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ABSTRACT

Diversity or richness and altitudinal distribution of subtribe Carabinae were investigated on Mt. Togyusan
in Korea. Of the collected seven species belonging to 4 genera, Carabus sternbergi was the most
abundant and Leptocarabus semiopacus and L. seishinensis were relatively abundant than the other
species. Although species diversity and species richness indices were higher at the crown site than those

at lower sites, more individuals were found at low sites. There were relatively more females.
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INTRODUCTION

The carabid beetles are widely distributed
across the zoogeographical region of the world.
Found under stones, logs, barks and debris, most
species move actively at night. They often
hibernate as adults with one generation per year
in Korea. Their constituent species are essentially
predacicus on many kinds of terrestrial arthropods
including insects, earthworm, slugs and land
snails, Most species are endemic because with
vestigial hind wings, they can not fly (Kwon and
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Lee 1984). A considerable number of the species
being particularly malacophagous in their choice of
food, have the morphological specialization to
survive through stenocephalism or macrocephalism
(Ishikawa 1978). The stenocephalic species has a
fore body so narrowly elongated that in preying
on a snail, it inserts its slender head into the
shell. On the other hand, the macrocephalic
species, disproportionately, enlarged head preys on
a snail by breaking with its strong mandibles the
shell.

Many indices of diversity have been proposed
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(Poole 1974), and the diversity is most easily
defined by use of one of these formulae, The
studies on diversity or abundance of ground-
beetles were mainly conducted outside the
country (Thiele 1977, Robert and Thompson 1977,
Ishitani and Yano 1994, Ishitani et al. 1994).
Recently, a few ecological studies on ground-
beetles were carried out in Korea (Kim and Lee
1992, Kwon 1996, Park and Kwon 1996).

This study, as a primitive investigation ot
diversity or abundance, was conducted to collect
basic ecological information on ground-beetles at
various altitudes in Mt, Togyusan, southern part
of Korez,

MATERIALS AND METHODS

Eight sampling sites were chosen from Mt. Togyusan
(1614m), South Korea (Table 1, Fig. 1). The
materials were collected by pitfall traps on mid-
June and mid-September, 1991, and then they
were exposed for 7 days. The trap was a plastic
cup of 7cm in top diameter and 9.5cm in height.
Ten cups at each site were buried about 8-10m
intervals between each trap. Each trap contained
10ml sugar solution (90ml of 99% saturated black
sugar solution, 8ml of ethyl alcohol and 2ml of
acetic acid) as an attractive agent. In this
investigation, only species of subtribe Carabina
were collected and calculated.

Species diversity was calculated by Menhinick
index, Simpson dominance index, Simpson
diversity index and Shannon-Wiener index
(Brewer et al 1990). The formulae used were
as follows:.

Simpson dominance index

(C) = Zni(n-1) / N(N-1)

Simpson diversity index

(Ds) = 1-Xni(ni-1) / N(N-1)
Shannon-Wiener index
(H) = -Xpilog pi
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Menhinick index (SR) = S/+N

Dominance (D) = ni/N

ni and pi are the proportion of the ith species
in total sample, N is total individuals and S is
number of species present,

Table 1. Environmental factors at sampling sites.

site Plantation Altitude Direction Slope

1 nature 600m south >5°
2 ” 700m ” ”
3 ” 800m ” ”
4 ” 900m " ”
5 " 1000m ” Qo
6 " 1100m ” >10°
7 ” 1200m ” ”
8 ” 1300m ” ”

Fig. 1. The map of sampling sites, southern part of
Mt. Togyusan, Korea (1991).

RESULTS AND DISCUSSION

A total of 947 individuals belonging to subtribe
Carabina were collected (Table 2). Of the total
individuals, 66 percent was composed of Carabus
sternbergi. Leptocarabus semiopacus and L.
seishinensis were relatively more abundant than
other species. One individual of Damaster
mirabillissimus kana, trapped at high altitude, is a
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rare species in Korea, C. sternbergi, common
species, was most abundant in Korea (Kim and
Lee 1992, Kwon 1996, Kown et al 1994). The
collected 7 species were categorized into 3 groups
of richness. Group A included most of C.
sternberg and Group B consisted of Leptocarabus
seishinensis and L. semiopacus, and finally,
Damaster jankowski, D. mirabilissimus kana, D,
smaragdiinus branickii and Tomocarabus
fraterculus were grouped to C (Fig, 2).

Table 2. Numbers of carbina beetles collected in Mt.
Togyusan on 1991
(site number same as in Table 1).

Species No. of site
individuals

Corabus stembergi 625 all sites
Damaster jankowskif 27 1,235,678
D. mirabilissimus kana 1 8

D. smaragdiinus branickii 12 1,2,35,6,7.8,
Leptocarabus seishinensis 117 12345638
L. semiopacus 130 1,234,578
Tomocarabus fraterculus 35 234578
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Fig. 2. Total distribution of Carabina collected in
Mt. Togyusan, Korea (1991).
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Table 3. Comparison of diversity and abundance examined
from the different regions in Korea.

No. of Total Period
D

Species individugls K times Ste Habitat Reference

1 year Kwangnung Kwon

24 15629 019 092 12 times 16 Ex Fues 1%

1 year Mt Kwon et a
7 B9 00 02 gier 9 prgngn
7 g2 o2 o1 LY Mt Kim and Lee

7 times S P'aongan 192

1 year Mt. Kim and Lee
9 1060 028 045 7times  ° St 199
1 year Mt this study

7 97 023 066 2 tmes S T3

* Menhinick index (SR)=S/v"N (N is total individuals,
S is number of species present)

® Dominance (D)=ni/N (ni is the proportion of the ith
species in total sample)

¢ No. of occasions the species was collected within period

Species richness(SR), as indicated by
Menhinick index, was 0.23, which is very similar
to 0.25 of average of Korean data examined.
Dominance index(D) at 0.66 is higher than the
average value of 056 (Table 3).

Calculated through Simpson dominance method,
the C value at site 6(1100m) and that at site
2(700m) were relatively high, The values of sites
8(1300m) and 5(1000m), state 0.265 and 0.309
respectively, indicated that these sites (5 and 8)
are in more advanced for adaptation than other
sites (Brewer et al 1990). Similar to C value, the
Simpson diversity index (Ds) at sites 5 and 8
were more diverse than at other sites (Table 4).

Table 4. Diversity and dominance of Simpson
index.

Site
Index 1 2 3 4 5 6 7 8

SImpson 0511 068 057 0411 09 0740 040 0%5
dominance (C*)
Sompson

) 0489 0372 0467 0589 0691 0251 0560 07%
diversity (Ds")

* Simpson dominance index (C)= X ni(ni-1)/N(N-1)

® Simpson diversity index (Ds) =1-X ri(ni-1)/N(N-1)
(N is total individuals, ni is the proportion of the #th
species In total sample)



December 1997

High diversity at sites 5 and 8 was believed to
be due to environmental factors. As Van Dik
(1986) indicated, this status is maybe caused by
weather factor, age of the individuals, individual
variability and availability of food, etc. In addition,
it has been suggested that the activity in
Carabidae is also influenced by the general
habitat surrounding the trap and the amount of
moisture in the soil (Mitchell 1963). In relation to
C and Ds values alone, site 5 included a lot of
broad-leaf trees, fertile soil and long valley with
clean water and site 8 contained a large
grassland, a suitable setting for ground-beetles to
live and to adapt themselves in.

Shannon-Wiener index(H’) is usually obtained
by the result of information theory based on
uncertainty conception. Although higher diversity
makes higher uncertainty, it is one of the most
commonly used indices (Price 1984). In this
study, H' wvalue, similar to C and Ds values, was
high at sites 8 and 5, while, site 6(1100m) had
the lowest species diversity, (Fig. 3).
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Fig. 3. The Shannon-Wiener index of Carabina in
Mt. Tdgyusan, Korea (1991).

The altitudinal occurrence of ground-beetles is
shown in Fig. 4. There is a differential sexual
ratio, with females being more numerous at
60.1% than males at 39.9%. Thiele(1977)
explained this biased ratio by assuming that there
are no sexual difference in the attraction to
formal (attractant), that is to say that the males
are probably better able to climb out of the
traps ; their being usually smaller and being
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equipped with bristles on the anterior tarsals
facilitate their climbing. Besides, this ratio
seemed to be related with the instinct of
preservation of the species (Kim and Lee 1992).
Carabus stembergi occurred throughout the sites
regardless of male and female. This species was
mostly collected below 1000m, and numerously
caught from 600m to 800m. Similar to C.
sternbergi, Leptocarabus seishinensis and L.
semiopacus were abundantly and evenly collected
from 600m to 100m. Damaster jankowskii and D,
smaragdiinus branickii were low in density
throughout the sites. In case of Tomocarabus
fraterculus, no individuals were collected at 600m
and 1100m, however at other sites, they occurred
relatively uniform,

The least occurrence was found at site 6, a
situation believed to be due to its being rocky
and to the prevalence of numerous groups of
Lophatherum sp. It is usually regarded that an
area teeming with Lophatherum sp. is unsuitable
for carabid-beetles to live in.

Although more diversified species occurred at
sites 5 and 8, more individuals were collected low
altitudes (sites 1, 2, 3 and 4)

600 700 800 900 1000 1100 1200 1300
Tomocarabus fraterculus fraterculus

o N A OO O

600 700 800 900 1000 1100 1200 1300
Damaster jankowskil jankowskii



96 Korean ]. Soil Zoology Vol. 2 No. 2

5 _—

4 — o

1 Qe UE QY dHoE IEEE 600m

2 N R B 1300me] AL 7}A 100m 7BHO2 8749
TN HAg HAHe GHYHAIEY FOYE ¥ B

o LN e

600 700 800 900 1000 1100 1200 1300

Damaster smaragdinus branickii

120
100

600 700 800 900 1000 1100 1200 1300

Carabus sternbergi sternbergi

600 700 800 900 1000 1100 1200 1300
Leptocarabus seishinensis seishinensis

30
25 toes — e

20 |- %A\ - _ N

15 |~ - -

10 koo - \\ B _ -

O -.'n- "A L ".-‘ ‘.\ q"/

600 700 800 900 1000 1100 1200 1300
Leptocarabus semiopacus

—_

cooo
oNRrI®=N
i
i
4
|
|
I
I
{
|
i
I
I
i
)

600 700 800 900 1000 1100 1200 1300

Damaster mirabilissimus kana

Fig. 4. Altitudinal distribution of Carabina collected
in Mt. Togyusan, Korea on 1991 (X bar
altitudes, Y bar: individuals, --- : male, —
: female).
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