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Analysis of Fish Fauna by Sampling Gear as a Preliminary Survey for Ecosystem Health
Assessments in Jinyang Reservoir. Han, Jeong-Ho and Kwang-Guk An* (Department of Bio-
science and Biotechnology, College of Biological Science and Biotechnology, Chungnam
National University, Daejeon 305-764, Korea)

The key objective of this study was to analyze sampling efficiency of various fish sam-
pling gears for a lentic ecosystem health assessment. This survey was conducted at
twelve sampling locations of Jinyang Reservoir in November, 2008 and June, 2009.
Sampling gears used in the field were fyke net (FN), gill net (GN), trammel net (TN),
casting net (CN), minnow trap (MT), and kick net (KN). Fishes sampled in Jinyang
Reservoir were 29 species, in which tolerant species, as a proportions of the total num-
bers, dominated the fish community compared to the sensitive species. Overall sam-
pling indicated that 28 species (8,567 individuals) were sampled by the CN and 15 spe-
cies (3,108 individuals) were sampled by the FN along with 14 species (577 individuals)
by the TN, 7 species (107 individuals) by the GN, 6 species (59 individuals) by MT, and
5 species (95 individuals) by KN, respectively. Statistical analysis (MANOVA), based
on CPUE of the fishing gears showed that fish species and numbers of the CN were
significantly (p <0.05) greater than those of any other sampling gears. In contrast, sam-
pling gear of MT and KN showed the least efficiency in our survey. This survey is a
preliminary results for the tests of sampling gear’s efficiency in lentic ecosystems,
thus further extensive studies are required for the verification.
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Fig. 1. Map showing each sampling site in the Jinyang
Reservoir.
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Table 1. Fish fauna and species composition of six type sampling gears in the Jinyang Reservoir.

CN MT

KN

FN GN ™

Species Total RA (%)
Ist 2nd 1st 2nd 1st 2nd 1st 2nd  1st 2nd  1st 2nd
Zacco platypus 1,527 7 8 13 1,278 512 3 2 3,350 4459
Lepomis macrochirus ' 359 122 2 35 9 60 6 11 75 60 739  9.84
Erythroculter erythropterus 20 18 121 229 17 45 9 82 541 1.2
Hemiculter eigenmanni* 178 63 40 135 62 1 5 53 712
Micropterus salmoides ' 54 336 44 9 13 456 6.07
Acheilognathus lanceolatus 4 72 3 251 7 4 341 454
Squalidus gracilis majimae* 4 156 13 111 38 322 429
Hamibarbus labeo 25 74 10 7 8 38 69 231  3.07
Acheilognathus rhombeus 5 158 163 2.17
Squalidus japonicus coreanus* 6 56 4 26 58 6 156  2.08
Plecoglossus altivelis 3 146 149 1.98
Rhinogobius brunneus 3 122 3 128  1.70
Acanthorhodeus macropterus 6 3 61 23 93 124
Hypomesus nipponensis 4 65 69 092
Pseudorasbora parva 6 51 4 2 2 65  0.87
Cobitis lutheri 42 42 0.56
Acheilognathus yamatsuatee* 14 1 14 29 039
Squalidus chankaensis tsuchigae* 25 3 28 037
Pungtungia herzi 1 8 11 1 21 028
Pseudogobio esocinus 13 3 3 1 20 0.27
Carassius cuvieri’ 1 1 2 1 9 14 019
Carassius auratus 5 1 6 008
Acheilognathus koreensis® 4 2 6 0.08
Cyprinus carpio 3 3 004
Pseudobagrus fulvidraco 1 1 2 003
Coreoperca herzi* 1 1 001
Rhodeus notatus 1 1 001
Silurus asotus 1 1 001
Tridentiger brevispinis 1 1 001
TNS 19 26 4 3 5 - 6 13 4 7 12 11 29
TNI 2,231 133 17 42 9 — 1547 1561 31 76 228 349 75513

CN=Casting net, FN=Fike net, GN=Gill net, TN=Trammel net, MT=Minnow trap, KN=Kick net, RA=Relative abundance, TNS=Total
number of species, TNI=Total number of individuals, *=Korean endemic species, T =Exotic species
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Table 2. Efficiency analysis of fish sampling gears using the multivariate analysis (MANOVA) in the Jinyang Reservoir.

Source Type 111 sum of squares DF Mean square F-ratio (F-value) p
Gear Species 94.299 5 18.860 248.145 0.0001
Individuals 371393.413 5 74278.683 7.404 0.002
Error Species 0.912 12 0.076
Individuals 120379.956 12 10031.663
*Correlation is significant at the 0.05 level
Table 3. Chi-square tests table of fish sampling gears in the Jinyang Reservoir.
Value df Asymp. sig. (2-sided)
Pearson chi-square 3009.630* 46 0.0001
Likelihood ratio statistic 2467.985 46 0.0001

234 cells (47.2%) have expected count less than 5. The minimum expected count is 0.07.

Table 4. Index of predictive association (Lambda) of sampling gears and species number.

Asymptotic standard

Significance probability

. b
Value error® Approximate-T approximate
— Gear 0.190 0.007 24.549 0.0001
ambda Species 0.064 0.005 13.137 0.0001

*The null hypothesis was not assumed.

It was used an asymptotic standard error that assumed the null hypothesis.
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Table 5. Crosstabulation analysis of sampled fish species composition through each sampling gear (CN, FN, TN) in the

Jinyang Reservoir.

Species CN FN ™™ TI
Zaccoplatypus 1,534 (45.8%) 1,790 (53.4%) 5(0.1%) 3,329
Lepomismacrochirus 481(65.1%) 69 (9.3%) 135(18.3%) 685
Hemicultereigenmanni 241 (45%) 197 (36.8%) 57 (10.7%) 495
Erythrocultererythropterus 38(7%) 350(64.7%) 91(16.8%) 479
Micropterussalmoides 390(85.5%) 44 (9.6%) 22(4.8%) - 456
Acheilognathuslanceolatus 76(22.3%) 251(73.6%) 113.2%) 338
Squalidusgracilismajimae 160(49.7%) 111(34.5%) 38(11.8%) 309
Hemibarbuslabeo 99 (42.9%) 10 (4.3%) 107 (46.3%) 216
Acheilognathusrhombeus 163 (100%) 163
Plecoglossusaltivelisaltivelis 3(2%) 146 (98%) 149
Squalidusjaponicuscoreanus 62 (39.7%) 58(87.2%) 6(3.8%) 126
Rhinogobiusbrunneus 125(97.7%) 125
Acanthorhedeus macropterus 9(9.7%) 84 (90.3%) 93
Hypomesusnipponensis 4(5.8%) 65 (94.2%) 69
Pseudorasboraparva 57(87.7%) 2(3.1%) 2(3.1%) 61
Cobitislutheri 42 (100%) 42
Acheilognathusyamatsutae 15(51.7%) 14(48.3%) 29
Squaliduschankaensistsuchigae 25 (89.3%) - 25
Pungtungiaherzi 9(42.9%) 11(52.4%) 1(4.8%) 21
Pseudogobioesocinus 16 (80%) 4(20%) 20
Acheilognathuskoreensis 4(66.7%) 2(33.3%) 6
Carassiusauratus 5(83.3%) 5
Carassiuscuvieri 2(14.3%) 2(14.3%) 4
Cyprinuscarpio 3(100%) 3
Pseudobagrusfulvidraco 1(50%) 1
Coreopercaherzi 1(100%) 1
Rhodeusnotatus 1(100%) 1
Tridentiger brevispinis Katsuyama 1(100%) 1

TNS 28 15 14 28
TNI 3,567 3,108 577 7,252

CN=casting net, FN=fyke net, TN=trammel net, TT=Total individuals, TNS=Total number of species, TNI=Total number of individuals
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Table 6. Differences of species

109

composition among the sites in each sampling gear through MANOVA in the Jinyang

Reservoir.
Source Sum of squares DF Mean square F-ratio (F-value) p
Site Sp. 165.524 2 82.762 0.889 0.424
FN Ind. 69900.333 2 34950.167 0.583 0.566
Error Sp. 2326.583 25 93.063
Ind. 1498479.700 25 59939.187
Site Sp. 9.348 2 4.674 0.099 0.907
GN Ind. 121.348 2 60.674 0.422 0.666
Error Sp. 521.867 11 47.442
Ind. 1581.867 11 143.806
Site Sp. 155.091 2 77.545 0.845 0.439
N Ind. 196.424 2 98.212 0.227 0.798
Error Sp. 2751.636 30 91.721
Ind. 12955.818 30 431.861
Site Sp. 14.400 2 7.200 0.062 0.940
MT Ind. 78.150 2 39.075 1.404 0.307
Error Sp. 811.200 7 115.886
Ind. 194.750 7 27.821
Site Sp. 15.600 2 7.800 0.093 0.912
KN Ind. 164.103 2 82.051 0.911 0.433
Error Sp. 840.400 10 84.040
Ind. 900.667 10 90.067
Site Sp. 1.274 2 0.637 0.008 0.992
CN Ind. 33439.306 2 16719.653 0.948 0.394
Error Sp. 4690.376 57 82.287
Ind. 1005672.6 57 17643.379
Site Sp. 8.917 2 1.959 0.025 0.976
TG Ind. 196355.000 2 98177.500 0.273 0.287
Sp. 5334.883 67 79.625
Error
Ind. 5167938.400 67 77133.409

FN=fyke net, GN=gill net, TN=trammel net, MT=minnow trap, KN=kick net, CN=casting net, TG=total gears, DF=Degrees of Freedom,

Sp.=species, Ind.=individuals

€ AAsH=) gksled, FN, TNoA 3%
F2olu} B2 MAst, ol B E 7= s
H i gle], N2 TN Zef59] lofgt H487
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Table 7. Comparison of sampling efficiency with six type gears (CN, FN, TN, GN, KN and MT) through catch per unit
effort (CPUE=individual number/sampling number x sampling time). For CN and KN, it was operated in 9 sites
to sample and was spent in 1 hour in each site. For FN, TN, GN, and MT, it was operated in 3 sites to sample

and was spent in 24 hour in each site.

CPUE of sampling gears

Species

CN TN GN MT KN
Zacco platypus 170.44 24.86 0.07 - 0.11 1.44
Lepomis macrochirus 53.44 0.96 1.88 0.24 0.03 3.89
Erythroculter erythropterus 4.22 4.86 1.26 0.86 - -
Hemiculter eigenmanni 26.78 2.74 0.79 - - 4.44
Micropterus salmoides 43.33 0.61 0.31 - - -
Acheilognathus lanceolatus 8.44 3.49 0.15 - - 0.33
Squalidus gracilis majimae 17.78 1.54 0.53 - 0.18 -
Hamibarbus labeo 11.00 0.14 1.49 0.21 - -
Acheilognathus rhombeus 17.56 - - - -
Squalidus japonicus coreanus 6.89 0.81 0.08 - 0.42 -
Plecoglossus altivelis altivelis 0.33 2.03 - - - -
Rhinogobius brunneus 13.89 - - 0.04 -
Acanthorhodeus macropterus 1.00 - 1.17 - - -
Hypomesus nipponensis 0.44 0.90 - - - -
Pseudorasbora parva 6.33 0.03 0.03 - - 0.44
Cobitis lutheri 4.67 - - - -
Acheilognathus yamatsuatea 1.67 0.19 - - -
Squalidus chankaensis tsuchigae 2.78 0.00 - 0.04 -
Pungtungia herzi 1.00 0.15 0.01 - - -
Pseudogobio esocinus 1.78 0.06 - - -
Carassius cuvieri 0.22 0.03 - 0.14 - -
Carassius auratus 0.56 - - 0.01 - -
Cyprinus carpio 0.33 - - - -
Pseudobagrus fulvidraco 0.11 - 0.01 - -
Acheilognathus koreensis 0.44 0.03 - - - -
Coreoperca herzi 0.11 - - - -
Rhodeus notatus 0.11 - - - -
Silurus asotus - - 0.01 - -
Tridentiger brevispinis 0.11 - - - -

FN=fyke net, GN=gill net, TN=trammel net, MT=minnow trap, KN=kick net, CN=casting net, CPUE=catch per unit effort

°] 1o m|gke] w2 & vepl o, fo3E= 0.05 o
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i Zpel7t e Aoz FAHNT. =3 AAFAM =
F kel L5 vtk @2 k& vepjon, foigEs
0.05% froleE Bet ¥ o2 veht A S
M= ZF AR Fost Aol g Belx] g Aoz #4
A Y, 63F o1 7M AR AF T4 AA
ZF z}po] BAle|| glojr = 4 &9 (F=0.025, p=0.976)
2} A4 E9 (F=0.273, p=0.287) 25 7t A HH= &
o7k Aolg HolA] g= Aoz FAHFIH(Table 6).
ole AYze] A7 FAo] oFe] F2A oM
o7 2Pl & HolA] deme e veple Aoz 5
AR A7 BHE A% A ARA 349 A=A
€ Ze W2 AL AAst oFAAE A=

A A7 A el 2 el F HolA e Aoz
A2H Q.

4.7 o8 29422 AR P CPUE) £&4
24 3 HAE 2H

7t o] AR o] Fe] A 2eAdE vlws)
TR} AeksdA] AAE A8E wleloz CPUE (Catch
per unit effort)=individual number/(sampling number
x sampling time) 2. W33l o] 78 &&A & B3I
o} ¥4 A3}, CNo| 7zt o3z A7k A== /A
7t P e Aoz Jelgton), MTo] 71 @2 &
£4¢ Rolx Aoz Yehyiti(Table 7). A19F3e] 4
%9 I & dAdez vlwd A, A CNo| 170
74A), FNe] 18744, KNe] 1A} AFHE Aoz &
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Fig. 2. Cluster analysis of sampled fish species through different sampling gears in the Jinyang Reservoir.

Table 8. Characteristics on different gear types.

Gear Il/lrler;n;l;: 1?232;2?251? olygggt Elapsed time Mortality/injury to fish
GN, TN 2 Moderate Yes Over 24 hr (dependent)  Usually high
FN 2o0r3 High Yes Less 24 hr (dependent) Low, unless rapid change in dissolved O,
or water temperature during holding
MT 2 Low Yes Less 24 hr (dependent) Negligible
KN 1 Low No 1hr Negligible
CN 1 Moderate No lhr Moderate

FN=fyke net, GN=gill net, TN=trammel net, MT=minnow trap, KN=kick net, CN=casting net

AE g o, TN, GN, MTE A7k 144 B)io] A1)
£ Aom AT FHoAE CNe| 28502 71t

@ Fol AR B, KNE 55%0] ARHo] 71y 4
& F471 49 Aoz pAHEYY A0 655
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3 7t oj -z fAE o)2S SALE 24 (Cluster ana-
lysis)& AA|sleh B4 A3 80%el A AL o] 7 &
ZAE& Bol:= Aoz 1% I(CN,FN, MD)3} 55% A=
N FAE o f F2AE Hole Aoz 2§ M(KN,
TN, GN)ez 74 FE2HN 25 A A4 A-"
1% AT F2AE Bgon, o] & CNe|] AA A
A" o123 99%] QBAYE Roj= Aoz EMFH
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¥ HelME KN} TN 85%2 A3t o] F ExA4<S
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Table 9. Efficacy of gear types for determining fish species occurrence or abundance in different habitats.

Gear Active or passive Depth constraints Habitat constraints Comments
. Usually water >1m Limited to habitat with High s.elect1v1ty for species
GN, TN Passive deoth no or sparse structure and  (roaming versus sedentary)
P low to medium velocity and size
. - i lectivity fi i
. Determined by depth of Limited to low or moderate High se ectivity for species
FN Passive tra b locit: (roaming versus sedentary);
P water veloaty potential for predation in traps
. Not possible in extremely  Limited to low velocity Limited to small fish. Efficacy is
MT Passive . .
shallow water habitat species dependent and often low
KN Active Limited to safe wading Limited to low Velocity Efficacy is littoral condition
depth habitat dependent and often low
CN Active Usually limited to Limited to low velocity Increasing interest and research

<1.5m for cast

habitat

on these gears

FN=fyke net, GN=gill net, TN=trammel net, MT=minnow trap, KN=kick net, CN=casting net
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