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Abstract

Habitat suitability index (HSI) of 17 benthic macroinvertebrate taxa, which were lotic insects of generic category except

Potamanthidae in mayfly, was developed for three physical habitat factors (current velocity, water depth and substrate) based
on an ecological monitoring in a Korean stream (Gapyeong). Weibull model was used as a probability density function to
analyze the distribution of individual abundance related with physical factors, which showed it was so available. Number of

species and total individual abundance increased along with the increase of current velocity and the mean diameter of

substrate, and decreased along with the increase of water depth. Most taxa showed a clear preference for a fast current velocity,
shallow water depth and coarse substrate except Ephemera, Potamanthidae (mayfly), and Plectrocnemia (caddisfly) which
were rheophobic, potamophilic and lithophobious. Based on the canonical correspondence analysis, the relative importance of
each factor was determined as follows: current velocity > substrate > water depth.
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1. Introduction
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A &I EXE fAS7] A F23F AAE B9
st71 Y&l A gel o] 85I tH(Acreman, 2016).
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o etz ez /99 AFFFS t=ul(instream)$}t St=
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, A
o 4719 W32 272 4 th(Ahmadi-Nedushan et
al., 2006; Halleraker et al., 2007; Li et al., 2009; Thame,
2003). FFHQA BESH FRE vwtFo R o AAA WY
2 S X AAAHY Wsyt B8 AEF PAE

S SHHeE aHste Aoy wEd FHIZe JHE
STt o2 AAHA UtiThame, 2003; Yang and
Zhang, 2003). 3SI=FFS5EH (instream flow incremental
method, IFIM)2 713 98] E# AL AR FHo] & XA
W 5 shuo] ti(Stalnaker et al., 1995; Waddle, 2001).
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AXE dIFAFEES oz 944 IFIM 3 aF
= Y9%(Gore et al., 2001; Jowett et al., 1991; Li et al.,
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3F vt o] FARS Hlekslth(Barbour et al., 1999; Gore et
al., 2001). watx olHg FANAME FFFF S 9
S AXY AFFHFFTEY H &G0l ez AL
I THGore et al, 1998; Gore et al., 2001; Smith et al.,
1999)
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Richardson, 1990; Quinn and Hickey, 1990).

IFIMS 7] 98 2RJF MAA AFEA ME &
Bl O]%E]E- A2 2 & =R S=(habitat  suitability index,
HSD+= 9gs &F a1 digd #5459 A58 #3
71 Y3l o1 &5E 4 FolthVadas and Orth, 2001;
Vismara et al., 2001). HSI&= 1) AE7F9] oA &&= &3
2y, 2) A4A o]& EF(habitat utilization model), 3) A1
213 ME= 2Y(habitat preference model)S E3af 7Hatd
TH(Ahmadi-Nedushan et al, 2006; Waddle, 2001).
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2. Materials and Methods
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Fig. 1. Location of the survey sites.
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z,=M~-Inla(1—p)}*—c (16)
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Q_Mode = Mode — (Q,,; + Q,.3)/2
Q_STD=STD—(Q,+ Q) /2

Q. ARNFY ANAREY(1st Quartile of modes)

: AW ABAFE S (3rd Quartile of modes)
Qslz EFAAS] ANAMES4(1st Quartile of modes)
B2t A3AHEH4(3rd Quartile of modes)
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e g add daf Add HAA HgH Ae F
3 A (stenophilic), Q Mode? kol ZaL
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(Table 1).

Table 1. Scheme on preference and adaptation of benthic
macroinvertebrates for habitat factors

Preference Adaptation

Q_Mode < @, phobic
Q1 <Q_Mode <0 phobious
0<Q Mode < @Q,, philous
Q_Mode > Q4 philic

Q_STD < @, steno
@, <Q.STD <0 m-steno
0<Q.8TD < @, m-eury
Q_STD > Q4 eury

3. Results and Discussion
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Fig. 2. Relationship between number of species/total individual abundance and three habitat factors (a)
current velocity, (b) water depth and (c) mean diameter of substrate of each quadrat.
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Fig. 3. Canonical correspondence analysis (CCA) ordination diagram with benthic macroinvertebrates and habitat
factors (current velocity, water depth, composition of substrate) in the Gapyeong stream.
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Table 2. Types of preference and adaptation of benthic
for habitat factors in the

macroinvertebrates

Gapyeong stream

Taxa Rheophility P"?&ﬁgmy Lithophility
Dugesia m-euryphilous  Stenophilous Stenophilic
Acentrella Stenophilous Stenophobic m-euryphobic
Baetis m-stenophilous  m-euryphobic m-euryphobic
Ecdyonurus m-stenophobious  Euryphobic Euryphilic
Epeorus m-euryphilic m-stenophobic ~ m-stenophobic
Choroterpes Stenophobic m-stenophilous ~ Euryphilous
Potamanthidae ~ Stenophobious  Euryphilic m-stenophobious
Ephemera Stenophobic Euryphilous m-euryphobic
Cincticostella  m-euryphobic Stenophilic Stenophilous
Serratella Stenophilous m-stenophobious m-stenophobious
Uracanthella Euryphilic Stenophilous Stenophilous
Caenis Euryphobic m-stenophilic Euryphilic
Rhyacophila m-euryphilous  m-stenophilous  m-stenophobious
Stenopsyche m-stenophobious m-euryphobic Stenophobious
Cheumatopsyche Euryphilic m-stenophilous  m-stenophilic
Hydropsyche Euryphilic Stenophilous Euryphilic
Plectrocnemia ~ m-stenophobic ~ Euryphilic Stenophobious
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Appendix 1. Values of Weibull distribution function parameters, central tendency and standard deviation of current velocity
according to major benthic macroinvertebrate taxa in the Gapyeong stream

Parameters in Weibull function . Standard
Taxa Shape Scale Threshold e Izledlan o ode deviation
) ) (c, ms) (¢, m) (@, ms) (@, mis) (m/s)
Dugesia 9.88 272 2.01 0.62 0.63 0.68 0.27
Acentrella 15.17 241 1.74 0.60 0.62 0.67 0.18
Baetis 12.86 2.34 1.58 0.67 0.69 0.74 0.20
Ecdyonurus 10.62 2.71 2.17 0.47 0.48 0.51 0.23
Epeorus 11.61 3.38 2.38 0.87 0.90 0.97 0.31
Choroterpes 2.67 0.57 0.05 0.46 0.45 0.43 0.20
Potamanthidae 11.02 222 1.74 0.42 043 0.46 0.19
Ephemera 3.12 0.48 0.19 0.26 0.25 0.23 0.14
Cincticostella 1.56 0.44 -0.03 0.42 0.38 0.26 0.26
Serratella 17.12 1.73 1.04 0.64 0.65 0.68 0.12
Uracanthella 3.55 1.69 0.44 1.10 1.09 1.10 0.47
Caenis 1.37 0.47 0.01 0.42 0.35 0.17 0.32
Rhyacophila 10.53 3.15 2.31 0.73 0.75 0.81 0.30
Stenopsyche 3.71 0.99 0.43 0.49 0.48 0.48 0.24
Cheumatopsyche 5.38 1.84 0.80 091 0.93 0.97 0.35
Hydropsyche 10.03 3.01 1.93 0.95 0.98 1.05 0.32
Plectrocnemia 9.78 227 1.79 0.42 0.42 0.45 0.21

Appendix 2. Values of Weibull distribution function parameters, central tendency and standard deviation of water depth
according to major benthic macroinvertebrate taxa in the Gapyeong stream.

Parameters in Weibull function e median mode Starl1d:flrd
Taxa Shape Scale Threshold (1, m) (5;, m) (aAc, m) deviation

(k) o) (c, m) (m)
Dugesia 1.97 0.23 - 0.21 0.19 0.16 0.11
Acentrella 1.42 0.17 - 0.15 0.13 0.07 0.11
Baetis 1.14 0.21 - 0.20 0.15 0.03 0.18
Ecdyonurus 1.10 0.34 - 0.33 0.24 0.04 0.30
Epeorus 1.49 0.20 - 0.18 0.15 0.09 0.12
Choroterpes 1.77 0.25 - 0.23 0.21 0.16 0.13
Potamanthidae 1.65 0.82 - 0.73 0.66 0.47 0.46
Ephemera 1.44 0.60 - 0.54 0.46 0.26 0.38
Cincticostella 3.80 0.24 - 0.22 0.22 0.22 0.06
Serratella 1.62 0.21 - 0.19 0.17 0.11 0.12
Uracanthella 1.95 0.23 - 0.20 0.19 0.16 0.11
Caenis 2.16 0.30 - 0.26 0.25 0.22 0.13
Rhyacophila 2.03 0.25 - 0.22 0.21 0.18 0.11
Stenopsyche 1.19 0.27 - 0.26 0.20 0.06 0.22
Cheumatopsyche 1.78 0.23 - 0.20 0.18 0.14 0.12
Hydropsyche 245 0.20 - 0.18 0.18 0.16 0.08
Plectrocnemia 1.75 0.50 - 0.44 0.40 0.31 0.26
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Appendix 3. Values of Weibull distribution function parameters, central tendency and standard deviation of substrate according
to major benthic macroinvertebrate taxa in the Gapyeong stream[D, : mean diameter (mm), ¢ =— Logf’”).

Parameters in Weibull function i Standard
Taxa Shape Scale Threshold e m~ed1ar1 rPOde deviation

* o . P) (1, ) (x, D) (x, P) (@)
Dugesia 6.76 8.76 14.99 -6.81 -6.69 -6.43 2.02
Acentrella 5.61 11.51 16.09 -5.45 =531 -4.98 4.81
Baetis 5.85 11.18 16.23 -5.87 -5.73 -5.40 422
Ecdyonurus 1.05 2.47 8.52 -6.10 -6.78 -8.37 5.26
Epeorus 6.06 10.27 15.51 -5.98 -5.84 -5.54 335
Choroterpes 4.18 11.80 17.45 -6.73 -6.64 -6.40 8.35
Potamanthidae 3.44 6.25 11.53 -5.91 -5.91 -5.87 3.26
Ephemera 3.55 7.25 11.78 -5.25 -5.24 -5.18 4.15
Cincticostella 2.69 3.13 8.99 -6.20 -6.25 -6.35 1.25
Serratella 7.04 11.43 16.81 -6.11 -5.96 -5.62 3.20
Uracanthella 5.04 6.58 12.33 -6.29 -6.21 -6.03 1.89
Caenis 1.28 3.64 8.41 -5.04 -5.67 -7.29 7.01
Rhyacophila 4.94 7.82 13.37 -6.19 -6.11 -5.90 2.76
Stenopsyche 5.82 6.87 12.52 -6.16 -6.07 -5.87 1.60
Cheumatopsyche 645 9.21 15.59 -7.01 -6.89 -6.62 2.42
Hydropsyche 4.99 11.81 18.17 -7.32 -7.19 -6.87 6.19
Plectrocnemia 6.01 7.70 13.13 -5.99 -5.89 -5.66 1.91
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