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Abstract: The purpose of this study was to conduct ecological health assessments by
using the fish communities in the Manchurian trout habitat. Sampling was conducted
twice in July and September 2018. In the survey, 1,119 individuals belonging to 16
species and seven families were collected. The dominant species by number was
Rhynchocypris kumgangensis and the subdominant species was Zacco koreanus. Korean
endemic species represented 73.33% at Geybang Stream and 76.92% at Naerin Stream.
Community analysis revealed that the structure of the fish community was unstable
by the dominance index 0.63 (£0.09)-0.97 (+0.01), the diversity index 1.63 (+0.23)-
0.33 (£0.09), the evenness index 0.79 (+£0.06)-0.24 (£ 0.07) and the richness index 0.67
(£0.14)-1.80 (£ 0.16). According to the analysis of the tolerance guilds, the total individual
number of sensitive species was higher than the intermediate and tolerant species. The
insectivore species accounted for 65.09-98.56% of the total trophic guilds, which was
the highest observed. The value of the QHEI (Qualitative habitat evaluation index) in the
Brachymystax lenok tsinlingensis habitat was 119.5 (+0.5)-153.5 (+0.5), indicating an
optimal-suboptimal condition. The FAI (Fish assessment index) stream health value was
A to B in the study sites. Correlation analysis with FAl and various factors was conducted
and a high correlation in QHEI, Brachymystax lenok tsinlingensis individuals, species,
individuals, diversity, richness, sensitive species, carnivorous species, insectivorous
species, and omnivorous species was found.The similarity analysis was divided into three
groups from A to C, based on 56.9%.
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E)o] th=7] dlwell b o] A mAE=R de o851
AT} (Jones et al. 2005; Kim et al. 2005; Kim and Park 2007;
Lee et al. 2009). ©]°] +F A Q] A BAYELS o]-83F
BA A= HI7HE Aol @A o2 =7telA o /E ]
Bt A= BrHE AASk glor, Sl E olRE
o]-8]t s Bt Rl o} 7B 7R % (FAL Fish
assessment index) & AF&oo] ThofFet A7} =3 =11 Q)
T} (Park et al. 2017; Lee et al. 2017; Na et al. 2019).

d=ols tiEAQ At AR Yaidolgos Azt
Z20] 20°C °J5}e] §EAA 10 ppm O[S FAISHL,
o] T, 2m o]/Fe] Hi= A& (pool) 7t R ESH=
stell AAlek= R o= defA] itk (Choi et al. 2002). T
A dEolo] A2d Ex = Ao, = ol FEsH
+ gFo] AT gt AT EA SaHoRr F
83 on|E 2Y1L It} (Yoon and Jang 2009; Jang et al.
2017). 12 2 Eo] £E Y, sk ], 137 59
o5 7% A g4 A, de TR Aot A A7}
=245 A5 TH(Byeon 2011). kAl 5ol = e
oflA 2012 R E BEL7IoPIBE IH2E A A5 S
™, AT ALAL Dol AR (A7 E A732), &5
3t @] 5ol AR (HA7IEE A742)E AA7]
dE2 2ste] d&Eo] /AT AAAE @7 Bas)
Tk S Y dEo] AARE= 1994W HEE A
T7dE Ae7a=m 2= o] dEo] AT AAAE
A ROk Qlek AR Q1 A i Jet
& 2ASE AR AFA(1,577 m) 2 BEAE (1,444 m) 5

A% 151 km= AALAE (1,490 m) ol A

FA=H, PHH-2 A% 60km= 2
o4t (1,563 m) ol A st} AFe o] Aol f-AE o
Ty F wEe] g @A sHAlols 2ol del ¥
o] IoEal 91O ™ (Nam et al. 1998), A2 2] Aol ¢
Foz e A EAMFY L2 QIR sl A 9] w7t
= Q= A o)t} o] 27t 1914 Q1 7Hd ol o] gk B
ZdHBtE o] 7] HRE ol 7P 2 adloletar
o 4= glom AAR obd e Y 9 Ex|o]-go] o}
A 783} o)/ & ol Gl e AR x|

T} (Rutherford et al. 1987; Kim et al. 2012).
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M A5H= IE019] A4 (Yoon et al. 2013)°] o
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Fish assessment index) =212 &-ofl A3 yz1Hd2] A
B4 A7 ohefste] AR A S off T i
2 AR B ] nhde 91t 7122k m S Alsstkalat

Sapatct.

e 3 LY

12FZAF: 2018 79 25~26Y
2AFZAL: 20189 99 15~16Y

2, ZAHX|H

A BAT
Geybang Stream) 47 2|7
71 (NR: Naerin Stream) € H2] 574 Z]
AAstel 2A1E AASeT 2 241

= oheat 2k (Fig 1)

GB Site 1: 9% 3 WA F7iE] e
(N 37°5022.61", E 128°31'24.96")

GB Site 2: 9= T4 WA HAlE] WAH=w
(N 37°51'0.66", E 128°30'44.65")

GB Site 3: A= 7 WA YoH=] FH1w
(N 37°50'44.15", E 128°29'20.26")

GB Site 4: 39 S HH Fg
(N'37°50'15.22", E 128°28'38.24")
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Fig. 1. Map of the study sites in Gyebang Stream and Naerin
Stream in South Korea.

NR Site 5: 7 A= S HH F=
(N 37°47'25.95", E 128°29"29.31")

NR Site 6: 7 A= Z3w WA Fel2] S5730
(N 37°47'57.95", E 128°28'40.12")

NR Site 7: A= T4 A Fde
(N 37°48'20.16", E 128°28"23.20")

NR Site 8: 4 HE T4 A FdeE] S+
(N 37°48'51.10", E 128°27'46.04")

NR Site 9: 4L T4 WA 2] FAZL
(N 37°49"23.80", E 128°27'16.05")

LASER 12008, Japan)% o]-g-5lo] ZAHA]
selow, 4402 o) A2 o] gatalct 42
]85+ Craig (1987)°] & S5t sHF+x
=9 AS 9 27= Cummins (1962) 2] WS 28519
S ™, Boulder, Cobble, Pebble, Gravel, Sand®] sTHA|Z &
o].oq /\H:HX-] o] q_k] l:]] Z?H o]-Oﬂ]:]- D:o]— q-oc}%_fl\_?é
Z=27] (YSI Professioal Plus, USA)E ©o|&st] =2, §&
4t4(DO), A7 E = (EC), pHE &7 o}a‘t}

Velocity (ms™) =4/ 2g(D>—D1)
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on, AYH o7 AN T T FFHIAL ol F
9] T2 o] YxEH AME (Kim 1997; Kim and Park
2002; Kim et al. 2005)E $1-85F31.2 ™, Nelson (2006)2]
ERAAE TRk
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w
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) 2REA
Qe 2O AFHOR AN F3t A
A5 |1 - E45}10] 97 (Dominant species), ©F-3
% (Subdominant species), McNaughton (1967) 2] - E7]
4= (DI= (ni/N) % 100; N: & 7HA1, ni: Al 4] F2] 7
A|4), Shannon-Weaver (1949) 2] T 4=(H'= -3 Pi
(Ln/Pi); Pi: ifA] 7HA14> H]& (ni/N)), Pielou (1975)2] o
S EA]4 (E'=H'/Ln(S)), Margalef (1958) 2] ZFL A4
(RI=(S-1)/Ln(N))E AF&31tt.

Elis

=
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s
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4) WHE 9 HAE 2E B

2 Barbour et al. (1999) 7} AIASF =4
Lol FSHA BHEoh= TS (SS: Sensitive species),
FAQH Hg Aol =2 WAF(TS: Tolerant
species), 0]Qlof| & HF Alo]o] E7HE (IS: Intermediate
species) O 2 Eoto] EASHTE HAE AE B4
Ohio EPA (1987)°l w2} 124 0 & o] §-6l= o]z
A5 S2]%:(C: Carnivore), 2% (H: Herbivore), %
213 (I: Insectore), F2]& (0: Obnivore) & &2 H-F5t] &
Hehert.

5) o] 3 HIIX]|$ (FAI; Fish assessment index)

2T WY @&l AAA ] A 73S 8
7¥st7) 918l ol FE7HAS (ME 2007) 5 E-8-5to] BrHs
g A5t ol 8 7HA= 8712] HEE A AR
(M1: =HF2] & T M2: 924 Xwi’% M3: UHE
T, M4: W& ZiAla v, MS: FA1E2] 7AlS- vlE,



M6: FHES] FAE A% Blg, M7 APE FHE]
= A%, M8: HIZAFE ] A5) L o] gate] BrlSH
= APdetolon, 5a2 e F= (80 ~<100,A), T+
(60< ~ <80, B), H5(40< ~ <60, C), LHE (20 ~ <40,
D), 7% U (0< ~ <20, E) 9] s530 8 FRlo] 4=
SHAck

6) 22|™ MAIA TI}X|4(QHE]; Qualitative habitat

evaluation index)

AT PN E=of A9 vheFet EEA A4
S o} R o] WS ohefsty] $15ke] Plafkin
et al. (1989)°] AAIRt A= AAZ] B7F 71H 9 107] &
5 (M1, Substrate/instream cover; M2, Embeddedness; M3,
Flow velocity/depth combination; M4, Bottom scouring &
sediment deposition; MS, Channel flow status; M6, Channel
alteration; M7, Frequency of riffles or bends; M8, Bank
stability; M9, Bank vegetative protection; M10, Riparian
vegetative zone width)= A#sto] 853t 7t M=
2|2 (Optimal: 200~149), Y3 (Suboptimal: 148~91), B
%(Marginal: 90~33), Q}'—‘;?}(Poor: <32)9] 4712 AH 2
TEoto] A A2 AR =S F7leld.

M

SARAE ZF ZAPE §AMEE 255 Biodiv-
ersity pro (v. 2) & ©]-8-5t%] F-AFE (Bray and Curtis 1957)
A4S AAlstelom, 7F A3 FALS} thFst aR1E 7F
o] ATA-S metslr] 918l SPSS (v. 21.0) 5 ©]-&5o] At

A B2 (Pearson Correlation)= A A|5FATE
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Xk

A2 2

b=l
B

1. 2 o8 HAH 54 B

19} Ak 12} ZARR} 22F ZAPAT} 22 16.9(+4.7) ~
19.7(£6.2)°C2] &ZE44 (DO)E 5.8(+1.5)~8.2(+1.7)
mg L™, A7 EE (EC) oA+ 42.0(£14.1) ~73.5(+
20.5) um cm”, pHE 6.3(+1.2)~7.8(£0.4)2] HZ 2
A= QI St 137} St. s+ AFAT WRH AR Ao
2 o] 7P W2 o= SRIEglom AAHoz X
AR 4=29] Zpol= 7] GSkou AR o] A
Ao f3to] ol W2 2SS [R5t &E4t
2 3mg L7 ofotd of o] 7o Aol Alge F= AL
2 dHA O (Kim et al. 2012), =2 FE44AL S

uel £ 5P BE w2 $EALYL Wa R S UUF

=
o] H]go] Z7heka, wvkel A 5 Aol $1x)ska
glow], o2 w4 B opd A5 )
A7 wekel o5t o] AhH O e A0 Sl

0] 6.5~8.5 o|H= LHA O™ (Park et al. 1995), F of
A B5E o 77t AAlsk]of] At Ao g SAEQ].
=23 e AR 22 A7 9ol SA5H
th W d o2 folot= AYAL] A §-2-2 15~25
m=z 1=k Hof 4L 60~100 cm 2.2 o

X
[e]
=7 2 (Pool) 7} 1LF F3Lsh= 54S UEUL, sh

Table 1. The environmental factors of each surveyed site in Gyebang Stream and Naerin Stream in South Korea

Site WT DO_1 EC . oH Stream width ~ Water depth VeIo<:_i‘5y Bottom structure
(°C) (mgL™) (umem™) (m) (cm) (ms™) B:C:P:G:S
St.1 17039 63+£4.0 42.0+14.1 70+£0.5 5-20 35-60 0.7-11 B:C:P:G:S=1:2:4:11
GB St.2 179x45 73+£3.3 46.0+£15.6 73+£0.8 5-25 30-70 0.3-14 B:C:P:G:S=3:4:1:1:1
St.3  19.6+5.7 78+18 605+16.3 7804 8-15 30-70 0.2-17 B:C:P:G:S=4:3:2:1:0
St. 4 19.1x4.1 72+19 73.56+20.5 78+0.3 9-20 30-100 0.2-0.8 B:C:P:G:S=0:3:4:2:1
St.5 16.9+4.7 5.8+15 470170 6.3+12 9-20 30-80 0.5-1.2 B:C:P:G:S=4:3:2:1:0
St.6 18.3x5.5 8.0£10 50.0+£170 73£0.3 7-15 10-80 0.0-15 B:C:P:G:S=2:3:3:2:0
NR St.7 19.0%6.1 82+17 53.0+£19.8  73%0.1 7-15 20-55 0.0-12 B:C:P:G:S=5:4:1:0:0
St. 8 19.7+£6.2 8.1£19 55.0x18.4 73%£0.1 10-25 20-40 0.8-1.6 B:C:P:G:S=4:3:2:1:0
St.9 183356 75+2.4 575+20.5 77105 15-25 30-60 0.0-05 B:C:P:G:S=1:3:3:1:1

GB: Gyebang stream, NR: Naerin stream, WT. Water temp., DO: Dissolved oxygen, EC: Electric conductivity, B: Boulder >256 mm, C: Cobble 64-256 mm, P:

Pebble 16—-64 mm, G: Gravel 2-16 mm, S: Sand<2 mm.
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2 452 AL e Ao STt A 452
0.8~1.7ms 2 YEPHTE AP d-2 A 73 9] EAS
Z Yehfle st o2 A otret shide] 2kl e A

9| o]

o2 ot Aefict el A FE2 15~25m
o, StRE 445 Yol = AFS Bt HAd 42
40~80cmE A7} ARSI Fol&o] FH QoA RS
£ 54 Yehlidrt sk A Wald ne
O] 522 Boulder®} Cobble 2 A E]o] glom AH 2|42
ool 2 ER A5 o] Itk B3t yede] dF
TZrollA o Agu = Qlsf shee] 245kt o] Fo] A of
Lo} opo] Apd/go] Ao vlol AHiH o R A A
O 2 et

Ny

2.0l7%
)3 =4

BT B @Eo] AAR|A AT ol/= F 7
165 1,11970A17F FRIE At (Table 2). HAESEF S
v BEA7IoMA8E 1321 E50 (Brachymystax lenok
tsinlingensis) 2} 7}=&117] (Pseudopungtungia tenuicorpa)
7F 205t on, AVIEE A2598Q o4
(Hemibarbus mylodon) 1&-°] Zr1 = ich. ¥HE FHdH]
B4 A} o) o] T} (Cyprinidae) oA 95 (56.25%) 2.2 717
ThFsHAl @ sE.eH, 1At e (Cobitidae) 27 (12.50
%), | 7]3’—]'(Siluridae), %ﬂ'ﬂﬂ'(Amblycipitidae), A ojx}
(Salmonidae), 55 7H¥}(Cottidae), Z ]2 (Centropomidae)
oflA ZH2F 15 (6.25%) 0 =02 ZFsirt. 2 TNAlS
T8 24 23t Joltel A 924704 (82.57%), AR T
987041 (8.76%), 13} 48704 (4.29%), 57 F= 16704
(1.43%), M1712 157041 (1.34%), P12 2t 137041 (1.16%),
S350} 570 (0.45%) 9] <=2 2 SRRIE| et dutH o=z
Jolst ol o] ol E@E AL Selitet Aoz 52
= sPdolL} 7+ 29l EA] © 2 (Kim and Park 2002;
Byeon and Lee 2006; Lee et al. 2008; Ko et al. 2012) & At
Aot dA|she A o= Yeth S5 YU
A A3 F7FRA] (Rhynchocypris kumgangensis) 7+ 4787Y
A (42.71%) 2 7P SAI5HA @191, FHEAY (Zacco
koreanus) 343714 (30.65%), ZAA] (Coreoperca herzi) 9871
A (8.76%), #12] (Coreoleuciscus splendidus) 56714 (5.00%),
=0l 48714 (4.29%) T =& ST =il
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T oG A9 S EH3E 7Iol H
7} B2 (Jeon 1980), A - Fall2 52+ opd

(Cyprinidae) 94| @402 1/3} ¥l
UEFHTH (Choi et al. 1995; Kim and Lee 2001; Byeon et al.
2008; Kim et al. 2012; Han and An. 2013; Chae et al. 2015;
Kim and Lee 2018). G50 AAZ]oA - h=alF
T 72017, 418, o184, HilZ7AR (Microphysogobio
longidorsalis), w7 22, A AY, IR (Koreocobitis

rotundicaudata), 37N (Iksookimia koreensis), B

Hir
rlo rle

(Silurus microdorsalis), ‘&7 V2] (Liobagrus andersoni), ZAX] &
T 11E0 =% 68.75%°] =2 17-F HIEE YEt St
ZAL o F S BAS Aat A= £ 7
3t 15% 77170412 SOt 88 (53.32%) 0.2 7HE theF
g Fo] Edstalom, nlate|t 275 (13.33%), W71, 5
7he|at, doj}, S ARl A 22t 1 (6.67%) 2
2 SRIFLE E@MATE JolTt 659714 (85.46%),
AT} s770A] (7.39%), A1t 16704 (2.08%), #1717} 14
WA (1.82%), 57+ 7 1270A4] (1.56%), v 72| 7} 87HA]
(1.04%), =573 s7HA (0.65%) 7 ZAH= et o
M T 47 135 34870412 Jolart 7 (53.86%) =
717 Theket Fo] Edstl.om, vl et 2 (15.38%), Tl
7)1}, Sk, dojah, ARt 242t 1 (7.69%) S = =
A=A SA7MA= Dol 2657141 (76.14%), AR
417041 (11.78%), <1017} 327041 (9.20%), 1l F-2]3 s7HA]
(1.44%), 57+ 4704 (1.15%), #1713+ 17041 (0.29%) 7+
ZAVEQEE LubA o g Sh -G£ 8k A7) o)
= F245] dart Aot Ao g2l A% (Choi
et al. 2000), AFHT WlHd o] =G W= 2427}
73.33%, 76.92%°] "¢ = A e o= A vi®l

A FAA AAT 2
I} Nam et al. (1998)-2 & 36&°] H1E[3lom,
A2 Q1 JIFSEAY FLTE A GolA= 12F0] Al
Sh= Ao2 BRI SITE Choi and Choi (2005)E & 26
o] B Eglom 2 A2} IsHAY FLg A
oA = 9F0] AAlct= Aoz FRIEATE Yoon et al.
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(2013)2 AMFoNA o] FoIR] AR Q18512
o}F xeloto] F 29 o F7F HAEr 2 AR
I FLtE ZAPH]of| A A ARt Hongcheon-gun (2013)-
F 19F°] EAH AT (Table 2). 71EATFIA SASHA
O &2 AfolA EdoHA] Y2 T2 5401 (Gobiobotia
brevibarba), =0z} (Microphysogobio ya uenszs), =X
(Rhynchocypris oxycephalus), 21| (Zacco platypus) ‘s 48
ojgleH, o5 T2 LA oE A 2447 A7
siolsl Ao 2} shl, WA7E Rl o1_E_x]_4 7
92 Q7oI4 Ag AKo] SHAE g, o8 E

A SO A4 $0.3 WEHEL, T, olE 55
PG AR S|k, ol Welae] 29 A4
o] o Qlote] ARl 440 ATEo] tehd
g poE

o, 85

_I

&=

o]

2

1 o
BT

_E

¢

=

I'-IJ
HE
Jx

3.

dEo] AAZ]A ST oFTS o FHEA
= AAG Ay 21 gt %@Ell# 0.63(£0.09)~
0.97(£0.01), FFE=A] = 1.63(£0.23) ~0.33(+0.09), v
SEA0.79 (£0.06) ~0.24 ( +0 ), HE40.67(%
0.14)~1.80(+0.16) %] H= —E« I %] AT} (Table 3).
0] AN SHEA ST =1L, GG EAS, e
T4, FREAGT7 F2 B ARl FAE2E s
e, Bl AT ERE oPd AR ARt AR
oA Yet= LRbAQl ez L] St (Choi and
Choi 2005). ¥RHA 0 & FOYAL dRAolA 7 &

™,

i, SROIM 7HE EoH, shRolA A HolAle A

O_IZi

o |

Hol= Aoz &4elx 9J=dl(Choi and Byeon 2009), X
AR 9] A4
Fa Sl

|

>,\1 F-Ll 10

o 18 r‘r

TG SR 258 FHPe] 371
le}

102 sholsglc sl Aido e SHEY

ol
%

W/ E ZE (Tolerance guild) w4 At (Fig. 2a) W17t
Z (Sensitive species)+> 95.86 (St. 9)~100.00 (St. 1, St. 3,
St. 4, St. 5, St. 6, St. 7, St. 8)%2] ZAA| 4> HI &R jFEe

]quﬂ/q l-:.7ﬂ 1,]-]5}-1/1—];} U]7]—Z o O 1—]1 U] o]—o 1—11
A BARA e} FEAYE 2odoto] HARSER] 7h=
E117], o}FA], @Fo] T F 15F°] AU SUHE
(Intermediate species)~> T2t (Hemibarbus longirostris),
AEN 2522 1.01 (St. 2) ~4.14 (St. 9)%2] 2 HI SR
WERS AL, WAJ-E (Tolerant species)< ZHR1E]2] ¢Foitt &
HHo R f71E od S7h AR wetat 22 AR
o] A3 A= UHF= ALA7IAL, WS JAAF
O] HIES F7M7I A oR IR oM (Karr 1981;
US EPA 1991; Choi et al. 2005; Wang et al. 2017; Park et al.
2017), Ao A SRR =2 tdEo] ZHAst= Ao
2 4HA ATH(Park et al. 2009). WA TZHE2] H]E0]
o9 =2 o2 FAHE AE ade P Al A
73 FAISHL Qe A o= wrtenh
A Z—:]E(Trophic guild) 2 7:]J/]'(Flg 2b) SAE
(Insectivore)< 65.09 (St. 9) ~98.56 (St. 5)% 7RA 4 =]
=& 2SI +HF € ohHFTS 2odsto], HA
HOF (Pheel7], o5A), &7, 4, vkl A%
N, 71, 5570 10F0°] SAFoE IR oH, &
2]1% (Carnivore)< 1.44 (St. 5)~30.77 (St. 9)%2] 7WA|5

H& 2 w57], @50l A2 3Fo] A= 2AF

Table 3. Dominant, subdominant species, and community indices at each site in Gyebang Stream and Naerin Stream in South Korea

Site Dominant species Subdominant species DI H’ E RI
St. 1 Rhynchocypris kumgangensis ~ Zacco koreanus 0.74(£0.06) 1.34(£0.04) 0.79(x£0.06) 1.11(x0.09)
GB St. 2 Zacco koreanus Rhynchocypris kumgangensis  0.82(+0.01)  1.16(+£0.09) 0.69(+0.02) 1.17(£0.04)
St. 3 Rhynchocypris kumgangensis ~ Zacco koreanus 0.77(£0.01) 137(£0.02) 0.68(x£0.01) 1.37(x0.14)
St. 4 Zacco koreanus Rhynchocypris kumgangensis  0.71(£0.05)  144(£0.18) 0.64(x0.09) 191(£0.17)
St.5  Rhynchocypris kumgangensis — Zacco koreanus 0.97(£0.01) 0.33(x0.09) 0.24(x0.07) 0.72(£0.05)
St. 6 Rhynchocypris kumgangensis ~ Cottus koreanus 0.96(+0.01) 0.46(£0.11) 0.39(+0.14) 0.67(x0.14)
NR St.7  Rhynchocypris kumgangensis ~ Coreoperca herzi 0.92(£0.09) 0.79(x£0.26) 0.71(x0.06) 0.79(£0.33)
St. 8 Rhynchocypris kumgangensis  Coreoperca herzi 0.80(£0.02) 1.16(x0.09) 0.73(x0.04) 1.25(x0.19)
St.9  Rhynchocypris kumgangensis  Brachymystax lenok 0.63(+0.09) 163(+0.23) 0.74(+0.07) 1.80(%0.16)

GB: Gyebang stream, NR: Naerin stream, DI: Dominance Index, H": Diversity Index, E: Evenness Index, RI: Richness Index
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Fig. 2. Tolerance guild analysis (a) and trophic guild analysis (b) in Gyebang Stream and Naerin Stream in South Korea.

(Herbivore)+> 0.00 (St. 2, St. 3, St. 7, St. 8) ~10.34 (St. 1)%
O] fA|4= Hl&= A, #i7FARE] 23E0] ZRIE Ik 7

=9 Z3} 7§A|7F A 241 (Obnivore)< 0.00 (St.
1, St. S, St. 6, St. 7, St. 8) ~2.84 (St. 4)%2] 7NA|S= v]-& =2 A}
Fujfte] 15| SRt AR oA 7 EB2 A
A7t A E S48 a9 F7tol| whet St 7
A7t Aok 202 B W HE Q11 (Lee et al. 2017), F
71& Qolvr AR gl whet WS FAES F
T Y WA ST F7bote Ao g vk (Karr 1991;
US EPA 1991). ZAFA ] A 2 W Hd-e & 5
AZo g SIS, A0 FAF] A7 A 4
N2 & o, AR 9L spATE g2 ARA Y &
AL Z e 9= Ao g mEnh E3l -§AIX 0]
789 AHHET} 5% oY o FA, 1~5%= HE) 1%

a]gkel 73%011 YA ofsb 2 517 Bl W2 (US
EPA 1993), A"} A0 S415 S@N 2+ HA|
13.22%2 4”4 HZE (A, 11.02%; HHAZ, 21.84%)
& BA =] o7 AAA = THE

5. 4l H 21378 gt

ZAA A o] A =S B7ot7] flof ol 7874
(FAI) ¥ =214 444 7} 24 (QHEDE EAsH3ith
ZAZ A FAL A5 o]8%t obd 71744 H7t 23t 3
T 71.9(£9.4)~96.9(£3.1)2] HHZ EA =T} (Table
4). St. 1= Z3toto] shR 2SI St 3, St. 4, St. 8, St. 901 A]

B ASF22 UYERT St 2, St. S, St. 6, St. 7914

Ql St. 62 9Qto] 2T E IR ERE 1A
2 132 HATo R o] gE o] zpAAdo] I
2] Ao 2 HE EAPL sPdoR FUEA Qlo] L

Table 4. Analysis of the fish assessment index and qualitative
habitat evaluation index in Gyebang Stream and Naerin Stream in
South Korea

FAI QHEI
Site
Mean Class Mean Class
St.1 876(+6.3) A 148.5(£2.5) S
GB St. 2 78.2(+3.2) B 130.0(£2.0) S
St. 3 90.7(£3.2) A 148.5(£3.5) S
St.4 96.9 (+3.1) A 146.0(+3.0) S
St.5 75.1(£6.3) B 138.0(£1.0) S
St. 6 75.0(£12.5) B 119.5(+0.5) S
NR St.7 71.9(x9.4) B 139.0(£0.0) S
St. 8 81.3(£6.3) A 149.56(+0.5) 0
St. 9 93.8(£6.3) A 163.5(+0.5) 0

GB: Gyebang Stream, NR: Naerin Stream, A: 100.0=A=80.0, B:
80.0>B=60.0, O (Optiaml): 200-149, S (Suboptimal): 148-91
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Fig. 3. Bray-Curtis similarity diagram between the sampling sites in Gyebang Stream and Naerin Stream in South Korea.

Table 5. Correlation analysis for each item according to FAI

Factors QHEI N0 Of B-lenok o In DI
tsinlingensis

E RI SS IS C H I 0

FAI b27* 486% 8b1**¥*  686** - 7B ***

202 811***  681** 281 .736** 178 .B55* .607**

*p<0.05, **p<0.01, ***p<0.001. FAl: Fish assessment index, QHEI: Qualitative habitat evaluation index, Sp: No. of species, In: No. of individuals, DI: Dominance
index, H': Diversity index, E: Evenness index, RI: Richness index, SS: Sensitive species, IS: Intermediate species, C: Carnivore, H: Carnivore, I: Insectore, O:

Obnivore
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