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Age and Growth of Sea Urchin, Pseudocentrotus depressus
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We studied age and growth of the sea urchin, Pseudocentrotus depressus, to obtain some informations
regarding its sustainable production and appropriate resources reinforcement. The samples were collected
at two locations (Ongpo and Bubhwan) in Jeju, Korea. Annual rings were formed from October to January,
and this period was well matched with the time just prior to or during their reproduction. Two population
regression lines generated by using Walford's plotting with mean radius of each age group showed significant
differences in their growth rate between the two sampling locations (p<0.01). When the regression equations
were calculated using either madreporite's radius (R) and test diameter (L) or body weight (W) and test
diameter (L), the results were L=23.830+11.735R and W=0.0004L", and no statistically significant
differences were detected between the two populations (p>0.2). Based on the data of madreporite's radius
and test diameters, two estimated growth equations were L,(mm)=72.988(1-e'°'412("o'596)) and L{mm)=
70.195(1-6'0'365("0'51f)) in Ongpo and Bubhwan population, respectively. Three distinct annulus groups were
recognizable within the distribution of the radii of the annual rings measured from age 1 to age 5. The
mean radii calculated from the same annulus group were all identical even though they were from different
age groups.
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Fig. 1. Sampling locations of Pseudocentrotus depressus in
Jeju island.
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Fig. 2. Pseudocentrotus depress. Comparison of changing
patterns of MGR (a), closed circle and MGR (b), open circle
monthly estimated from the second to fourth annulus group
between October 1995 and December 1996. MGR (a) and
MGR (b): See the legend in Table 1.
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Table 1. Pseudocentrotus depress. The number of samples (No) used and marginal growth rates (MGR) monthly estimated
from the second to fourth annulus group (72, 73, 74) during the study period. MGR (a), the values based on the original
data; MGR (b), the values based on the means calculated with three month data including immediately before and after
the month concerned

72 73 74
Dates

No MGR(a) MGR(b) No MGR(a) MGR(b) No. MGR(a) MGR(b)
Oct. '95 5 0.308 0.285 5 0.132 0.160 8 0.134 0.131
Nov. '95 13 0.275 0.290 7 0.212 0.166 3 0.124 0.134
Dec. '95 8 0.288 0.257 10 0.153 0.162 5 0.144 0.154
Jan. '96 19 0.208 0.243 7 0.120 0.137 2 0.195 0.164
Feb. '96 17 0.232 0.235 11 0.138 0.127 8 0.152 0.159
Mar. '96 5 0.266 0.266 11 0.124 0.134 10 0.131 0.142
Apr. '96 4 0.301 0.286 8 0.139 0.145 10 0.144 0.131
May '96 9 0.291 0.295 30 0.173 0.163 8 0.119 0.129
Jun. '96 14 0.293 0.292 16 0.178 0.155 5 0.123 0.121
Jul. '96 16 0.291 0.294 13 0.115 0.149 4 0.121 0.120
Aug. '96 18 0.297 0.286 17 0.153 0.135 7 0.116 0.109
Sep. '96 14 0.271 0.254 14 0.137 0.130 14 0.089 0.100
Oct. '96 14 0.195 0.234 17 0.100 0.121 7 0.094 0.086
Nov. '96 53 0.235 0.223 22 0.125 0.106 6 0.074 0.088
Dec. '96 25 0.239 0.227 21 0.093 0.113 14 0.097 0.122

Table 2. Pseudocentrotus depress. The mean radii (7) of annual rings estimated from the 10 different age groups collected
at Ongpo and Bubhwan area

Sampling

location "9 No  TD R 71 72 73 Y4 s 76 77 73 79 710

Ongpo 1 31 4339 2180 0.638

2 233 5312 2603 0.621 2001

3 135 60.80 3.069 0.691 1962 2.682

4 69 66.73 3517 0740 1972 2673 3.138

5 40 6791 3654 0734 1939 2579 2980 3.337

6 11 7883 4.111 0756 1938 2542 3.040 3449 3.816

7 9 7321 4171 0637 1592 2298 2763 3184 3559 3911

8 5 7680 4506 0568 1.656 2354 2808 3.158 3406 3.746 4.058

9 1 85.00 4580 0750 1.740 2130 2480 3910 4.100 4390 4600 4.820

10 2 8450 4320 0830 1650 2225 2520 2810 3100 3380 3645 3885 4.110

Average 0697 1.828 2435 2818 3308 3596 3.857 4.104 4.353 4.110

7 4408 1982 0.680
64 53.04 2588 0656 1.842
129 59.05 2.991 0.640 1743 2515
132 6363 3364 0689 1713 2475 2970
84 6558 3558 0.681 1661 2360 2.822 3.213
52 6772 3765 0.706 1.667 2244 2706 3.088 3.442
18 68.04 3.897 0734 1741 2319 2764 3.024 3319 3.627
6 6957 3.975 0602 1463 2067 2478 2760 3.083 3395 3.700
2 6720 4300 0805 1550 2050 2425 2675 2915 3215 3435 3.680 4.015

Average 0.688 1673 2290 2694 3.398 3190 3412 3568 3.680 4.015

No, Number of samples; TD, test diameter; R, radius from the focus of genital plate (medreporite) to each anuual ring.
The unit of radius: mm.
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Table 3. The mean radius (mm) of each annual ring estimated from the Ongpo and Bubhwan populions of Pseudocentrotus

depressus
Area Age range A 72 74 7s 76 71
Ongpo 1-6 0.697 1.962 2619 3.053 3.393 3.816
Bubhwan 1-7 0.684 1.728 2.383 2.811 3.109 3.381 3.627
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Fig. 3. Pseudocentrotus depressus. Walford’s plot with mean
radii of each annual ring estimated from Ongpo and Bubhwan
populations.
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Fig. 4. Pseudocentrotus depressus. Frequency distribution of the distance between focus and lst annual ring measured with
the age 1 to age 5 collected at Ongpo and Bubhwan.
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Fig. 5. Pseudocentrotus depressus. Frequency distribution of the distance between focus and 2nd annual ring measured

with the age 2 to age 5 collected at Ongpo and Bubhwan.
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Fig. 6. Pseudocentrotus depressus. Frequency distribution of the distance between focus and 3rd annual ring measured with

the age 3 to age 5 collected at Ongpo and Bubhwan.
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