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ABSTRACT

K.H. Chang, S.C. Lee, J.C. Lee and C.P. Chen (1973). Ecological study on
intertidal fishes of Taiwar. Bull. Inst. Zool., Academia Sinica, 12(2): 45-50. By statistical

analysis of the samples collected from Patoutzu and Maopitou which represent subtropl-
cal and tropical regions, respectively in Taiwan, it is suggested that the frequency distribution -
of species with different number of individuals in the intertidal fish community belongs to, .
the logarithmic series distribution. Species compositions between the two communites
examined are quite different. The results obtained from the study on diversity of the
species. reveal that the intertidal fish community is controlled by both the Dhysical -factors
and biological accomodations, and the community = of the trop1c is more stable than that

of the subtropic.

In the previous papers®, the authers have
made a preliminary report that 1,145 fishes of 63
species belonging to 28 families and 1099 fishes
of 62 species belonging to 28 families were
collected from Patoutzu and Maopitou, respective-
ly (Fig. 1). The former represents subtropical
region and the latter tropical region. At both
localities, the tropical species were always do-
minant in distribution. , ‘

In the present paper, some important cha-

racteristics of the intertidal fish community, such

as the pattern of distribution, trophic relationships,
and especially the diversity of species are -exa-
mined, because they may indicate the stablhty
of a community®,
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MATERIALS AND METHODS o
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The data (Table 1) obtained from the pre- : I < -
vious study were employed for the apalysis of Fig. 1. Map of Taiwan, circles indicate the

the present study.
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sampling stations.
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TasLe 1. Number of species and indviduals
of each sample collected monthly
from Patoutzu and Maopltou

N Locality| Patoutzu Maopitou
Month N S N s
Mar. 2 17 45 16
Apr. 95 13 86 20
- May 210 23 89 - 22
Jun. 151 31 301 31
Jul. 103 17 | 18
Aug. - 202 28. 21577110 23
Sep. | 20 |° 9| 1| 20
. Oct. 12 | 10 | 120 18
" Nov. 6 . 7 | 8 | ‘13
Dee, | 18| 1 63 14

* N= No of md1v1duals, S=No: of specxes

For comparlson of the 51m11ar1ty in spemes
comp051t10n between the two communities of dif-
ferent climatic regxons Sorenson’s index® is
adapted The index is as followmg

Index of similarity »
L S= 2C/(A+B) o
whcre .
. A=number of species in A commumty
 B=number of species in:B community.
C number .of species common to - both
commumtles : :

The methodologles of Information Theory(4 9

are empIOyed in the study of diversity:
The general diversity index:
E"H ~logN—1/N >3 ' (e -}-—j;log ')
Where ,
. N=number of 1nd1v1duals
‘- r=1,2,3,-

—frequencws ‘of spe01es with dlﬁ‘erent-

number of individuals. (smoothed on
the basis of logarithmic series). .

1
1=0.577215...(Euler’s constant)

The variety component, d-valuet® and even-
ness component e-value®™ of the general di-
versity are also calculated:

The variéty index
d=(S—1)/log N
The evenness index
e=H/log S
where
S=number of species
N=number of individuals
H=the general diversity index.
 The frequency distribution of species witn
different number of individuals in each sample
is checked with logarithmic series distribution®.
Their goodness of fit are tested by Chi-square
method. ,

RESULT
Though there arc close snnularmes in the

total number of individuals, species and families
sampled at Patoutzn and Maopltou, ‘their speaes
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Fig. 2. Monthly fluctuations of the - general -

diversity index H and its -variety
and evenness components: d-valus
and e-valye.
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compositions * are : -quite -différent. Among all
samples, - there  are : only 28 species’'common.to
both; .The similarity index $=0.49. ‘

- The general diversity index H shows greater
ﬂuctuatlon in_ Patoutzu: but only slightly in Mao-
pitou: through ‘the -year (Fig. 2).

‘Comparing the. seasonal . variation of the
variety-index;. it ‘is .evident that the- d-values.. of
these two -communities change synchronously;-es-
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:Fig. 3. .Frequency distribution of :species with
different numbers of individuals,: .
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pecially in summer. But during spring and fall,
the d-value of Patoutzu is considerly lower than
that of Maopitou (Fig. 2).

The evenness jndex, e-value fluctuates shghtly
in Maopitou community through-the year. But
in Patoutzu community, there is a sharp decrease
of e-value in autumn (Flg 2). :

The d1str1but10n patterns of mdlvtduals and
species of. each sample tested by Chi-square me-
thod® show that they fit falrly well to “the loga-
nthmxc seriés dlstnbutxcm (Flg 3 Flg 4. -

“From log- serios dlstrlbutlon another diver-
sity index, a-value is also employed in measuring
diversity. It is similar to d-value in the pattern
of seasonal ﬂuctuatlon (Flg - :

By examining the ‘stomach contents, the fish-
es were classified into p1s01vores herblvores and
plankton feeders(®, It seems that the mterndal
fish community consist of more herblvores ‘and
plankton feeders, and of little p1scwores, except
the three samples of Patoutzu taken in October,

18y .
15 L Maopitou
| e Qo S
i ~1  e-e Calculated on basis
12 f 3 of . log series
of
gl X=2.79<11.07
& P=070~0.80
6
i vin R
& oo Nowow-Ls O\ SEE
k3
. 16 ; Patoutzu
[
£ 1%
3
Z 12
10 - T T o
8] . X=167411.07
o " P=080~0.90
6f. o .
g
a s ... Individuals
j o, v uas
L - M "’"&’ per specles
0 2 4 86 6 10 12 14 16 IB 20
. -Fig. 4. Frequency distribution of species . w1th

. .different numbers of mdlvlduals.(poolecl

data} R R -



48 ’ ‘K.H. CHANG; S.C. LEE, Y.C. LEE and C.P. CHEN

e ‘Patoutzu

i

! ‘,1(19 +--» Maopitou
e 12F
X 3
= ef
=4
27
8 |

1

Fig. 5. Monthly ﬂuctuation of the diversity
index, a-value, calculated on basis of
log-series distribution. '
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Fig. 6. Frequencies of piscivores and herbivores
plus the plankton feeders of each sample.

November and December, which had no pisci-
rores (Fig. 6).

DISCUSSION

The dissimilarity in species composition be-
tween the two communities may result from the
difference in geographical distribution between
the tropical and the subtropical species(“.' Mao-
pitou community is composed of almost the tro-
pical ‘species, while Patoutzu community consists
partly of. the subtropical species.

The greater variation in diversity of com-
munity at Patoutzu may be due to the greater
fluctuation of physical environmental factors in

MA M J J A SON D Month -

the subtropic than in the tropic. Much attention
has been paid to the great change of the. -diver-
sity of species at Patoutzu during autumn. Con-

“nelltd pointed out that in the intertidal environ-

ment, the prey may be biologically controlled,
while the predator- be physically controlled.: In
this investigation, the piscivores are considered

.as predators which take the herbivores - and. :the

plankton feeders as their preys. It seems that.

the greater fluctuation of physical environmental

factors at Patoutzn during the. fall monthes’»in-
fluence more intensively-upon the’ ppredators, ;and
forced thém to go fo the offshore waters. = i*
The synchronous charige of the variety index
suggests that. the two communities: though béleng

" to different climatic regions, may still be influenced

by a common factor, which acts - in - differential
intensity on these two communities. Among the
physical factors examined, such .as salinity, ‘pH
value, specific gravity and water temperature$;
the last scems to be the main factor which in-
fluences the diversity of these communities.: It
is possible that the water temperature in the:in-
tertidal zones may rise. above the physiological
limits of some fishes during: mid -summer, - con-
sequently, the number of species is reduced, and
thus the variety index is decreased. o

Diversity of a community may be influenced
by the changes of either the number of species
or the relative abundance?), Tramer®'® suggested
that communi‘ty of rigorous environment will vary
in diversity according to ‘their relative abundafice
component, while diversitj in nonrigorous environ-
ment will be a function of number of species. Fur-
thermore, Connell®# suggested that the intertidal
zone on a rocky seacoast provides - a miniature
gradient from physically stressed to more biolo-
gically controlled environment. The physical stress
may control the upper part of the gradicnt, while
interspecific competition and predation are con-
trolling factors in the lower zones. - In the pre-
sent investigation, both the physical and bioclogical
factors really act on the intertidal fish community
and result in ‘the fluctuations ‘of variety and even-
ness indices, - L
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" Others2,19 have pointed out the increasing

gradient of diversity and’ stability of ‘community.

from the high latitude to the low latitude. It is
evident that the intertidal fish community .too
showes this geographical gradient.

In addition to the difference of climatic fac-
tors, ‘the difference in" substratum between these
two localities may also contribute some effects to
diversity of community. . The substratum of Mao-
pitou consisting of coral reefs, may provide more
shelters and food for fishes than Patoutzu, where
is a rocky coast.
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