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Ecological Distribution Characteristics of Gammurs sobaegensis by Natural Disturbance in Mountain
Stream. Lee, Yeon-Ho, Jin-Su Byun' and Jung-Ho Park** (Department of Biological Science, Sangji
University, Wonju 220-702, Korea; 'Institute of Korea Aquatic Ecosystem, Chuncheon 200-220, Korea;
’Institute of Environmental Research at Kangwon National University, Chuncheon 200-701, Korea)

Abstract The habitat characteristic of the Gammarus sobaegensis which is one of the Amphipoda kinds has
been found inhabiting in the inter mountain stream at Ganseong stream. From the investigation, the main
inhabitant area of the G. sobaegensis maintained the water temperature under 10°C during the spring and
autumn season, and the electric conductivity was also maintaining under 40 uS cm™'. For the precipitation, for
this year when the monthly accredited rainfall did not exceed 800 mm, it did not affect maintaining the
population of the G. sobaegensis but when the monthly accredited rainfall exceeded 1,000 mm it was found to
be working as a unfavorable condition for maintaining the population. The effect especially from this kind of
rainfall created the flow of G. sobaegensis as well as the flow of the fallen leaves which are the food resources
and affected the population of the G. sobaegensis as a multiple interruption reason. Among the Functional
Feeding Groups (FFGs) distribution depending on the use of the food resources the shredders showed up in the
ratio of 20% in the site 1~ 3, and showed a big difference with the site 4~7 as it showed up in the ratio near
10%. Also, after comparing the variation of the individual number among the G. sobaegensis and shredders at
the site 1 ~3 where G. sobaegensis mainly shows up, it showed the same variation pattern except for 2009.
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WAF W AN AR REEe Adrze
Ax Fow pdow e 2olel Ay AF
Zdolut shHelM A4 2 mEteglow FES vE

447} o]Fo]% o} (Stanly and Fisher, 1992). ubH
1,].3}3: _E.zJ ;32 71-_?_;,!}__ 1:]-7]7(4 o]_,_ 71—25} b
3 w3 SR A7 w o] glort ) A
AxA oAz Ee) et waksAel o
5t A= Ab A o = ulekdl 3 o|o) (Kang et al., 2007,
Park etal.,2011,2012; Yoon et al., 2013).

B AAA e ASFE o 204 12000 o] A
Al Bxsly gl= 7oz odex gler (Pennak, 1953;
Zielinski, 1995), 2ol A DAl QA $-Tlel] 9ZF0]
B 35e] 9)o}(Lee and Kim, 1980; Bae, 2005). ¥
9 Al REHAS (G. sobaegensis)= AAEEE
(Arthropoda) 723247} (Crustacea) S+2HE- (Amphipoda)S-

33k 80470 3} (family) 7h&-d| 7H B2 F& 2

,\}‘— FeAl QA3 (Gammaridae)®] 3t Folt}

°131‘} AL QAR F AT AR 3

FHo= °4 F 2P A9 Y, £ f1E

e So] ol oA foz <l A" & ol
o

&l
s

N
L Ho ot 2o

o g2

rlr o rlo
-

lr_&

of

s

o(l

>4
I‘

U

v o [¢)

% fle AR G250l W ok Aoz delA
9t} (Sutcliffe and Hildrew, 1989). T/H—‘?—-Eéﬂ Al o
A5 72 1~23 Aol A= AL ARl
& AAlsl= Aoz odelx ¢lom (Pennak, 1953), 4
Al wske WAy P SolT Ao
AE;Zo=z 3457 ¢t} (Crane, 1995). =3+ AL A&
AR B A e Fraee

HRAEA 2] Helakzel] gler] Fa gk $A]el| gle

(Shoemaker 1938), o] 3k AAMA 3T 3552 4
2] 71%-<= (Functional feeding groups, FFGs) +%¥3}
F= v|wA wlo] $8)Ee] 9t} (Merritt and Cummins,
1996; Ro and Chun, 2004; Ro et al., 2006). Z2&+} 7}$
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Fig. 1. The study sites of benthic macro invertebrates collection
in Ganseong stream.
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bucket), Modified D-frame deep net (30 X 30 cm, mesh
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AYRHEFEE VYol 0% AYYmER Y3
= 80%

A A3 FAFEEe] A2 Kwon (1990), Merrit
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Table 1. Environmental factors of the study sites in the Ganseong Stream between April 2009 to October 2012.

Sites Water width ~ Water depth Bottom structure **OWT EC | DO-| pH
(m) (m) *B C P G S O (uS cem™) (mgL™)
1 1.5 17.5 4 2 2 2 0 9.42+2.45 37.361+9.24 8.91+1.08 7.33+0.92
2 2.5 22.5 4 2 2 1 1 8.77+3.31 32.00+4.47 9.02+0.96 7.14+1.06
3 2.0 22.5 1 4 3 1 1 9.82+2.17 37.88+14.46 8.88+0.77 7.22+£0.97
4 2.5 35.0 1 4 2 2 1 10.53+2.45 38.71+17.05 8.89+0.92 7.01£0.74
5 2.5 32.5 1 1 4 3 1 12.37+2.01 66.88 +23.49 9.00+1.00 7.07£0.54
6 2.0 25.0 1 3 32 1 13.19+2.12 66.88 +27.06 8.90+0.96 7.01£0.54
7 3.5 20.0 1 4 2 2 1 13.59+2.26 66.38 +22.75 8.86+0.91 7.02+0.48

*B: Boulder (>256 mm), C: Cobble (64 ~256 mm), P: Pebble (16 ~64 mm), G: Gravel (2~ 16 mm), S: Silt/sand (<2 mm)

#*WT: Water temperature, EC: Electric conductivity, DO: Dissloved oxygen
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Table 2. Multiple analysis of variance for the effect of water width, water depth, and bottom structure (boulder, cobble, pebble, gravel,

silt/sand) of the G. sobaegensis.

Factor Sum of square Df Mean square F Sig.

Between groups 106963.572 3 35654.524 0.816 0.564
Water width Within groups 131044918 3 43681.639

Total 238008.490 6

Between groups 237140.295 5 47428.059 54.628 0.102
Water depth Within groups 868.194 1 868.194

Total 238008.490 6

Between groups 128573.143 1 128573.143 5.874 0.060
Boulder Within groups 109435.347 5 21887.069

Total 238008.490 6

Between groups 147042.473 3 49014.158 1.616 0.351
Cobble Within groups 90966.016 3 30322.005

Total 238008.490 [§

Between groups 28771.442 2 14385.721 0.275 0.773
Pebble Within groups 209237.048 4 52309.262

Total 238008.490 6

Between groups 100480.991 2 50240.495 1.461 0.334
Gravel Within groups 137527.499 4 34381.875

Total 238008.490 6

Between groups 84130.897 1 84130.897 2.734 0.159
Silt/Sand Within groups 153877.593 5 30775.519

Total 238008.490 6
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Table 3. Multiple analysis of variance for the effect of water temperature (WT), electric conductivity (EC), dissolved oxygen (DO) and

pH of the G. sobaegensis.

Factor Sum of square Df Mean square F Sig.
Between groups 160.980 6 26.830 4.740 0.001
WT Within groups 249.040 44 5.660
Total 410.020 50
Between groups 11589.483 6 1931.581 5.199 0.000
EC Within groups 16347.262 44 371.529
Total 27936.745 50
Between groups 0.170 6 0.028 0.032 1.000
DO Within groups 39.016 44 0.887
Total 39.186 50
Between groups 0.614 6 0.102 0.177 0.982
pH Within groups 25.446 44 0.578
Total 26.060 50
B zApAo] AL XA 4 o] 97t A = Table 4. Canonical correspondence analysis ordination of variable
AFET o]Zo]x HAVATTE Zrle] 3L m|x| and G. sobaegensis and FFGs.
Aoz Fehgch Variable *Correlation Bigplot scores
Axis1 Axis2 Axis3 Axisl Axis2 Axis3

SE4kaE A A-e AA o ImgL ez gal
= gdc} (Table 1). 37 Park (2001)2] & Fol| A U=l
HEAN S (G. sobaegensis)®] F XAz £FALAQ T
mg L' A A3lshe $Folth wehx £ 54 A
Aol Al S-EAE BB (G. sobaegensis)®] 44
of &g AL FAF 4 e, ojH3 T
2l&g 0.05 oJ o2 AHZE A7t gl AR
1=l (Table 3). &, §EAkAE 3RS 3
we) A AHFAREEA oo} 4 T2
sx 287 2.9l (Ward, 1992; Allan, 1995)0] 7]
v 2ol A9 dE B d7A YN BEIANS
(G. sobaegensis)®] MAo A & w#kaglozw =&
g Axz BIR] o Zloz g

pHO| 7% A Aol HAA Hit 7 oAk vhefio]
SEakae}l A2 HEGA S (G. sobaegensis)®]
Aol 338 22900) FARQeh. o) 2] 4
A ARl pHE 65 A3lshs o] Hue 7]|E
%7 (Rosenberg and Resh, 1993)¢} 2+ ZAi}l2 HelF
§iE). 2 A 4 W BEDNS(G. sobacgensis)®]
=38 JNAeE AR AbolE HeFioh v pHE
$918 0.05 ol o 2A Holr} gl Hlew wAEo
BEAQNS(G. sobaegensis)®] Aol ¢I3FE wx]= A
g gl watk gqle] ehyl Aoz AshElt)(Table 3).

A 2 AN HAE REDA S (G. sobacgensis)
o} 31814 37 2 Q17| CCA ordination ¥4 7 3}, A3t
A= Axis 164 2(0.747) 0] 7H3 73k oFe] A3t

o 2 o

1WT  0.747 0481 —-0.455 0.615 0466 —-0.453
2EC 0.712 —-0.680 0.055 0.586 —0.658  0.005
3DO 0.019 -0421 -0.061 0.016 —-0.407 -0.160
4 pH 0.175 0.315 0.663 0.144 0305 0.660

s Yehlgt 283 ANA=E (0.712)7F 243
Apol2 1 ohe oko] AHHA R FelF gt} Axis 20]
ME A7|A =% (-0.680)7F 71 743 &2 AHT
el o} (Table 4). Axis 19] 48k 42, A7 A=
of oJ&f vpreA™, 1 wjd-e FAMAZ]e| upE 7t
A A= wWtE wreddiel wbd Axis 29 FH9=
A7 =z oJal] vpr oA, AP 7]9] o gfE WA
= AF e BeFoh el Axis 28 V)FoR
FZoll Group I (XA 1~3), 3l Group II (A
4~Nz2 FEEGeH, F IFe] UrAE Fo 4
g7 g9lo] AV|AEEHUS el 4 3lsld) (Fig. 2).
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Fig. 2. CCA result of benthic macro invertebrates corresponding
with environmental factors.
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Fig. 3. The variation of individuals for G. sobaegensis in Ganseong
stream.
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Fig. 4. The variation of individuals for G. sobaegensis by investi-

gating time.
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Fig. 5. Monthly rainfall variation and fluctuation in the individu-
als of G. sobaegensis in Ganseong stream.
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Fig. 7. Variation of individuals for G. sobaegensis and shredders.
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