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ABSTRACT: The aquatic ecosystem of rivers, where various biological groups inhabit, is influenced by suspended sediment.
However, there is a lack of quantitative and objective methods and criteria for evaluating this impact. The purpose of this
study is to analyze through experiments the effects of suspended sediment on Glyptotendipes tokunagai, a benthic
invertebrate in rivers. Experiments were conducted to investigate the survival count of individuals exposed to varying sus-
pended sediment concentrations (turbidity) and exposure durations. Various regression analysis methods were performed on
the experimental results to propose a model for evaluating the impact of suspended sediment on Glyptotendipes tokunagai.
The coefficient of determination (R-squared) of the proposed model was 0.903, indicating a high degree of fit. The findings of
this study could serve as foundational data for assessing the influence of suspended sediment on various organisms
inhabiting rivers.
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Air direction

Fig. 1. Example of refloating device for sediment (Yoon and Park 2011).

Table 1. Breeding condition for experiment

Classification

Contents

Breeding species

- Glyptotendipes tokunagai (Diptera: chironomidae)
- 10 individuals per tank

Breeding cage

- Clear glass (W250xL250xH250 mm)

- DO: 6.5+0.3 mg/L
PH: 7.5+0.3

Environmental conditions

- Temperature: 28+0.5°C

- Electrical conductivity 158+0.2 uS/cm
- Photoperiod: 16:8 h (L:D)

Other conditions

- Suspended sediment: Bentonite (insoluble mineral components)
- Larval habitat substrate: sterile fine sand (<0.5 mm)

- Food: Tetramin (<0.2 mm) (TetraWerke, Melle, Germany)

- Flow generator: two for 3W

22 A &

22.1 55 A

222 P o 2~30] AL UofjA]
B35} B3} A8, TetraMing AR o] o] 5
05} ATO|EE o] §ofe] o2 W) Folstal
o}, 227 ARS-L u At Al7tel Ml
I, AR 128710l = A|SHA] et Ao A
| 227t 7552 337100 sidste MAlE=
oz siglom, AE fxnict s gt o Hol =
E o3}k §-59] Hol=TetraMin (<0.2 mm) (Tetra-
Werke, Melle, Germany)-& 24| Z-obA A3k, 1
A} 5745 vjopl 0 2 4485191, Table 1 A1

AN 22RO 0 A1S 22 R,

ABUTE QYT LA (e

= =
E)oll 7] 3L e AE7IIPE BE A E

2sto] 7| S ahgick. o] A EHEL O(T2T,
100, 500, 1,000, 5,000 NTU2] t}Al 7}R| 2 L2
1, 217} e efto] 374] el 4 Uik
22T AT A 2ol A W R A
A 107414 o] TSI, FAA) 1eF 24571
7he: Aol 109 Bhe. Fig. 24 H-aAH 5(eh)
M A 2 Y AHolT BES AN TU-
2016(Z4 % $: 0.00~50.00 NTU, 50~1,000 NTU)E
ARE310 1, 5,000 NTU 292 1,000NTU EHE o
sfshs MmOl = Sepe] Suf WlELfol= Buke

o S wglch

N

3 A

]

2t

Table 2% £ZP2}18 527} o2 R4 A0] 109
7k 1 ZA7|uA TS RS e 49 A
3, 1 A|4717k0] Lol A4 AE AT} Eol =
= 7apo] ElshA] Rtk Ea, St ol lsE



38

Fig. 2. Experiment tanks.

Table 2. Experimental results according to turbidity and duration

(c) 100 NTU tank
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(e) 1,000 NTU tank

(f) 5,000 NTU tank

Experimental case according to turbidity

D(Lcl;:;isc;n 100 NTU 500 NTU 1000 NTU 5000 NTU

1 2 3 1 2 3 1 2 3 1 2 3
1 0 | 10 | 10 | 9 8 7 6 5 8 3 6 4
2 10 9 | 10 | s 5 3 3 2 6 2 3 1
3 10 9 | 10 | 5 3 2 2 1 4 2 2 1
4 10 9 | 10 | 5 2 2 2 1 3 2 2 1
5 9 9 | 10 | 3 2 1 2 - 3 - 2 1
6 7 9 8 | 3 1 1 - - 3 - 2 1
7 7| 9| 7] - 1 - - - 1 - 2 -
8 7 9 7 - - - - - 1 - - -
9 7 9 7 - - - - - 1 - - -
10 7 8 7 - - - - - 1 - - '
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RELATIONAL TRENDS OF FRESHWATER FISH ACTIVITY TO TURBIDITY VALUES AND TIME

-

REDUCED GROWTH
RATES DETECTED

DELAYED HATCHING RATES

LONG-TERM REDUCTION
[N FEEDING SUCCESS

TURBIDITY (NTUs)

g
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s >

Fig. 3. Effects of suspended sediment on freshwater fishes
with respect to concentration and duration (Capper,
2006).
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Table 3. Construction of a multiple regression model
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Table 4. Results of multiple regression analysis

Classification Statistics value
(I\:/(I)uel]tcirﬁ!% ﬁ?rrelation 0.882
Coefficient of determination 0.779
Significance F 7.6E-13

263.8715
Decision variable | b -22.7296
c -18.6278
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Fig. 4. Observed data and data calculated by multiple
regression model.
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Fig. 5. Regression curves according to independent
variable composition.
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Table 5. Regression analysis results according to independent variable composition

41

Classification Regression Eq. 1 Regression Eq. 2 Remark
Independent variable (X) InCinD InCX InD CD: gﬂgﬁg{] ((r:gg;
Dependent variable (Y) SR SR: survival rate (%)
Equation Y=ar’+bx+c

a 3.4885411 0.1594286
Dedision b -97.505802 13770328

c 681.92990 297.43324
Determination coefficient 0.851 0.878

Table 6. An impact assessment model according to independent variable values

Domain of Independent variables

Models

InCxInD < 18.15

SR(%) =100%

18.15 < InCXInD < 43.2

SR(%) = 0.1592° — 13.77x + 297.43

InCx1InD > 43.2

SR(%) =0%
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Fig. 6. Observed data and data calculated by the model
proposed in the study.
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