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Comparison of Larval Fish Survival of Pale chub (Zacco platypus) Exposed to Different
Levels Turbidity. Moon, Woon-Ki, Dae-Yul Bae, Myoung-Sook Jung®, Sangdon Lee? and Jai-
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To quantitatively assess the effects of turbidity on egg development and larval fish
survival, a laboratory fish rearing experiment was applied to different life stages
(newly hatched larval stage, juvenile stage and pre-adult stage) of the Zacco platypus,
one of the most universal and tolerant species in Korea. According to the stress index
of turbidity in water with exposure time, three different treatments, including a ref-
erence condition (1~7 NTU) as well as intermediate (20~ 150 NTU) and high turbidity
conditions (400~ 1,000 NTU) were applied, and egg hatching and larval fish mortality
rates were observed. The mortality rates of newly hatched larval fish were signifi-
cantly different among treatments (ANOVA, F,;=17.79, p<0.05). Average rates of
survival to hatching were 20.9% (£0.1%) for reference condition, 11% (% 6.9%) for
intermediate level and 3.2% (= 3.7%) for high level conditions, respectively. A sudden
change of mortality at the high level was observed within 5 days of the experiment.
About 84% of juvenile fish survived until 20 experimental periods under conditions
of reference turbidity, while survival under conditions of intermediate turbidity was
over 80% of larval fish until day 13 of the experiment, but dropped to less than 10%
after day 14 and 15 of two experiments. Fish mortality appeared from day 6 of the
high turbidity experiment, and 50% mortality was achieved at day 9 to 10 of experi-
ment. Full mortality occurred at day 14 of the experiment (RM-ANOVA, F,23=17.89,
p<0.005). In the pre-adult stage experiment, no mortality was observed during the
experiment at reference level treatment (20 days), while only slight mortality rates
were observed for both intermediate and high levels until day 5 of the experiment,
however, no further fish died in either experiment. It was significantly different com-
pared to reference condition (RM-ANOVA, F,,,=8.28, p<0.01), but no difference was
observed between intermediate and high level conditions. Consequently, this tolerant
species has been determined to be well adapted to high levels of turbidity in its adult
stage, but more vulnerable throughout earlier life stages.
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Fig. 1. Schematic diagram of water circulation system. 739 AlZp3l oJ3Fe F= Aoz Az It} (EIFAC,
Turbid water was mixed in the bottom and was 1964; Wilber, 1969, 1083; Alabaster, 1972; NAS and NAE,

supplied continuously to upper levels in which fish ]
were reared. The upper two tanks were separated 1973; Newport and Moyer, 1974; Hill, 1974, Alabaster

by a plastic septum. and Lloyd, 1980; DFO, 1983; Mills et al., 1985) (Table 1).

Table 1. General ranges of stress index based on concentration of suspended solids (mg - L™%) or turbidity (NTU) with

time.
Index

Day
SI1 SI2 SI13 Sl 4 SI5 SI6 S17 S8 SI19 S110
3 1 2 7 18 49 134 366 944 2701 7342
5 1 1 4 11 30 81 219 596 1621 4405
7 1 3 8 21 58 157 426 1158 3147
10 1 2 5 15 40 110 298 810 2203
20 1 3 7 20 55 149 405 1101
30 1 2 5 13 37 99 270 734
40 1 1 4 10 27 75 203 551
50 1 3 8 22 60 162 441
70 1 2 6 16 43 116 315
100 1 1 4 11 30 81 220

Table 2. Experimental condition based on stress index considering ecological impact on fish.

Ranges of turbidity

Treatments based on Exposure duration

Turbidity condition stress index during the experiment Ecological impact (day)
(NTU)
Control SI1~5 1~7 Little 20
Intermediate SI6~8 20~150 Intermediate 20

High >S9 400~ 1,000 Serious 20
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Table 3. The range of water quality determined during the experimental period.

Parameters
Developmental stage Water temp. DO DO saturation H Specific conductivity
(0) (mg- LY %) P (us - cm ™)
Newly hatched larvae 22~25 7.0~75 80~90 7.8~8.3 180~200
Yolksac larvae to 24~30 7.0~8.2 85~ 105 7.5~85 180~ 270
Post-larval stage
Post-larval stage to 20~25 7.0~8.2 80~ 95 7.2~8.3 200~ 250
Pre-adult stage
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Fig. 2. Hatching rate of Z. platypus after artificial insem-
ination.
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4. BAAE

7 gpzAde] e ol AEEY WlaE $I814 Re-
peated measure-ANOVA, One-way ANOVAE A A]3}4]
a2, 95% fro| ol A A EE shslvt(Zar, 1984).

Fig. 3. Comparison of survival rate of newly hatched lar-
val stage under three different conditions of tur-
bidity.
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Fig. 4. Comparison of survival rate at juvenile stage under
three different conditions of water turbidity.
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3. A7k} WA AEE A3

=

549 el 983§ ol % 9
Aoz 4 ol wE AREES WlmT A3} s
A W} AEES 39170 o] L RM-ANOVA,
F,35=17.89, p<0.005). A &t=of] 2047t x=Z3F Alg o
Al 84%2] AE=gS Bl vby F71eEl 18X = Day
134 71A] 80% o)A} A= s}l o} Day 14~15d¢) 10%
o5tz FA3] Welzltt. 1ol A= Day 65F Ay
MA7F Eolubr] A1=Febodar, Day 149 o] & =& 7hA)
7F Abdsiaeh AgdAste] wkerh b7k = of
9~10%9 Axr} AR} (Fig. 4). 2| =te] A4 =] 2}n]
£ gl WA ks Aoz yElyith

o
o
av
-
2,
ﬁ
2
2
il
=

[e3

-|>

4. 47 A B AEE Y

Aol o FRE] A9 B4 237 Ashe W

a4 Siud AT A TFAAE 100% AE
stelw, W 23 9 ;e gelAE 27190 Day's
A AARem ARPRAZL WAE gl e, Sage
A8 ) AR S A i 9, 4
WARE el Age AN BazIe 4914
#}o]2 BRI (RM-ANOVA, F,,,=8.28, p<0.01), =
25k Tk BeA Sehule) AEEE Ael7h glsleh

CoiHY - HYS - OlME - AT

10090000 0000000000000000

L L)
v
80 1 L8
g Ovvvy
g 60y o Y¥VVVFVVVVVY
£ 000000000000000
g
S 40/
1
=}
2]
20 1
—&— Control
O Intermediate
-¥- High
0 T T T T
0 5 10 15 20 25

Experimental duration (day)

Fig. 5. Comparison of survival rate at pre-adult stage un-
der three different conditions of water turbidity.
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