invasiveness Screening Kit
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Abstract - This study was conducted to understand the current status of the translocated species
using a precede study and a model to evaluate the potential invasiveness that could adversely affect
the aquatic ecosystem in the Gangneungnamdae Stream. A total of 12 translocated species were
investigated and identified from 9 sites in a precede study, and steadily increased since 1982. For
the study, which utilized research based on the total FISK (Fish Invasivenss Screening Kit) scores,
all of the non-native fishes in Gangneungnamdae Stream were classified into two groups: namely
as a high and a medium risk of becoming invasive. It was determined that there were two species
(Zacco platypus and Pseudorasbora parva) that were determined to have posed the highest risk. The
study determined that the mean scores were shown to have ranged from 3.06 (+0.16)-3.42 (+0.13).
Consequently, the habitat analysis showed that the determined QHEI (Qualitative Habitat Evalu-
ation Index) values in the stream averaged 146 (88-171), indicating that an optimal habitat condi-
tion did exist in that locale. It can be inferred that compared to land use in the surrounding water-
sheds, the QHEI values and frequency of translocated species showed the lower the altitude of
stream, the QHEI values were decreased and in case of land use pattern, a noted decreased forest
and grassland area, and gradually increased urbanized area was seen to exist in the region. The corre-
lation between the fish assemblage, QHEI, land use pattern of surrounding watershed and number
of translocated species was identified and analyzed when the stream altitude decreased, and the
number of species was increased (r= — 0.782, p=0.0127), the number of species was decreased (r=
—0.737, p=0.0234), and finally when the QHEI values were decreased, it was noted that the urba-
nized area was increased (r=0.292, p =0.446). In the case of the number of translocated species,
when the number of translocated species was increased, the associated urbanized area was increased.
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Site 1: Y= ZF2A] QA EA 7] 1L3tT
(N 37°37'33.0",E 128°51'41.2")

Site 2: Y E ZHEA] YA zojg] Tobw
(N 37°40'04.2", E 128°50'32.8")

Site 3: Y E 742X SAHH 9ile] 22w

— =1
(N 37°39'18.2",E 128°47'12.7")
Site 4: Q= 7S A GAHH QAME] Ak
(N 37°41'17.3", E 128°48'29.7")
Site 5: U= ZEA] A o1&
(N 37°43'03.5", E 128°49'25.7")
Site 6: 74 S A 4t
(N 37°43'33.8",E 128°50'16.0")
Site 7: 9= ZSA TAIE it
(N 37°44'41.2", E 128°52'02.0")
Site 8: 4= ZEA SHF 1
(N 37°45'16.2",E 128°54'11.9")
Site 9: ZFYE 72X ALE SF
(N 37°46'09.7", E 128°57'02.8")
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Fig. 1. The map showing the study sites in the Gangneungnamdae
Stream, Gangwon-do, Korea.
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Table 1. The list of non-native species assessed by the FISK v2 tool in the Gangneungnamdae stream. The taxonomic information was obtain-
ed from Han et al. (2015) and Fishbase. The FISK consists of 49 questions that were categorized under two main subject areas (A:

Biogeography/History, B: Biology/Ecology) that encompass all stages of the invasion process

Score
Species Common name Family 5
Total A B Total SE

Pseudorasbora parva Stone moroko Cyprinidae 21 12 9 3.28 0.13
Pungtungia herzi Striped shinner Cyprinidae 15 8 7 322 0.13
Coreoleuciscus splendidus Swiri Cyprinidae 7.5 6.5 1 3.18 0.15
Ladislabia taczanowskii Minagamihigai Cyprinidae 1.5 25 -1 3.06 0.16
Squalidus gracilis majimae Korean slender gudgeon Cyprinidae 8 9 -1 3.1 0.17
Pseudogobio esocinus Goby minnow Cyprinidae 12.5 8.5 4 342 0.12
Rhynchocypris kumgangensis Kumkang fatminow Cyprinidae 2 2 0 3.14 0.16
Zacco koreanus Korean dark chub Cyprinidae 12 11 1 3.18 0.15
Zacco platypus Pale chub Cyprinidae 20.5 13.5 7 342 0.13
Cobitis rotundicaudata White nose loach Cobitidae 3 4 -1 3.16 0.16
Liobagrus andersoni Korean torrent catfish Amblycipitidae 7.5 6.5 1 324 0.15
Coreoperca herzi Korean aucha perch Centropomidae 16.5 9.5 7 3.32 0.15

1)Certainty factor, YStandard error
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Fig. 2. The cumulative curve of the number of non-native fish spe-
cies in the Gangneungnamdae Stream, Korea.

2 75 E A 143 H1=91 25.0% (Byeon and Oh 2015)
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Fig. 3. The FISK scores for the 12 non-native fishes in Gangneung-
namdae Stream, Korea. The dashed horizontal line repre-
sents the high risk threshold calibrated from the UK study
(Copp et al. 2009). The abbreviations of species names are
as follows: Lt: Ladislabia taczanowskii, Rk: Rhynchocypris
kumgangensis, Cr: Cobitis rotundicaudata, La: Liobagrus
andersoni, Cs: Coreoleuciscus splendidus, Sgm: Squalidus
gracilis majimae, Zk: Zacco koreanus, Pe: Pseudogobio
esocinus, Ph: Pungtungia herzi, Ch: Coreoperca herzi, Zp:
Zacco platypus, Pp: Pseudorasbora parva.
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Fig. 4. The non-native fishes of Gangneungnamdae Stream ranked
by the mean (+ SE) certainty of responses to the FISK ques-
tions. The maximum possible score of certainty is 4 (see
Copp et al. 2005). The abbreviations of species names cor-
respond to those in Fig. 3.
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Fig. 5. The land use, QHEI and number of the introduced species located and identified in the Gangneungnamdae Stream, Korea.

Table 2. The qualitative habitat evaluation index (QHEI) in the stream at the Gwangneung forest

Distance Fish community Land use around study sites
Distance . No. of . . Forest and
from the end Altitude . I(;I.O '.gf | introduced Urbanized - Agricultural grassland ~ Others

point (km) (m) individua species area area area
Altitude (m) 0.893%%*
No. of species —0.701* —0.782%*
No. of individual -0.557 —0.647*
No. of introduced species —0.133 -0.519
Urbanized area —-0.597 —0.557 0.868%%* 0.313
Agricultural area -0.277 —-0413 0.0804 0.32 -0.217
Forest and grassland area 0.961%* 0.808%*%* —-0.647* —0.094 —0.721* —0.234
Others —0.762* -0.499 —-0.0607 —0.408 0.0624 0.171 —0.67*
QHEI 0.887%* 0.691* 0.0943 -0.292 -0.163 0.798** —0.914%**

*p<0.05, **p<0.01, Others: Wet land, Bare ground, Freshwater

He B3 AATE Bag oA
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ERict. o]Y£9] FISK B7} A3} 92| (Zacco platypus)2}:
Z5-0] (Pseudorasbora parva)?t 2 A4S Rol= A
o2 BEANEQIT FISK A&9 g¥o| g AgxE g2 3
T 32(3.06+0.16~3.42+0.13)2 BEAEgon, o AZ
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BE EAAGTE &Y A/ (r=0313,p=0412)= YE
oy AHCEE FooHA] 3 Aoz ZAHT
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