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Biodiversity (or biological diversity) is defined as the variability of living organisms, the “diversity
of life on Earth,” and the complex relationships that make up ecosystems. This study aimed to inves-
tigate the spatial and temporal patterns in animal species composition and diversity at the Deukjin
River, located in Hapcheon Province, Korea. The fauna community at the Deukjin River during 2016
season was identified with a total of 55 taxa, representing the following six classes: Mammalia
(mammals), Actinopterygii (bony fish), Chondrichthyes (cartilaginous fish), Aves (birds), Amphibia
(amphibians), Reptilia (reptiles), and invertebrates. The Berger - Parker index (BPI) for mammals var-
ied from 0.233 (Station A) to 0.333 (Station D). The Shannon - Weaver index (H") and two diversity
indexes (N1 and N2) for mammals and birds in the upper region were higher than those in the lower
region. The values of B-diversity for animals varied from 0.229 for fish to 0.339 for invertebrates. The
richness indices for animal taxa also varied among the stations and seasons. Station A showed consid-
erably high richness in mammals, birds, and reptiles/amphibians. Although the richness indices (R1
and R2) for six animal kingdoms during the seasons were different from each other, the difference
was not significant (p<0.05). The evenness indices for five animal kingdoms were different from each
other, but again, the difference was not significant (p<0.05).
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Introduction

Understanding the spatial and temporal distribution of
species is a central issue in ecology and evolutionary biology.
All species have limits to their geographical ranges beyond
which they are not found, presumably because at these loca-
tions their tolerances and capacities are constrained or dis-
persal from source populations is limited. The geographical
ranges of species distributions may result from the interplay
between many factors including habitat availability, local en-
vironmental conditions, metapopulation dynamics, bio-
logical interactions and species-specific traits, such as phys-
iological tolerances, dispersal potential and vital rates [1].
Biodiversity (or biological diversity) is defined as the varia-
bility of living organisms, the ‘diversity of life on Earth’,
and the complex relationships that make up ecosystems [14].
This can refer to genetic variation, ecosystem variation
or species variation (number of species) within an area
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or biome. A large body of literature exists on the relation-
ship between diversity patterns and multiple spatial scales
in terrestrial systems [3, 6, 8].

In spite of many tools and data sources, biodiversity re-
mains difficult to quantify precisely. But precise answers are
seldom needed to devise an effective understanding of
where biodiversity is, how it is changing over space and
time, the drivers responsible for such change, the con-
sequences of such change for ecosystem services and human
well-being, and the response options available [17].
Primarily, it is necessary to measure the abundance of all
organisms over space and time, using taxonomy (such as
the number of species). Because biodiversity is the sum total
of all biotic variation from the level of genes to ecosystems,
the challenge is to find an efficient way to express or to
measure this complexity [16]. Currently, it is not possible
to do this with much accuracy because the data are lacking.

The Deukjin River is started at the mountains and the
Songgok Reservoir. The most floodplains of the river have
been converted to agricultural or horticultural fields, hous-
ing, restricting the river bed to a small channel. The purpose
of this study is to investigate the fauna on the Deukjin River
at four regions during four seasons on 2016. Assessing the
relative contribution of local diversity to regional bio-

diversity may be the key to understanding large-scale and
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even global patterns in species diversity [5]. The purpose
of this study is to investigate the fauna on the Deukjin River
at four regions during four. These can be used to provide
first-order approximations of the true extent and changes

in taxonomic diversity.

Materials and Methods

This study was carried out on the Deukjin River, located
at Samga-myeon province (upper region: 35°416'549"N
/128°063'971"E, low region: 35°413'807"'N/128°083'909"E),
Hapcheon-gun province in Korea (Fig. 1). The areas of this
river are located at middle altitude (140 m above sea level)
and consist of a mosaic of agricultural fields and farming
houses. Animal identification using a means of marking is
a process done to identify and track specific animals. A small
dredge is also used to collect sediments from the bottom
of the river to determine the numbers and kinds of in-
vertebrates present. Identifications of mammals and herpe-
tology were based on Weon [21]. The identification of birds
followed Lee et al. [12]. Identifications of herpetology were
based on Lee et al. [11]. Identifications of fishes were based
on Choi [2]. Identifications of invertebrates were based on
Kim et al. [10].

Several indices have been created to measure diversity,
and the most frequently used are the Shannon-Wiener (H’)
[18] and Hill [7].
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and N is the important value index of all the species).
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The species richness of animals was calculated by using
the method, Berger-Parker’s index (BPI) and Margalef’s in-
dices (R1 and R2) of richness [13].

Evenness indices (E1~E5) was calculated using important
value index of species [7, 15]. -diversity was calculated us-
ing the method of Tuomisto [20]. The homogeneity of var-
iance or mean values to infer whether differences exist

among the stations samples or seasons was tested.

Results and Discussion

Although the studied area was not wide, but the fauna
were very diverse and the fauna community at the Deukjin
River during 2016 season was identified with a total of 55
taxa, representing six classes; Mammalia (mammals), Acti-

nopterygii (bony fish), Chondrichthyes (cartilaginous fish),
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Fig. 1. The four stations at the Deukjin River in Hapcheon-gun, Korea.
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Table 1. Diversity index for mammals, birds, and reptile/amphibians in the studied areas of Deukjin River

107

Indi Mammal Bird Reptile /Amphibian
ndices
! St. A St. B St. C St. D St. A St. B St. C St. D St. A St. B St. C St. D
Richness
BPI 0.233 0.301 0.313 0.333 0.143 0.136 0.211 0.250 0.282 0.355 0.375 0.201
R1 2.058 1.335 1.082 1.207 3.478 2.907 2.199 1.888 1.911 1.747 1.443 1.898
R2 1.461 1.118 1.002 1.155 2.004 1.809 1.460 1.429 1.281 1.257 1.061 1.265
Diversity
H’ 1.977 1.544 1.371 1.358 2.597 2.390 2.105 1.878 1.881 1.762 1.591 1.965
N1 7.224 4.686 3.937 3.888 13426 10913  8.204 6.539 6.557 5.823 4911 7.131
N2 8.208 5.429 4.800 5.077 14951 12959  9.130 7.886 6.500 5.602 4.636 7.573
Evenness
E1 0.951 0.960 0.989 0.980 0.959 0.962 0.958 0.965 0.904 0.905 0.888 0.945
E2 0.903 0.937 0.984 0.972 0.895 0.909 0.912 0.934 0.820 0.832 0.818 0.891
E3 0.889 0.921 0.979 0.963 0.888 0.901 0.901 0.923 0.794 0.804 0.782 0.876
E4 1.136 1.159 1.219 1.306 1.114 1.187 1.113 1.206 0.991 0.962 0.944 1.062
E5 1.158 1.202 1.294 1.412 1.123 0.206 1.128 1.243 0.990 0.954 0.930 1.072
Table 2. Diversity index for fishes and invertebrates in the studied areas of Deukjin River
Fish Invertebrates
Indices
St. A St. B St. C St. D St. A St. B St. C St. D
Richness
BPI 0.265 0.308 0.259 0.226 0.250 0.179 0.207 0.250
R1 1.701 1.535 1.517 2.088 2.308 2101 2.376 2.711
R2 1.200 1177 1.155 1.437 1.591 1.512 1.671 1.739
Diversity
H 1.804 1.685 1.716 2.014 2.063 2.027 2121 2214
N1 6.072 5.391 5.564 7.490 7.780 7.590 8.340 8.155
N2 6.303 5.804 6.268 8.774 8.267 9.450 10.150 9.176
Evenness
E1 0.927 0.940 0.958 0.968 0.939 0.975 0.965 0.923
E2 0.867 0.898 0.927 0.936 0.874 0.949 0.927 0.832
E3 0.845 0.878 0.913 0.927 0.859 0.941 0.918 0.816
E4 1.038 1.077 1.126 1.171 1.050 1.245 1.217 1.002
E5 1.046 1.094 1.54 1.198 1.058 1.282 1.247 1.003

Aves (birds), Amphibia (amphibians) and Reptilia (reptiles)
and invertebrates (Table 1). Mammals accounted for nine
taxa for only four seasons within the studied areas. They
were the most poorly represented of the terrestrial vertebrate
groups. Birds (Aves) exhibited the greatest species diversity
with 17 taxa identified. There were nine taxa of reptiles/am-
phibians (Sauropsida/Amphibia) at four sites for four
seasons. Fish represented by 8 taxa. There were twelve taxa
of invertebrates. The mean numbers of species were 47 taxa
within the St. A, 38 taxa within the St. B, 34 taxa within
the St. C, and 38 taxa within the St. D. Mammals and birds
were shown with the relative high individual density or
abundance in upper region (station A). Many individuals

were found in this area because the abundant food supply
by one large reservoir. Fish and invertebrate animals were
shown with the relative high abundance in low region. It
is the junction of two rivers in this area.

Berger-Parker’s index (BPI) for mammals was varied from
0.233 (Station A) to 0.333 (Station D), meaning dominant spe-
cies were different according to stations or seasons. St. B
was considerable low BPI in birds (0.136) and invertebrates
(0.179). Shannon-Weaver index (H") and two other diversity
(N1 and N2) for mammals and birds at upper region was
higher than those of low region. This area is a forest area
and is good habitat for them. Mean H" of diversity for rep-
tiles/amphibians was varied from 1.591 (St. C) to 1.965 (St.
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D). St. D was considerable high H” in fish and invertebrates.
Richness indices for animal taxa were also varied among
the stations and seasons. St. A was also considerable high
richness in mammals, birds, and reptiles/amphibians.
Although richness indices (R1 and R2) for five animal king-
doms during seasons were different from each other, there
were not shown significant differences (p<0.05). Evenness in-
dices (E1-E5) for five animal kingdoms were different from
each other, however there were not shown significant differ-
ences (p<0.05).

The values of B-diversity for animals were varied from
0.229 for fish to 0.339 for invertebrates (Fig. 2). For the com-
munity as a whole, the values of B-diversity were the low
(from 0.170 for St. D to 0.203 for St. B) (Fig. 3). The Bray-
Curtis” distances were calculated from differences in abun-
dance of each species according to geographic distances
among four stations at the Deukjin River (Table 3). Neigh-
boring stations such as St. B and St. C had the similar species
composition (91.0%) and the highest remote populations (St.
A and St. D) had shared only 77.2% species.

Theory and small-scale experiments predict that bio-
diversity losses can decrease the magnitude and stability of

ecosystem services such as production and nutrient cycling
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Fig. 2. Occurrence index (B-diversity) for five animal kingdoms
at four stations.
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Fig. 3. Occurrence index (B-diversity) of four stations for five
animal kingdoms.

Table 3. Ecological distance (upper diagonal) based on Bray-
Curtis’ formulae analysis and geographic distances
(km) (low diagonal) among four stations at the Deu-

kjin River
Station St. A St. B St. C St. D
St. A - 0.025 0.126 0.275
St. B 0.613 - 0.009 0.228
St. C 1.425 0.812 - 0.037
St. D 1.890 1.277 0.465 -

[4]. Artificial disturbances such as roads or house con-
struction are increasing at St. D (Fig. 1). Recently industrial
facilities are being introduced into rural areas in order to
utilize the surplus labor force of elderly people living in ru-
ral areas. Many forests and agricultural lands were con-
verted into industrial sites. This artificial action reduced the
water’s natural filtration action and eliminated the habitat
of many animals.

Those results indicated that heterogeneity in species com-
positions among the replicates were high. It is usually as-
sumed that habitat quality and the biological characters are
based on their ability in the heterogeneous environments.
Alternatively, isolation would be a game of chance, where
stochastic principles would favor the isolation of more abun-
dant community members and sample heterogeneity would
determine seasonal migration (migratory birds) for favor
habitat [9]. Small-scale spatial variability (among replicate
quadrats) increased with depth when multivariate analyses
were based on presence/absence data, whilst the opposite
was observed when abundance data were analysed without
transformation. These patterns reflected changes in the scale
of aggregation of organisms relative to the size of the sam-
pling unit [19]. The results of ecological diversity and rich-
ness of animals at the Deukjin River showed a spatial varia-

bility according to sites.
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