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| Abstract |

/

The purpose of this study was to establish biomonitoring method for the assessment of the health of fish species
in agricultural reservoirs polluted from various environmental contaminants. The ichthyofauna and fish
community were investigated in the AsanHo and NamyangHo from September to November 2007. We
measured abundance, size distribution, biomass, the number of fish with external and internal lesions,
organosomatic index of the fishes collected in the AsanHo and NamyangHo. Dominant species were Lepomis
macrochirus, Carassius auratus and the highest biomass were found in Cyprinus carpio, Carassius auratus
in the AsanHo and NamyangHo, respectively. The composition of age in the population of Carassius auratus
in the AsanHo and NamyangHo was stabled by size distribution analysis. The sex ratio of Carassius auratus
were 1: 0.36, 1:0.52 as female: male ratio in AsanHo and NamyangHo, respectively. The GSI of were 4.30,
1.69 of female and 1.45, 1.70 of male in AsanHo and NamyangHo, respectively. Most carp were 10-70 cm
long in the AsanHo and 20-50 cm in the NamyangHo. The sex ratio of Cyprinus carpio were 1:0.42, 1:0.59
as female: male ratio in AsanHo and NamyangHo, respectively. The GSI of were 0.16, 3.46 of female and
0.93, 2.37 of male in AsanHo and NamyangHo, respectively. Of the 227 fish examined, 1.8% had some type
of external lesion in AsanHo and 10% in NamyangHo. Overall, HAI scores ranged from 10-60 and HAI scores
of AsanHo relatively lower than that of NamyangHo.
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Table 1. Classification of external lesions
Organ Condition Field observation Classification
Eye Normal No visible abnormalities 0
Exopthalmic Protruding or “pop-eye” 1
Hemorrhagic Reddened within or around the eye 1
Opaque Cloudiness of the eye; cataracts 1
Emboli Gas bubbles visible within the eye 1
Missing Eye appears to be gone; may be healed over 1
Body surface Normal No visible abnormalities, possibly missing scale, pinpoint reddened area 0
Tumor Raised and/or discolored areas on the body surface 1
Lesions Large reddend areas, ulcerations or erosions 1
Parasites Visible parasites 1
Opercle Normal No visible abnormalities 0
Slightly shortening  Opercle is slightly shortened; a small area of the gill may be visible 1
Severe Shortening  Shortening is severe; a large area of the gill may be exposed 1
Others Deformity or visible parasite attached 1
Fin Normal No visible abnormalities 0
Mild erosion Some erosion but no evidence of bleeding or secondary infection 0
Severe erosion Active erosion with hemorrhage, evidence of secondary infection, or both 1
Frayed Margins of fins are ragged or torn 0
Hemorrhagic Reddened, bloody areas within fin 0
Emboli Gas bubbles visible within fin 1
Other Deformities, parasites 1

Fig. 1. Field observation procedure (A; Field observation table, B; Total length measurement, C; Necropsy of internal organs, D;
Weight measurement of internal organs).
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Table 2. Necropsy observations and their substituted health assessment index (HAI) values

Organ Field observation Value
Body surface Normal, no aberrations 0
Lesions; tumors; parasites; other 30
Fin Normal 0
Mild erosion; frayed, hemorrhagic, emboli 10
Other 10
Severe active erosion 30
Eye No aberrations; eye clear 0
Opaque, exopthalmic, hemorrhagic, missing 30
Other; deviation not fitting any above 30
Opercle Normal 0
Slight shortening 10
Severe shortening 30
Gill Normal; no apparent aberrations 0
Frayed; tips eroded, ragged 30
Clubbed; tips swollen 30
Marginate; distal portion light-colored 30
Pale; whole filament very light-colored 30
Other 30
Spleen Normal; black, very dark red, or red 0
Nodular; containing fistulas or nodules 30
Enlarged 30
Other; aberration not fitting any above 30
Kidney Normal; firm, dark, flat 0
Swoollen; enlarged or distended 30
Mottled; gray discoloration 30
Granular in appearance and texture 30
Urolithiasis or nephrocalcinosis 30
Other; aberration not fitting any above 30
Liver Normal; uniform red or light red color 0
Fatty liver; “coffee with cream” color 30
Nodules or cysts in liver 30
Focal discoloration 30
General discoloration 30
Other; deviation not fitting any above 30
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Fig. 2. The relative abundance of collected fishes in AsanHo Fig. 3. Biomass of fish population collected from AsanHo in
in 2007. 2007.
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Fig. 4. The relative abundance of collected fishes in NamyangHo Fig. 5. Biomass of fish population collected from NamyangHo.
in 2007.
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Table 3. Weight, total length and condition factor (CF) of crusian carp collected from AsanHo and NamyangHo

. Weight (g) Total length (cm) CF
Site Number
Mean Range Mean Range Mean Range
AsanHo 64 209 6-1060 18.5 6.8-40 7.2+£7.95 0.9-27.2
NamyangHo 216 132 21-817 20.4 12-37 6.1+2.7 0.9-24.8
AsanHo-2007 NamyangHo-2007
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Fig. 6. Population size distribution of crusian carp collected from AsanHo and NamyangHo.

Table 4. Weight, total length and condition factor (CF) of carp collected from AsanHo and NamyangHo

. Weight (g) Total length (cm) CF
Site Number
Mean Range Mean Range Mean Range
AsanHo 51 688 14-3034 32.8 10-67 14.6+13.4 1.4-453
NamyangHo 13 555 99-1700 333 20-49 14.7+8.8 5.0-34.7
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Fig. 7. Population size distribution of crusian carp collected from AsanHo and NamyangHo.

Organosomatic Indices
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Fig. 8. Splenosomatic index and gonadosomatic index of crusian carp sampled AsanHo and NamyangHo.
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External Abnormality and Health Assess Index(HAI)
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Table 5. Proportion of fish with external lesion collected from AsanHo and NamyangHo in 2007

Species AsanHo NamyangHo
n Total no. w/ lesions Proportion n Total no. w/ lesions Proportion

Crusian Carp 64 1 0.016 216 26 0.012
Carp 51 2 0.039 13 0.076
Blue gill 90 0 0.000 3 0.000
Large mouth Bass 22 1 0.045 15 0.000
Korean Bulthead - - - 23 0.000
Overall 227 4 0.018 270 27 0.100
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Table 6. Distribution of fish among Health Assessemnt Index Score collected from AsanHo and NamyangHo in 2007

AsanHo NamyangHo
Species HAI score HAI score
§ 0 10-30 40-60 " 0 10-30 40-60
Crusian Carp 64 64 0 0 216 199 16 1
Carp 51 50 1 0 13 13 0 0
Blue gill 90 90 0 0 3 3 0 0
Large mouth Bass 22 21 1 0 15 15 0
Korean Bullhead - - - - 23 23 0
Overall Proportion 227 225 2 0 270 253 16 1
0.991 0.009 0.000 0.937 0.059 0.004
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