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Analysis of Fish Community Structures and Guild Compositions in Walpyung Conservation
Park. Jo, Hyun-Kyu, Ji-Woong Choi and Kwang-Guk An* (Department of Biological Sciences,
College of Bioscience and Biotechnology, Chungnam National University, Daejeon 305-764,
Korea)

The objectives of the study were to determine fish fauna and compositions during
2010~2011 in Walpyung Conservation Park along with analysis of fish community
structures and trophic and tolerance guilds. Total number of species and individuals
sampled were 31 and 2667, respectively and dominant species was Zacco platypus
(46.6%) and subdominant species was Acheilognathus lanceolatus (8.7%), which were
composed of >50% of the total. Total number of Korean endemic species including
Microphysogobio yaluensis was 10 and the proportion of the individuals was 8.7%.
Also, natural monument No. 454 of Iksookimia choii, which is endangered species
and legal protected species, was sampled and the total number of individuals was
only three. According to the analysis of fish community structures, species richness
index in the mid-stream reach (M,) was 3.145, which is higher than any other stream
reaches (U, and D,). In contrast, the richness index was 2.180 in the up-stream reach
(U)), which is minimum among the sampling sites. Species diversity index was 1.785
and 1.975, respectively in the headwater (U,) and mid-stream reach (M,) and the low
values in the down-stream reach (D,, 1.660) were due to the influences of point-
source (i.e., road construction) and non-point sources (sporadic agricultural spots).
According to analysis of tolerance guilds, the proportion of tolerant species (TS),
based on the number of individuals, was composed of 64.2% and sensitive species
(SS) was only 3.3%, indicating a predominance of tolerant fishes in the compositions.
The proportion of omnivore species (OS), however, was composed of 64.0% and insec-
tivore species (IS) was 29.3%, indicating a predominance of omnivore fishes in the
stream. The high proportions of tolerant and omnivore species in this stream
indicates that the water quality and physical habitat environments were degradated
in this system. For these reasons, especially natural monument and endemic fish
species in this region should be protected from the massive constructions and
required to provide efficient stream management strategies.
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Fig. 1. The map showing fish sampling sites in Walpyung Conservation Park.
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Table 1. Fish fauna and its relative abundance (RA) along with tolerance guilds (TO,) and trophic guilds (TR,) at three
sampling sites (U,, M,, D,) of Walpyung Conservation Park during June 2010~ April 2011. The species lists were
re-arranged by the order of fish abundance.

Species/Sites TO, TR, U, M, D, Thi RA (%)
Zacco platypus TS O 322 541 381 1244 46.64
Acheilognathus lanceolatus IS (0] 46 133 54 233 8.74
Hemibarbus labeo TS | 139 27 36 202 7.57
Pseudogobio esocinus IS | 28 150 20 198 7.42
Hemibarbus longirostris IS 1 91 58 40 189 7.09
Opsarichthys uncirostris amurensis TS C 44 32 30 106 3.97
Carassius auratus TS (0] 20 3 70 93 3.49
Microphysogobio yaluensis IS (0] 19 21 22 62 2.32
Coreoleuciscus splendidus SS | 0 12 47 59 2.21
Micropterus salmoides TS C 41 10 2 53 1.99
Iksookimia koreensis IS I 5 34 3 42 1.57
Acheilognathus rhombeus IS (0] 0 28 4 32 1.2
Pseudobagrus koreanus SS | 2 21 1 24 0.9
Pungtungia herzi IS | 0 15 9 24 0.9
Odontobutis interrupta IS C 7 10 2 19 0.71
Rhinogobius brunneus IS 1 12 4 2 18 0.67
Rhodeus uyekii IS ¢} 6 1 9 16 0.6
Gnathopogon strigatus IS | 5 7 4 16 0.6
Acanthorhodeus macropterus IS (0] 0 9 0 9 0.34
Acanthorhodeus gracilis IS (0] 0 5 0 5 0.19
Misgurnus mizolepis TS (0] 1 1 3 5 0.19
Iksookimia choii SS | 0 3 0 3 0.11
Cobitis lutheri IS I 0 1 2 3 0.11
Pseudorasbora parva TS (0] 1 2 0 3 0.11
Cyprinus carpio TS (0] 1 1 0 2 0.07
Zacco koreanus SS I 1 1 0 2 0.07
Silurus asotus TS C 0 0 1 1 0.04
Misgurnus anguillicaudatus TS (0] 0 1 0 1 0.04
Acheilognathus yamatsutae IS O 0 1 0 1 0.04
Carassius cuvieri TS o] 0 1 0 1 0.04
Tridentiger brevispinis IS | 1 0 0 1 0.04
Total number of species 20 29 21 31
Total number of individuals 792 1133 742 2667
% SS=Sensitive Species, IS=Intermediate Species, TS=Tolerance Species, O=Omnivore Species, I=Insectivore Species, C=Carnivore

Species, and T,;=Total number of individuals

Table 2. Primary dominant species during three seasons of premonsoon (P,.), monsoon (M,,), and postmonsoon (P,) in
Walpyung Conservation Park during June 2010~ April 2011.

Sites/Seasons Pre Mon Pys
U, Hemibarbus longirostris (33.0%) Zacco platypus (42.1%) Zacco platypus (44.5%)
M, Zacco platypus (48.1%) Zacco platypus (24.8%) Zacco platypus (51.2%)
D, Carassius auratus (42.5%) Zacco platypus (47.5%) Zacco platypus (67.3%)
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Table 3. The analysis of fish community structures, based on species richness index, species diversity index, evenness
index, and dominance index collected from Walpyung Conservation Park during June 2010~ April 2011.

Species richness Species evenness Species diversity Community
Sites index index index dominance index
Pre Mon PDS PI’E Mon PUS Pre Mon POS PI’E Mon POS
U, 2.464 1.712 2.363 0.711 0.774 0.638 1.971 1.700 1.685 0.213 0.248 0.276
M, 3.586 3.008 2.840 0.632 0.831 0.575 1982 2251 1.693 0.267  0.135 0.310
D, 2.852 2176  2.198 0.707 0.708  0.485 2.004 1697 1.279 0.193 0.282 0.471
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