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Distributional Characteristics of Benthic Macroinvertebrates and Freshwater Fish

in Seonun Stream, South Korea™

Sang-Woo Jungz, Jeong-Ho Hanz, Yeon-Jae Bae3*, Woon-Kee Paek’”
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ABSTRACT

This study surveyed the diversity and distributional characteristics of benthic macroinvertebrates and
freshwater fish during the period from April to October, 2015 in Seonun Mountain Provincial Park. As a result,
a total of 78 species of benthic macroinvertebrates belonging to 50 families, 16 orders, and four phyla were
observed in Seonun stream; additionally, 25 species of freshwater fish belonging to six families were identified
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in all the investigated sites. Among benthic macroinvertebrates, Ephemeroptera(13 spp.: 22.81%) was the

largest group in terms of species richness. In the FFGs, gathering-collectors(30 spp.: 36.14%) were relatively

larger as represented by Ephemeroptera that usually inhabit fast flowing streams. In the HOGs, clingers(23 spp.:
29.49%) and burrowers(17 spp.: 21.79%) were the dominant groups. For both EPT ratio and ESB index, site
8 appeared to be the highest with 44.44% and 72 marks respectively, while the sites 4 and 9 showed relatively

lower rates and indices. According to the results of evaluation, site 8 needs to be designated as the highest

protection area while the sites 4 and 9 may be designated as target areas for preferential improvement. According

to the analysis of fish community, the dominant species was Zacco teminchkii(333 inds.: 36.80%), and the

dominant index was the lowest(0.24) and diversity index was the highest(1.81) at site 8, which therefore

represents a stable freshwater fish community. In this survey, six Korean endemic species were identified:

Ephemera separigata, Neoperla coreensis, Rhodeus uyekii, Squalidus gracilis majimae, Microphysogobio

yvaluensis, and lksookimia koreensis. Also, three species belonging to the management of exportable

group(Davidius lunatus, E. separigara, N. coreenis) were observed. Two habitat specific species: Thraulus

grandis and Anguilla marmorata, were found for the first time in Gochang area and marked on the Korean

distribution map through discussion.

KEY WORDS: SEONUM MOUNTAIN, Thraulus grandis, Anguilla marmorata, SPECIES DIVERSITY

NE

AIZo] flAstaL Gl Ate g B
AR o]oj A 9lom, ek A1t it
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Abglo] & HEE o] glow, uhrhe} Q1
So| HEH I 9= Aot} AT &
Yot el AR FEET s uereo] A
A A & FS wA L glo] T P BAHo] &F
5|3 9lth(Park ef al., 2011). Ad%i_% F7tell A Heshe
sl oz shd Zols oF 3.7kmo|H, S A 13.32kr

o 278 FHOE ARAGE sEo] Faokn f40]
BE AZHY 5 Holw gon, FFAGe £
el Aok 9] e 5o S4g nol
gk SHAAE AN A AN A TAFERE sl
A whe ol e 0 44O Wotel et gl
ob 3, AN Y EAFEZ AAFE A5t 9
Lol 430 Be@AY watel uel g A4 =

ol dasty] o 24 9
3t AFNER o] 81 ‘E}(Yang and Chae, 1993; Chae
and Yoon, 2011; Dolédec and Statzner, 2008; Ward,
1992). Tk ¥ 314 Q913 abd A HESHA a4
So| a1 Ade] BEG pxo] A Y4B
th(Allan, 1995; Rosenberg and Resh, 1993). A& *PE%‘%’—
89 544 Yo BPAS2 AT S ol5Fe A4
= SHAAE A A91A QL wEto] yEum, 5%4%01] A+
S gk 4Ehn 3 BE Sof Qoo degle
Z3tE o] Sl B (tannin)®] 3t8k A2 A A of
AANSHE AEET BRG] 0 ARTHEA T A
44e By 9o $a% s deA ot
(Dudgeon et al., 2006; Stranko et al., 2012).

2o 124 £UFUS AudEA B A
A EAHKim, 2009), F22Z(Park et al., 2011), 759
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FAHAS B 48

RO e Saldl AAHE SR B AFE 15D
Yol AL AL 2 AT HHY 2AATE 44T
W A6 2 AR A2z At} AR FYTY
2 10dokt 4ARARAE DA YA e, B
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Figure 1. A map of study sites in Seonun Mountain Provincial Park, Korea
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of thop S Tpobsts] 95 BAR A 3% AFAA
A} 2] A (Ministry of Environment, 2006)0] 3}¢]
5kt S E2+= st A= & (hand net, mesh

24 ot A
X oX, offl

of

=
han
| F % (Casting net, F5: 7 x Tmm)¥} = (Kick
o
h

=}
size = 0.5 )%} WAl(foroeps) & O1§310] o1 S(riffley, B net, W 4 x 4y 0|35 0, 4 AHE §3e] 3m
ol 2(run), g<(pool) W 22| S O] thFgt WA A A of o4l Afde AAstol #3soih o A HHT
A AYeGen, B6A 2 ZEAQIAE A4EY  oARTH HEES Tob] skl 2T A4 - 5%
(aquatic kick net, mesh size = 0.2mm)E ©|-&3}o] ZAAH 2 233to] 200mE A G oH, ZF A A A A5}
930 tHor AHRAE Saskdlth AP #ES E4E 103, Sd= 3087 2AHE 2383 th(Moon et

#7440l A 96% Ethanol2 1LA5}o], Ag Az Lxtalo] o)
Bau)d 9 e 4L o] $59] 54 (identification)s}

al., 2010). F = o]F = Ao A Kim and Park (2002)
%! Son and Song (2006)° oA F4H X A F FolF

Atk AME 2E AN dFFHSTEY WA d2 £ A& Yo si9lon, @4 FHo] Bud T2 10%
7123191 2.1, Yoon (1988, 1995), Kwon (1990), Won et 29y gHog nAsto] AAME %1 F 574 5%
al. (2005), Park et al. (2008), Jung (2011), Kim et al. th. 079 EFA A= Nelson (2006)2] &57A| Aol &3S
(2013), Kwon et al. (2013)& Zz3lo] BA5 ¢ o0, & o, AYE RS FYHFYIs T Ao Byt &9
5740 of e AR BRI sp.2 AP dte] B o] § T 5 5ol 225 Yk Feol(dnguilla marmorata)©]
atolch A Aol ¥ AAd P FHFEE of fafjAe W FEA =S At oH, AT AAS
31 4] 4] 7] 5 H(Functional feeding groups: FFGs)Z} A]4]7] o] A3tE FAR 5t S, FUYE, 4ok U FTTH
L-3I(Habitat orientation groups: HOGs)S HA3}9 o0 % & Primer 5.0 programs ©]-§-3}¢] EA 3} tH(Simpson,

(Ro, 2002; Ro and Chun, 2004; Merrit et al., 2008), #] A]
A Y R =52 A4 (Ecological score of benthic
macroinvertebrate community: ESB) (Kong, 1997) ¥ EPT
(Ephemeroptera-Plecoptera-Trichoptera)w> H| i(Resh and
Grodhaus, 1983)5 &3dto] A2 #7419 242 F716k3d

1949; Margalef, 1958; Shannon and Weaver, 1963; Pielou,
1975).

o AHEIFE, RS ANLE, VIFHIA R,

BEEIFL ANSAC, AP AU Solsh Y

[¢]
A4

o2 Buxste oYz st FAaro|(Thraulus grandis)®] Al
E4 9 3y ExAEE A5
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TT
=

=

i
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1. MM HIFHFS=Y

ool A

e AAA o
503} 674 78% 94571 4 (Table 1, Appendix

b s
FeE> T4

Table 1. Individual number of benthic macroinvertebrates from May to October, 2016 in Seonun stream

Phylum Class Order Family Genus Species
Platyhelminthes Turbellaria Tricladida 1 1 1
Gastropoda Mesogastropoda 1 1 2
Mollusca Bivalvia Veneroida 2 2 3
. Oligochaeta Archioligochaeta 2 2 2
Annelida Polychaeta Phyllodocida 1 1 1
Isopoda 2 2 2
Crustacea Amphipoda 2 2 2
Decapoda 3 4 8
Ephemeroptera 5 9 13
Odonata 6 8 9
Arthopoda Plecoptera 2 2 2
Insecta Hemiptera 4 5 5
Megaloptera 2 2 2
Coleoptera 2 9 9
Diptera 4 5 5
Trichoptera 11 12 12
Total 50 67 78
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Megaloptera
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(A) Number of species in benthic macroinvertebrates

L:[oronn.idae Centrarchidae
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Mugilidae
8.00%

Anguillidae
8.00%

(B) Number of species in freshwater fish

Figure 2. Compositions of species of benthic macroinvertebrates and freshwater fish in Seonun stream of Gochang

County, Korea

D7h 2AER0H, A4 Y RAREES 3 A1 ok
o] =L IATLEO 57E(73.08%) 0.2 UERITE o] & 55
Aol A $-Fslo] AAlel= 3} FAMo| E(Ephemeroptera)S
13%(22.81%)2. & 7M=& thokAd S UEH I, dEdgE
(Trichoptera)2 12%(21.05%)2 o} H3sto] Yerygth 1
theoz Ao E@she A2 H(Odonata)y} T
g F(Coleoptera)o] Z7F 9F(15.79%), A&
(Hemiptera)¥} u}2] &(Diptera)°] Z}2} 55(8.77%), F4 <
Ao A &ddl+= 7= =(Plecoptera) 25(3.51%) o= W
A =dstdon, 44 F79 WA 5 (Megaloptera)
o] 22(3.51%)°] &3t} B LEFLE 215(26.92%) 2
2 o] T UAFIF 12F(21.05%) 22 A4 @Yo,
ol e shRol s Uk FAACIF 9%
o2 AARY 2do] thgstA Uete dor wdd
th &8 MAgE sHEA0 ] 2937141(31.01%)= 714
o NAGE AAAL, SR Eo] 124704(13.12%),
ot & 1037H7<ﬂ(10.90%), SZHE 10170 4)(10.69%), #A}
2l 7671 4|(8.04%), T el 647041(6.77%), QA&
B 617]4|(6.46%), THZHE 3470 H|(4.60%), WA & 24
7A1(2.54%), =HAE 197]4](2.01%), AZHE 167)4](1.69%),
dFsaEw 1470A1(1.48%), == 117A(1.16%), HF
=5 570A1(0.53%) <202 LreERth(Figure 2, Appendix 1).
EE P e S et Sl
dede] AR B0 s BEde] 2ok A
74 Hl&o| FAsHA 2A s on, st oA
& ZHFA Yty g =g E(Bae et al., 2003; Blakely
et al., 2006) FA| dutel Ao Adle & uX = AgS B
o2 et ol WAL $71% % 5 HolAlol A
$29) H4S ATshe FA0] sl A

12 A [ A

o] MAIE 2 9l 27t} D—lo]‘:—‘ xﬂ‘o‘]- o 2 2 9lr}ar whtE )
947 S99 ol sl sl 5 ofe
7HA S8k 3B el 1 lignin), B annin), W82 9 2
(cellulose), 3u]AE2 2 A(hemicellulose), 4 Ax(nitrogen)
W e a(carbon)?] ZH3} FeAstol ANA fELHRE
2o S3hd 9 FHFA) AT 9L Frhn s
1 Qlth(Campbell and Fuchshuber, 1995; Compson et al.,
2013: Hunter et al., 2003). o}& 712 o A= s
AL FE ool o se 2Ae Aok e
423 2 AT AL Gael FAHOR A7
I QA Yol =3 A& HUHE I AR AT
Aol oz B4o] W @ Aoz wuHd.

-|-

2 0]2

2 ZAZE Se AR A 2de © & 61} 25%
904714 &f o] F7F =l ﬂ%*ﬁni(Appendlx 2), o] & Yo
J—]-(Cyprmldae)oﬂ &3l= ol R 105M40.0%)o.2 71 =

o Tpp4 S Uit o2 L BEo| BHGobiidac)e]
*0}“ o]Zo] 7%(28.0%), W] I 2] #}(Cobitidae)2} %] 7}
(Mugilidae)7} Z+ZF 2%(8.0%), 5o (Moronidae)e} 7%
28 I}(Centrachidae)7} 217 1£(4.0%) £ 2 YEGT)
(Figure 2, Appendix 2). A|7]® 2123} ol d3) Aol s
of Faok MAFE 47 198 473704, 215 4317047}
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Skters Soko] Aupegl 27F AN B BE ofFo] =HI
Climbers :]Fl:s: Ao & Ueth 85, S6 A2 A|7|EE &8st ol Fol
Aolg molx] ke W, S8, SOk A|7]¥ FHTH= o] %
Spravlers of Zfo]E Hglth o] S8, S9 2ol AL} 3ol A
- uishe 2 A s, 2l Aol dE

Ao G Wl froz wuHd,

Plant-Piercers

AA EF AU oA 283 ofF FolA Z2A
Y (Zacco temminckii)7} 33370 4|(36.8%)2 $-H3tFLoH,

Shredders

Filtering-Collectors

Scrapers WSS W5(Tridentiger bifasciatus)©] 1217 4(13.4%)
Predators & o} Ast= Ao 7 e th(Appendix 2, Figure 4). 2+
Gt Gl AUl A% 2 4 A AN 98 AL A A Hol

0 5 10 15 20 25 30 35

A BE oA sgd], o] 37 % H(S5, S6, S8)A <

Nomberof s st o] FI, SUAANER Qlstel fdo] mas, 4
Figure 3. Composition of habitat orientation groups o7 0l3} 5}H HELV} o} e 00| A E = A7H

(HOGS).and ﬁn}ctional feeding groups (PFGS) 74] -4 ‘]EE o;qzo] 7].7:]14_4 ’H A]g]_ﬁ o) H}‘Oﬂo]—ﬂ

of benthic macroinvertebrates in Seomun Mountain

Provincial Park, Korea wj £ o] th(Sim, 2002; Lee, 2010; Lee et al., 2011, Min et
al., 2014). §H, of$-HF WEFEYES A4 AH F

Zacco temminckii 36.84

Tridentiger bifasciatus
Squalidusgracilismajimae
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Tridentiger obscurus
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Tridentiger brevispinis
Zacco platypus
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0
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Anguilla marmorata | 0.11

0 5 10 1 20 2

h
L
=
Lid
Lh
[ S
=
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Figure 4. Relative abundance of freshwater fish in Seonun Mountain Provincial Park, Korea
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oA FAATL TdREE SOAHAAT &H3te] YEE=
dl, o= 89 Fo] FHUAHY shFio] st glon, st
71l AYdz A AL, 2pgtvhe] g WY
2ol 7159 F & YEojH of{f7h S5k YEhd
Aoz doEth AFFET 0% He oFlems
=W (Squalidus gracilis majimae)®} & 117 (Pungtungia
herziyh UEREonl, 2UolE F PHHEILGEE 21A %ol
(Rhodeus uyekii), 71 =7, S0t K Microphysogobio yaluensis),
AEIN(Iksookimia koreensis)2 & 4%0] £dstHoH, 7j
A AdHgo] 11.4%=2 A= 549 Fat H&(28.8%)
Heop 3o Aoz yerdtth(Lee et al., 2007).
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3. 7l

oIr

Hep 23U AAY HPRHFER HA7
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0 ANAES gstel ehtl Ane 44
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>
rir
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o4 FR5A Lhehhs e w5 e](Gathering-Collectors)
R L R R R EO R E R S L2
UrebLbs Mof el 2l (Shredders)?h 42 ol 4§45}
of utebihs 2 v e) (Filtering-Collecters) = o9 4
A EASH AFS UebichFigure 3). olgh 2 AL
A B EARER % wol AUl §7]5 4 Hdetritus)
3 A5olA oot oo Bal Agol4 tehhs st
Aol kST ThE PARS Uehl] gEos By
gt} o Mo Mo 39 Aoz oldtel HLn
o= Uehbt @A A% AS 4 9lor(Sayre, 1997),
ol Qlste] H417)%2oA E3Hit el (Burrowers)7t 7
5 5P Zol AW ol HFE Ao BerEth 454
o 4 hefih ffobi-Re) (Predators)oh 9 A =

(Swimmers)] £& vl & HeA 20| AFolA £
she AR Gy Re U0 A% Axolu,
$ao) o §44 BELY FUSL dV15E 9 ARE
S sHe Pl she) AT Aualt A4 depdt,

of
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0 2040

Yeonoe stream
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Figure 5. Distributional map and habitats of Thraulus grandis Gose, 1980 (circle, A) and Anguilla marmorata

Quoy & Gaimard, 1824 (triangle, B) in Korea
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Table 2. EPT(Ephemeroptera-Plecoptera-Trichoptera) ratio and ESB(Ecological Score of Benthic macroinvertebrate

community) index of species at each survey sites

Site EPT(%) Saprobity ESB Grade of water qulity Area determination

S1 37.04 Oligosaprobic 58 1I Protection waters

S2 29.63 f-mesosaprobic 35 1I Improvement waters

S3 3.70 f-mesosaprobic 37 11 Improvement waters

S4 11.11 a-mesosaprobic 14 I Priority improvement waters

S5 2593 f-mesosaprobic 37 1I Improvement waters

S6 29.63 f-mesosaprobic 47 1I Protection waters

S7 29.63 Oligosaprobic 54 1I Protection waters

S8 44.44 Oligosaprobic 72 I Priority protecteion waters

S9 3.70 f-mesosaprobic 24 I Priority improvement waters

ANY dBRAFEES olgdte] 28AL WAT 2 A fAEE AR BorETh vhy, AR S53 S6 A4

T}(Table 2) ZAAH S8A| Mo A EPT H]%O] 44.44% =2 o FROAE 247t 2+ 0.44, 04602 S8JJr S90ﬂ H| 3}
7P wken, ESB A4 HA 232 85T Iedd of AdiAes A EAHN=, ol & ZAY
oA a0 et 2ol Wl SIS S0H ) 17 638% 61%2 LA A6E Ueon, £

o M+ EPT H|&o| 217} 11.11%, 3.70%= 7} WA UFE}

wyon ESB A2 oA Z7F 144, 24407 24 IS

A @54 0w AN GITAEE o) A7) o

B =T AN E ‘/}E}”‘E} UntA o = EPTY F5
= $ASH9 OJET?E ] ZX*QU:](Davis et al.,

2003), ESBX] %= %14] 6 % Hs
Foos g ’ﬂ%jﬂ—J Ak Ql 4

9] S0 " A f71e9 Faprt ]4?5]“:1, 7§ A &

of 3 t7to] W2 Aow HItE T

Table 3. Biotic indices on freshwater fish by collecting
site from April to October 2016 in Seonun stream

Community Structure S5 S6 S8 S9
Margalef’s species richness index (d) 0.75 0.80 2.70 1.94
Pielou’s evenness index (J') 0.70 0.65 0.65 0.72
Shannon-Weaver diversity index (H') 1.12 1.05 1.81 1.79
Simpson's dominance index (L) 044 046 024 023

Ad%ﬂ A gt olF FHFEE EAT 43, 4
T A4 0.3420.12, FUSE A5 1442042, TFH
T A$E 1554094, 2F5E A4E 0.68+0.038 HA 5
NE}(Table 3). ALA AAE Fof|A &
HollAl 02402 74 WA A H o EZ* 0154 A8t
Aol UetubA] 3L, Soe A5 glo] 18107
M =4 EAEN e, FHTE 5o YoM E 0.650
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A FsES Ao MAsHA ekl vkl of 2de st
2abol oh9 F33A AASH: Solat A4S Uehy ZEALQ)
99iet. 20134 BAR 3o WY oA AH A
27N E HHEZ(Data Deficient, DD)2. 2 F7}ure = A v RIReRR-e] S A A (NRF-2012-0006701;
gHE - BASHA REske Foln, of¥l A 23 NRF-2008-2004707; NFR-2013M3A9A5047052)°] 2|3}
3t iLLH"ﬂ dR BEAGGA: 524, 2, =4, of RS
S, A&A) (Figure S)o M= 53] A& 29 A
i—k?lﬂoi %*Eilﬁl ool AAA B A AT A5 Aol REFERENCES
o}, o] g A Z 5} F4ko] i(Leptophlebiidae)= & 3
07 557|39] 7)Hotrtu|(gill)] Fejof uetbA T4 Allan, J.D(1995) Stream Ecology, Etructure and Function of
of| 3} At o) (Paraleptophlebia japonica), M2 3}5Alo] Running Waters. Chapman and Hall, London, 388pp.
(Choroterpes (Euthraulus) altioculus), o] 22|33 40| Bae, Y.J., D.H. Won, D.H. Hoang, Y.H. Jin and J.M. Hwang(2003)

=29t} o]y zefstEatol 7t gEko g WAlE 4 919 Community Composition and Functional Feeding Groups of

Ed vﬁ 890 2E s YiAdE2l Ehd(tanin)of] |7t
A7) A A o] A gHA o] v (Compson et al., 2013; Davies
and Boulton, 2009), A3t 4= 9l BRI Hejrt &
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Appendix 1. Taxonomic list of benthic macroinvertebrates in Seonun Mountain Provincial Park

Species name S1 S2 S3 S4 S5 S6 S7 S8 SS9

Phylum Platyhelminthes &5 E&
Class Turbellaria 257}

Order Tricladida 4}7] %2

Family Planariidae Z&}u}e] ot}

Dugesia japonica &2} g|of 3 2

Phylum Mollusca 9 S EF
Class Gastropoda £Z%7F

Order Mesogastropoda &5

Family Pleuroceridae t}h& 7)1}

Semisulcospira libertina Tt&7) 13 15 2 16
Semisulcospira forticosta FEt+&7| 11

Class Bivalvia &7}
Order Veneroida 932
Family Corbiculidae A3 1}
Corbicula (Corbiculina) papyracea -3 2
Corbicula (Corbicula) japonica LEA| % 1
Family Sphaeriidae AHZ 3}
Sphaerium (Musculium) lacustre japonicum AYZFAE 27 1
Phylum Annelida 3§ 5 &%
Class Oligochaeta Y27}
Order Archioligochaeta &%) g o] &
Family Naididae & %)% 0|3}

Chaetogaster limnaei =X ¥ o] 2
Family Tubificidae ] ¥ o]z}
Limnodrilus gotoi % % 0] 3 2 3

Class Polychaeta T} =27}

Order Phyllodocida 377 o] &

Family Nereididae 27 %] 3 o] 3}

Neanthes japonica ZF7A X9 o] 2

Phylum Arthropoda A% 5 EE
Class Crustacea 7}+Z7}

Order Isopoda SZ&

Family Asellidae =333}

Asellus sp. EHYF 25 20
Family Sphaeromatidae 29 d) 1+
Gnorimosphaeroma sp. ZFH & 56

Order Amphipoda ©ZrE
Family Gammaridae & A]$-2
Gammarus sp. SN $-F 18 14
Family Aoridae ¢ & E A1
Aoroides sp. BELEASF 5
Order Decapoda 4 Zt&
Family Palaemonidae %7 u]Aj<-3}
Palaemon paucidens |- 1
Family Cambaridae 7}A]
Cambaroides similis 7} 6
Family Grapsidae v} A 2}
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Species name S1 S2 S3 S4 S5 S6 S7 S8 S9

Eriocheir japonicus 337
Eriocheir sinensis 27
Chiromantes haematocheir =57
Helice tridens YA
Helice tridens 77|
Family Ocypodidae 23 7 3}
Paracleistostoma cristatum 7 1
Class Insecta 37}
Order Ephemeroptera 3} &4o] &
Family Leptophlebiidae Zt&]3}54to]z}
Choroterpes (Euthraulus) altioculus X 72| 3}F240] 25 3 2 30 22
Thraulus grandis 7223} F40] 25
Family Ephemeridae 3}34to]x}
Ephemera orientalis 59 3t340] 2 2
Ephemera separigata 7}=5Y 35} F4k0] 2 7
Ephemera strigata §-Y3} 40| 1 2 26 4
Family Ephemerellidae ¢ 3}240]3}
Teloganopsis punctisetae 5% 3}540] 32
Family Heptageniidae F2}3}54to] 1}
Ecdyonurus kibunensis 573} 240] 3 4 8 4 5 4
Ecdyonurus levis )33} 540] 2 16 11
Heptagenia kihada 9 'd3}540] 8
Family Baetidae % 1}3}54to] 1}
Baetis fuscatus 7)'%3FF410] 2 10 5 18
Baetis pseudothermicus = 31u}3}2A4H0] 2
Cloeon dipterum Q53}F410] 2
Nigrobaetis bacillus 77} 8} 344 0] 2 2
Order Odonata Z}#}2] &
Family Calopterygidae =7#}2] 7}
Calopteryx japonica =75A}E] 3 12
Family Coenagrionoidae A%F}e) 1t
Mortonagrion selenion 35~ A%2}g] 1
Family Platycnemididae &4 %}2}2] 7}
Platycnemis phillopoda &A% A} 16
Family Gomphidae &%} 1}
Davidius lunatus & ZH 22} 2 4 10
Sieboldius albardae ©]T)A42A}E] 2 1
Family Corduliidae £173%}2] 1}
Macromia amphigena ZHAHEALE] 1
Family Libellulidae 27}2] 3}
Lyriothemis pachygastra 8|2 & &2} 15
Sympetrum eroticum 70| Z%2}g] 2
Sympetrum pedemontanum 27\ 1] Z%2}E] 2 1 4
Order Plecoptera 73 =3 &
Family Nemouridae 917} %] 7}
Nemoura tau E-S-77F T 2 7
Family Pedidae 7} = 1}
Neoperla coreensis w7 =) 2
Order Hemiptera =3 A&

NN = =N
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Species name S1 S2 S3 S4 S5 S6 S7 S8 S9
Family Corixidae &9 3}
Sigara nigroventralis 74| &4 3
Family Notonectidae 4739 2 A2
Notonecta triguttata 4734 2| 7 4
Family Belostomatidae 57373}
Appasus japonicus =42t 2
Family Gerridae 4374 o)1}
Aquaris paludum 237 0] 4 3
Gerris gracilicornis S %7t a5 74 0] 3

Order Megaloptera W% 7} 2] &
Family Sialidae %3737} 2] 2}
Sialis longidens 7}:=%W72}E] 12
Family Corydalidae ®#2} ) 2}
Neochauliodes formosanus Q3322 2 1 6 3
Order Coleoptera T4 & &
Family Dytiscidae 247 3}
Laccophilus difficilis 7] <& 7Y 1
Hydroglyphus japonicus 0= 7| 2
Copelatus japonicus 5S4 15
Agabus japonicus EEW ) 3
Rhantus suturalis o 7] &Y} 7) 6
Hydaticus grammicus 10551 7Y 2
Family Hydrophilidae &% 9 o]zt

Berosus lewisius SI7FA &9 T o] 2
Enochrus simulans o] %2 E 9 g o] 4 3
Sternolophus rufipes o &9 o] 26

Order Diptera T2 &

Family Tipulidae Z}ch 3}

Tipula KUa Z}t}3 KUa 12 2

Pedicia KUa %47t} KUa 3

Family Simuliidae = 9}2] 3}

Simulium sp. Hutg| & 8
Family Chironomidae Z-u}-3}

Chironomidae sp. Zw1% 2 7 5 25 37
Family Culicidae 2 7]}

Culicidae sp. 27]& 2
Order Trichoptera ¥ =3 &

Family Psychomyiidae %9 %=1}

Tinodes sp. Y& 6

Family Polycentropodidae 73 =) 7}

Plectrocnemia KUa 714 Zd] KUa 13

Family Hydropsychidae &4 =3}

Hydropsyche kozhantschikovi %4 % g 8

Cheumatopsyche brevilineata 11 1}&4 =2 9
Family Rhyacophilidae &4 % ] 1}

Rhyacophila nigrocephala 72| &4 =g 1 1 2 4
Family Phryganopsychidae 347/} d =z}

Phryganopsyche latipennis &9 7]'d = 2 3
Family Limnephilidae &-E4 =& 3t
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Species name S1 S2 S3 S4 S5 S6 S7 S8 S9

Nothopsyche KUa Z4AM9-EJ g KUa 6 3 4
Family Goeridae 7}A'd =2 1}

Goera japonica YE7IAG = 16 4 2
Family Apataniidae of -Ed =8 1}

Apatania maritima 2o -5 = 10
Family Lepidostomatidae Y2 &g 1}

Lepidostoma sp. Y 2G| F 6 2 19
Family Hydroptilidae of 2%z}t

Hydroptila sp. =g F 2
Family Molannidae Y 7]d % & 2}

Molanna moesta 'Z7)'d = 1
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Appendix 2. Taxonomic list of freshwater fish in Seonun Mountain Provincial Park

Species name 51 52 53 54 R.A.
Ist 2nd Ist  2nd Ist 2nd Ist  2nd

Family Anguillidae % 7}o] 3}

Anguilla japonica W7} o] 2 4 0.66%

Anguilla marmorata F-€]7}0] 1 0.11%
Family Cyprinidae 9] o]}

Carassius auratus 5-°] 1 1 35 4.09%

Rhodeus uyekii Zy A 5-o]* 8 1 1.00%

Pseudorasbora parva #+5-0] 1 0.11%

Pungtungia herzi &=117] 28 6 13 12 1 8 7.52%

Squalidus gracilis majimae 7)1 & 7)* 9 7 2 4 54 8.41%

Pseudogobio esocinus %354 1 1 0.22%

Microphysogobio yaluensis &PFA}* 1 14 1.66%

Rhynchocypris oxycephalus ¥4 12 2 3 3 2.21%

Zacco temminckii ZrA Y 98 36 42 51 64 42 36.8%

Zacco platypus 3] 2}0]| 19 15 3.76%
Family Cobitidae v 32 1}

Iksookimia koreensis Z+Z7|* 2 1 0.33%

Cobitis lutheri 2 Z%7) 1 0.11%
Family Mugilidae 4 o]}

Mugil cephalus %°] 37 4.09%

Chelon haematocheilus 7}4 0] 8 0.88%
Family Moronidae 5]}

Lateolabrax japonicus & ©] 2 0.22%
Family Centrachidae 7721}

Micropterus salmoides B2~ 5 0.55%
Family Gobiidae ¥ % o1}

Gymnogobius castaneus 295 3 0.33%

Synechogobius hasta %% 5 0.55%

Rhinogobius brunneus 0] 5 7 13 6 9 4.42%

Tridentiger bifasciatus N EFZTE 46 75 13.4%

Tridentiger obscurus Q4% 2 27 11 4.42%

Tridentiger brevispinis NEARAYE 2 25 7 3.76%

Mugilogobius abei BX| W5 3 0.33%

*: Korean endemic species, R.A.: Relative abundance (%).





