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Abstract

The community structure and abundance of sea urchins in the Maocaw Bay of the northeastern
Taiwan was surveyed in July to September 2002. A total of 2,901 individuals in 11 species of five
families were collected. Echinostrephus aciculatus was the most dominant species and had an average
density of 88.81 individuals/100m?, while Echinometra mathaei was the secondly abundant at 16.33
individuals/100m?. They were followed by the remaining nine species in a decreasing order from
Anthocidaris crassispina to Echinostrephus molaris, Stomopneustes variolaris, Pionocidaris baculosa,
Diadema setosum, Ecuidaris metularia, Tripeustes gratilla, Echinothrix calamaris, and then to Diadema
sevignyi. Average densities of these species were less than 10 individuals/100m?2. There were low values
in species richness indices (ranged between 1.51 and 2.84), Simpson's species diversity indices (0.12 and
0.36), Shannon's species diversity indices (0.12 and 0.28), and Pielou's evenness indices (0.17 and 0.37).
The low values were primarily due to the low number of the species and a skew distribution of their
abundance, resulted from the high dominancy of a single species E. aciculatus. Each of the indices
showed a decreasing trend with the increase in the abundance of E. aciculatus. The abundance of sea
urchins differed by species, depths and sampling areas, suggesting that local environmental and
oceanographic conditions determine the sea urchin community structure and abundance in the Maocaw
Bay of Taiwan.
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Fig. 1. The study area: the Maoaw Bay in the northeastern Taiwan (After Lee et al. 2002).
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Fig. 2. The relationship between the number of sea urchin and depth at the four sampling areas of the

Maoaw Bay in the northeastern Taiwan obtained in the preliminary survey.
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Table 1. Densities (mean =+ standard deviations; maximum and minimum in parenthese) of sea urchins
obtained from the preliminary phase of the survey at different depths along the vertical transects in the
Maoaw Bay of the northeastern Taiwan

Depths (m) Number of samples Density (ind./100m?)
3 5 79.80 + 50.93 (134 - 18)°
6 5 87.20 + 144.61 (342 - 0)*
9 5 0.60 + 1.34 (6 - 0)°

ab: Mean densities followed by the same superscripts, aor b, are not significant difference (Kruskal-Wallis test, p>0.05).
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Table 2. Densities (mean == standard deviations; maximum and minimum in parentheses; ind./100nY) of
sea urchins by species in the Maoaw Bay of the northeastern Taiwan

Species Chinese name Replications Density

Echinostrephus aciculatus ~ FI 2257102 27 88.81 + 142.69 (465 - 0)°
Echinometra mathaei KRS 27 16.33 =+ 31.02 (153 - 0)°
Anthocidaris crassispina~ 251F/& 27 111 + 1.63(6- 0)°
Echinostrephus molaris e 27 0.30 + 0.87 (4- 0)°
Somopneustes variolaris [ f#EHE 27 0.26 + 053 (2- 0)°
Prionocidaris baculosa FR ST BEM T 27 0.19 + 0.56 (2 - 0)°
Diadema setosum GRIVER(TI 27 0.15 + 0.36 (1- 0)°
Ecuidaris metularia LR (L BEIE R 27 0.11 + 0.42 (2- 0)°
Tripeustes gratilla Fi =5 e 27 0.11 + 0.42 (1- 0)°
Echinothrix calamaris BRI A 27 0.04 = 0.19(1-0)°
Diadema sevignyi IR E 27 0.04 + 0.19(1-0)°

a,b : Mean densities followed by the same superscripts, aor b, are not significantly difference (Kruskal-Wallis test, p>0.05).
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Fig. 3. Percentage distribution of sea urchin by three depths (3, 6 and 9m) at the five sampling areain the

Maoaw Bay of the northeastern Taiwan.
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Fig. 6. Densities of sea urchins by depths in the Maoaw Bay of the northeastern Taiwan (solid circles,

present; open circles, absent; 1, Echinostrephus aciculatus; 2, Echinometra mathaei; 3, Anthocidaris

crassispina; 4, Echinostrephus molaris; 5, Stomopneustes variolaris; 6, Pionocidaris baculosa;

7, Diadema setosum; 8, Ecuidaris metularia; 9, Tripeustes gratilla; 10, Echinothrix calamaris;

11, Diadema sevignyi).
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Table 3. Number of species and number of individuals collected, and estimated Species richness indices

(d), Simpson's species diversity indices (c), Shannon's species diversity indices (H), and Pielou's

evenness indices (€) of the sea urchins in the five sampling areas of the Maoaw Bay in the northeastern

Taiwan
Sampling  Number of Number of ~ Number of d-value c-value H-value e-value

Area samples species individuals
1 9 6 723 1.75 0.20 0.20 0.26
11 8 6 248 2.09 0.36 0.27 0.35
v 8 10 1490 284 0.36 0.28 0.28
\% 2 5 440 151 0.12 0.12 0.17

Total 27 11 2901 2.88 0.29 0.26 0.24
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Table 4. Number of species and number of individuals collected, and estimated Species richness

indices (d), Simpson's species diversity indices (c), Shannon's species diversity indices (H), and

Pielou's evenness indices (e) of the sea urchins in the three depths of the Maoaw Bay in the

northeastern Taiwan

Depths Number of Number of Number of d-value c-value H-value evaue
(m) samples species individuals
3 14 9 1921 244 0.32 0.25 0.26
6 8 7 530 2.20 0.30 0.25 0.30
9 5 8 450 2.64 0.17 0.17 0.18
Total 27 11 2901 2.88 0.29 0.26 0.24
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Fig. 7. Relationships between the density of Echinostrephus aciculatus to the Species richness index (a)

and to the Simpson'sindex (b) for sea urchins in the Maoaw Bay of the northeastern Taiwan.
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E PR H3E (McClanahan 1988) °

TRHE S 2 i R 7 B K (Carpenter
1981 ; Lewis 1986 : McClanahan 1989 °
1995 > 1998 ;: McClanahan and Muthiga 1989 ;
Morrison 1988 ; Neudecker 1979 ; Pain 1966 :
Wellington 1982) - &G HT5EHEH » TEARMEIR
HEE 1T B B R P VR - R R R S IR
I 2015 - FR RIS A KRR T R i
B A R D P ad AR (Silva and
McClanahan 2001) - Y& 2 B & EiEE
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5E K& $H%5 %5 (M cClanahan 2000) © ¢ 7F & i
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JEEZELFEE SL U 8 e B B DR
WAl I i i i p g 3 5 (AR AT
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feth BATEEE 2B S i K228 305
RO [ IR SR R > 6 sl b B 2 KL
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HEHEBERRED > HinEaRERRERNRE
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(Tripeustes gratilla) ~ % /E(Anthocidaris
crassispina) ;[ #5 % (Stomopneustes
variolaris) » & Hig B 0t 5 30 & (80 5%
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HEFTMEBD V) S s FE AR IR AS R 2 T 5T -
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