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Analysis of Fish Compositions and Ecological Indicator Characteristic in Masan Reservoir.
Han, Jung-Ho, Eui-Haeng Lee' and Kwang-Guk An* (College of Biological Sciences and Bio-
technology, Chungnam National University, Daejeon 305-764, Korea; Rural Research Institute,
Korea Rural Community & Corporation, Ansan 462-908, Korea)

In this study, we analyzed fish compositions and ecological characteristics such as
trophic guilds and tolerance guilds in association with water quality characteristics
in Masan Reservoir during November 2008. Total number of species were 12 species
(6 families) and the dominant species were Zacco platypus, Hemiculter eigenmanni,
and Pseudorasbora parva. We found three Korean endemic species and one exotic
species, Carassius cuvieri. According to the analysis of ecological indicator character-
istics, relative proportion of tolerant and omnivore species was 98% of the total indi-
cating that probably, the fauna was influenced by physical habitat disturbance and
physicochemical degradations. Fish distribution analysis along with littoral zone
showed that the most fishes (~95%) were observed in the littoral zone where emerged
macrophytes were well developed. Also, substrate analysis indicated that the most
species were found near silt area (11 species, 91.7%), so that the significant differences
were found between the substrate types. Analysis of water quality indicated that
concentrations of total phosphorus (TP) and chlorophyll-a (Chl-a) as a lake trophic
indicator were judged as eutrophic states, respectively and COD as an indicator of
organic matter pollution averaged 10.9 mg L.". Based on the water quality, this system
were influenced by the nutrient enrichments and organic matter. The degradations
of water quality in Masan Reservoir resulted in trophic compositions of fish (increase
of omnivore species) and the dominance of tolerant fish. This Monitoring data may
contribute changes of fish fauna and compositions in relation to habitat modifications
and chemical water quality degradations in the future.
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Fig. 1. The map of Masan Reservoir watershed showing
sampling sites.
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7} (Adrianichthyidae), “EA}2] 2} (Odontobutidae), 5]
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2] (Hemiculter eigenmanni)7} 75270 A (28%), &)
(Pseudorasbora parva)?} 617784 (23%)2 o} 3=
Aoz eyt =8 o|F §E % (Constancy)dl| o}
29, 4 9 AAR)e] A-A|Fel| gt wAle] sk
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aséius auratus) W ®Bo) (Carassius cuvieri)7} AA A
A (100%)0 A 283 Aoz yepgton, oJo] (Cyprinus
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(Table 1).
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Table 1. Fish fauna and the various guilds of tolerance and trophic in Masan Reservoir.

Species Tol. G Tro.G FN ﬂ Total RA(%) Constancy
Ml M2 M3 M4 M5 M6 (%)
Cyprinidae
Cyprinus carpio TS 0 1 1 1 1 4 8 0.30 83.3
Carassius auratus TS (0] 4 5 11 1 21 39 81 3.01 100.0
Carassius cuvieri t TS 0] 38 4 6 1 1 4 54 2.01 100.0
Rhodeus uyekii* IS (0] 1 1 0.04 16.7
Pseudorasbora parva TS (0] 5 104 50 13 445 617 22.96 83.3
Zacco platypus TS 0 36 30 21 1,010 1,097 40.83 66.7
Hemiculter eigenmanni* TS 0] 109 75 55 10 327 176 752 27.99 100.0
Bagridae
Pseudobagrus fulvidraco TS I 1 1 12 14 0.52 50.0
Osmeridae
Hypomesus nipponensis IS I 1 24 25 0.93 33.3
Adrianichthyidae
Oryzias sinensis TS (0] 19 19 0.71 16.7
Odontobutidae
Odontobutis interrupta* IS C 1 1 1 3 0.11 50.0
Gobiidae
Rhinogobius brunneus IS 1 4 8 3 1 16 0.60 66.7
TNS 10 8 10 6 9 3 12
TNI 218 228 150 27 1,845 219 2,687

Tol. G=Tolerance guild, Tro. G=Trophic guild, CN=Casting net, FN=Fyke net, GN=Gill net, RA=Relative abundance, TS=Tolerant species,
IS=Intermediate species, OvOmnivores, I=Insectivores, C=Carnivores, TNS=Total number of species, TNI=Total number of individuals,

*=Korean endemic species, T =Exotic species

A8 AAHA &2 Aoz ey FFaHF (9%,
A3 9} 2002)2 A=%Abg) (Odontobutis interrupta),
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A P FH-=: 2%) 233819 (Table 1). 3742

A

e

ZrobA o]F oz X|A¥ vl A (Micropterus salmoides)
B-27] (Lepomis macrochirus)2 A ZH A ¢gkor}
2l 2807 Bojole] matel ¥ AFe] Do}

o] FAFA AL op|F Aoz AlREHAH.

A=)
)
=
°©

2zEy

tpAbA A] 47) A (M1~M4)9] 3PAEA ol 2]3t of
Z83x BAMd| ul=d (Table 2), W (11=, 91.7%)°|A 7}
A wge Zo) YA o, = (8F, 66.7%)9 v} (6
%, 50%) she) M2 Jelgon, /Al EHANE
W (447 A, TL.7%NA A e AL AAE
Z & Y F%A18] (Oryzias sinensis), EA}7W (Pseu-
dobagrus fulvidraco), ZtA|5-ol WelAqt AF= 9o
o, 2ajstalol et 1704 A E 8 o] (Hypomesus nip-
ponensis)E A| &gk AA o]F2] 50% o]ife] Wol|A]
AR Aoz veht Wa o Rl Pl 3 F
FTHR=9} AAS ARE 34 # 53448 (F =
1.648)0] 7} H2 Aoz vehgth o] ulAbx|$XA]
A B FAAIA L] T0% olite] W= o] Foizl

o1&



216 EHs - o9y -

A=

Table 2. Characteristics of species distribution characteristics depending on substrate composition which fish were sam-

pled by casting net in Masan Reservoir.

Substrate composition

Zonal characteristics

Species
Silt Sand Rock ELZ ULZ NLZ
Cyprinus carpio 3(75.0%) - 1(25.0%) 3(75.0%) 1(25.0%) -
Carassius auratus 18(75.0%) 5(20.8%) 1(4.2%) 23(95.8%) 1(4.2%) -
Carassius cuvieri 44 (89.8%) 3(6.1%) 2(4.1%) 47(95.9%) 2(4.1%) -
Rhodeus uyekii 1(100%) — — 1(100%) - -
Pseudorasbora parva 97 (56.4%) 62 (36.0%) 13(7.6%) 159(92.4%) 13(7.6%) -
Zacco platypus 76(86.4%) 12(13.6%) - 87(98.9%) - 1(1.1%)
Hemiculter eigenmanni 178(71.8%) 59(23.8%) 11(4.4%) 237 (95.6%) 11(4.4%) -
Pseudobagrus fulvidraco _-2(100%) - - 2 (100%) - -
Hypomesus nipponensis - 1(100%) - 1(100%) - -
Oryzias sinensis 19(100%) - - 19(100%) - -
Odontobutis interrupta 1(50.0%) 1(50.0%) - 2(100%) - -
Rhinogobius brunneus 8(61.5%) 4(30.8%) 1(7.7%) 12(92.3%) 1(7.7%) -
H 1.648 1.295 1.260 1.604 1.260 0.000
TNS 11(91.7%) 8(66.7%) 6(50.0%) 12 (100%) 6(50.0%) 1(8.3%)
TNI 447 (71.7%) 147 (23.6%) 29 (4.7%) 593 (95.2%) 29 (4.7%) 1(0.2%)

ELZ=Emerged plant in littoral zone, NLZ=Non-Emerged plant in littoral zone, ULZ=Unnatural littoral zone, H'=Shannon-Weaver diver-
sity index, TNS=Total number of species, TNI=Total number of individuals
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g Fog o))z maldl: 5% n|ute] A7} A
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= (1.604)8 Ry, ol AEEg T a]aly z2A
AL AT 5 dE ASLAEN U] 97 Ao
2 AsFda i, AdR oz oF Maas) Hlekg
AT s M)l Bl HFF (o], Fo, BB
ool A miAbR SRS 4 F (K], FBel)e] HAF
or, Foz o]Felxl FlME wmajul 17)) 5k
AR A A 3 R 3NEAAE AR, M1~
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Fig. 2. Comparison of tolerance and trophic guilds in the
Masan Reservoir.
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hyper-eutrophic condition.
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Table 3. Spatial variation of water quality in Masan Reservoir.

Sit YSI 6600 Ascorbic acid method  Absorbance analysis
ites
Temp.(°C)  EC{us cm'r‘) Sal. (ppt) pH  Turb. (NTU) TP(ugL™H Chl-a (ug LD

M1 6.8 257 0.12 9.0 8.5 31.1 58

M2 6.6 279 0.13 8.5 9.0 48.8 43.9

M3 7.9 259 0.12 8.4 9.1 59.8 52.2

M4 75 227 0.11 9.0 7.2 26.2 64.7

M5 6.9 258 0.12 8.0 10.8 215 61.0

M6 72 257 0.12 7.9 9.6 48.9 68.6

Temp.=Temperature, EC=Electric conductivity, Sal.=Salinity, Turb.=Turbidity, TP=Total phosphorus, Chl-a= Chlorophyll-a

guild) £Ao| wlzd, £ 09 R Aeazte) o3 4
A AlebRlE= 217HE (Sensitive species)-& 3] Z&3}A]
o2 b, S gl AR ] AAA S e FEla F
2 2 2wyl Z7lsle WA (Tolerant species)
98.3%% Td A Aoz Jehdt o A v}
A 422] 8] Fejefslel £ o AH=msl v A3
A P& Aoz AAEITHEIg. 2a). A4 EA 4
= (Trophic guild) 24} 251, 442 (Omnivores)2]
A FR = 97.8%¢] ¥bE, &4]%F (Insectivores) % £
A& (Carnivores)= 2+ 2.1%, 0.1%2 Jeh} 2421329
A EAE B o] AFATA(F 5, 20060 = Lyt
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HEE M1 M2eA 7 veRdel (Fig. 2b). o) 22
A7 7k Aol v AR F-UEHE SR o] - 3
37 BAo AAAEe vlEe] d& Fwe 24
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£ BN 9t {718 L9 =0t VMRS A
TRt ZURe WAET FEe] vligol 47 95%
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oAl g=2l9) 8 Fobe] A % £AAs 4
o maw, Jd9F FeEkS 1308 mmEA], o] £ 656%
A 7~9%9 (FF 1,049 mm)ell AFsh= oz el
o} (Fig. 3a). o8&t 8}47] RAE74ee 54 W 52 o
ofokate] BAlel & v|AE Aoz ALRFHYH (An,
2000; An and Jones, 2000; g} 5, 2001). sFofAte] x|z
g2 o] &HE A4Y9F F9 shial AP =
S F 127.6 ug L'2 Forsberg and Ryding (1980)8] 7}&
o] 2)As}ed FedofF Abell (Hyper-eutrophic condition, He)
2 vepgen, 53] 4] 27 35 A FH $AEA
2 2449 §el g5 Z HolE Rojn FA F
7hebe Aoz veldtl(Fig. 3b). =8, 1A 7t
HA#E2 Chled] =& HF 60.8ug L'z FdFi
g (He)z vehdor, sd7] 74 Al ddd7e] 34
g 54l &% dFE WA deivie Aoz vehy
o}H(Fig. 30). 7718 2.9 A; BODE 837 Alaol
gAY o, HF 52mg L2 AR 7|El A3}
IVEF (2 o s vepten, 27] 7¢e] 93 o
AAQl IR EHRE By ot AFAS F, 547 A
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