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Laboratory Tagging Experiment of Sea Urchin,
Hemicentrotus pulcherrimus (A. Agassiz)

Sung-Bum Hygr, Sung-Kyoo Yoo
Department of Aquaculture, National Fisheries University of Pusan,
Nam-gu, Pusan 608, Korea

and

Sum Rwuo
Yosu Hatchery, Fisheries Research and Development Agency,

(Received January 20, 1685)

Yosu 542, Korea

Tagged and untagged sea urchins, Hemicentrotus pulcherrimus (A. Agassiz) were reared for 84 days
in the laboratory. Vinyl tape and trapall paper were used as tag materials. The natural mortality,
mortality by predation and shedding rate of tags of the tagged groups were examined, and the results
were compared with those of untagged control group. The results of Chi-square test of natural mortality
between tagged and control groups were very significative, however, the comparison between the two
tagged groups was insignificative. No effect of tag attachment seems to be present at the point of natu-
ral predation by starfish, and x2-test between two the tagged groups on the loss rate of tags showed
also insignificance. The mortality shortly after tagging seems to be negligible, and the distinct decreasing

effect on growth due to tag attachment was not revealed because of

rearing periods.

Introduction

For the purpose of fisheries stock assessment, e.
g., biomass, survival and mortality rate, migration,
etc., marking or tagging technigues are widely used.
However, the errors caused by marking or tagging
itself should be compensated, and two types of er-
rors can be classified in this case. Type A errors
affect the estimate of the rate of fishing, but not
the estimate of total mortality and survival. In
this category can be placed the death of any consi-
derable individuals or the loss of their tags shortly
after marking or tagging, and incomplete reporting
of marks or tags. Type B errors include those
which affect the estimate of total mortality, but
not the estimate of the rate of fishing. Here
belong any loss of tags from fish which occurs at

a steady instantaneous rate throughout the whole

insufficient individuals and

period of the experiment, extra mortality among
tagged or marked fish and emigration of fish
from the fishing area (Ricker, 1975).

Though sea urchin, Hemicentrotus pxlcherrimus,
is one of the most important fishery stocks at the
intertidal zone of Korea, its stock structure is not
yet fully known. Accordingly, this expcriment was
carried out in laboratory to reveal the effect of the
errors at tagging experiment of sea urchin, Hemi-

centrotus pulcherrimus, in field.

Marking experiment of sea urchin was perfected
at first by Moore (1935). He adopted the attaching
tags with an elastic band around the test, but found
Sinclair (1959) used
threaded
through holes drilled in the spine of Phyllacanthus

unsuitable because of loss.

nylon line’ or .brass line which was

parvispinus. However, this technique was also found

impracticable because of loss of the spine. The
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external dyeing method (Swan, 1961) which is
suitable for the individual marking of small num-
bers or mass marking where individuals need not
to be ascertained, but does not allow individual

marking of a large number of animals. Coloured

vinyl tube (2mmX1.7mm dia.) was used in the
tagging of Hemicentrotus pulcherrimus by Fuiji
(1962). The similar method using nylon monofila-
ment and electric high speed drill was attempted,

and no interference in normal behavior or growth
seemed to occur due to the marking process (Ebert,
1965). Kobayashi and Taki (1969) used the tetra-
cycline as a internal marking method, and this tech-
nique was adopted by Pearse and Pearse (1975) and
Ebert (1977, 1980, 1982). But this method can not
be used to mark individually, and the reporting of
fishermen is

recovered sea urchin from the local

hard to expect. Besides these problems, as sea
urchin uptakes the marking material, tetracycline,
it seems to be unsuitable for long periods of mark-
ing experiment.

Considering the techniques mentioned above, the
external individual tagging method seems to be
adquate in Korean intertidal zone where the com-
mercial sea urchin fishery is very active. In this
study, the tagged sea urchins are reared in the
laboratory with the untagged ones as control group,
and the effects of tag attachment and tagging itself

are evaluated.

Materials and Methods

One hundred thirty-five sea urchins were collected
at the rocky intertidal zone near the Institute of
Marire Sciences, National Fisheries University of

Pusan, According to body sizes, the specimens

were devided into 3 groups. large, medium and
small group. Two types of tag material were se-
lected. One is trapall paper, and the other vinyl tape
which was used in dual-track. The dimensions of all
tags were unified at 1X2.5 em. In the case of trapall
paper, the serial number of tag was marked with
dark pencil, and dualtrack was used in case of
vinyl tape tag. Fishing line(0.3 mm dia.) was used
for the attachment of tag to sea urchin.

After removal of debris of shells or algae from
sea urchin, the specimen was placed on filter paper
for ca. 1 min, and then the test diameter and body
weight are measured to read 0.1 mm and 0.01 g
precision. Soon after two small vertical holes were
made instantly at the outside of ambulacral zone with
a needle(1 mm dia.), and the tag was attached with
fishing line through the holes. The mean weights
of trapall paper and vinyl tape tags were 30 mg and
85 mg, respectively, Fishing line varied from. ca. 6
to 8 mg according to the size of sea urchin. To
avoid desiccation, sea urchin was kept in wet state
except for weighing procedure. Table 1. shows the
number and mean body weight of sea urchins for
the experiment.

On the other hand, considering natural condition,
five starfish, Asterina pectinifera, with mean body
weight of 26 g were also prepared as the natural
enemy. All tagged and untagged sea urchins and
starfish were stocked, and reared at the same time
in a raceway culture tank of 1m3® water volume.
The turnover rate per day was 0.5, and the tank

was cleaned once a week. The daily water tem-

perature was recorded. Ample air and food, i.e.,
Ulva pertusa, Sargassum sagamianum, Sargassum
thunbergii, Zanardinule cornea, Chondrus sp. elc.,

were continuosly supplied during the experiment

Table 1. Number and mean body weight of sea urchin, Hemicentrotus pulcherrimus, used in

the study
Vinyl tape Trapall paper Control
Size group R . .
No. Weight+S.D (&) No. Weight+S.D (g) No. Weight+S.D (&)
15~27 g (L) 15 19.35+3.30 15 18.29+2.81 15 19.92+3.38
8~13 g (M) 15 10.91+0. 87 15 10.98:+1. 46 15 10.85+0. 87
3~ 5 g (S 15 4.91+0.44 15 4.7940.64 15 4.72+0.50

*L, large; M, medium; S, small
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Table 2. Mortality and shedding of tag during the rearing period by tagging group

Mortali Vinyl tape Trapall paper Control
ortalit i
rtality Size group No. 2 No. % No. P
15~27g 7 47 5 33 4 27
Natural 8~13g 6 40 6 40 1 7
mortality 3~ 5g 7 47 6 40 2 13
Sub total 20 44 17 38 7 16
15~27g 2 13 3 20 — -
Mortality by 8~13g 0 0 3 20 - -—
starfish 3~ 5g 2 13 2 13 - —
Sub total 4 9 8 18 4 9
15~27g 1 7 2 13 — —
Shedding 8~13g 0 0 1 7 - -
of tag 3~ 5g 2 13 1 7 - -
Sub total 3 7 4 9 - -
Total 27 60 29 64 11 24

period. The tag serial number or test diameter of
the dead individual during 84 days of rearing peri-
ods (June 28~September 19, 1984) were kept. At the
end of experiment test diameter, body weight and
gonad index (gonad weight/body weight}<100)of all
survived sea urchins determined.

Results and Discussion

The number of dead individuals and mortality
rate after 84 days of rearing period are shown in
Table 2. At the standpoint of natural mortality,
vinyl tape tagging gave higher mortality than tra-
pall paper tagging, and the mortality of former
group was 2.75 times that of the control group.
The result of Chi-square test for independance(Sch-
wartz, 1975) of mortalities between vinyl tape
and control group is very significative (x2=8. 94,
$<0.01). The result between trapall paper and
control is also significative (¥2=5.68, p<C0.05).
However, the comparasion between two tagged
groups, Trapall paper and vinyl tape, shows insig-
nificance. Taking survival rates of the control group
as 100%, those of vinyl tape and trapall paper
tagged groups decreased to 66.7% and 73.8%,
respectively. The higher survival rate in trapall
paper group seems to have been caused by light tag
weight of the material. On the other hand, five

starfish were all survived, and the number of sea

_ vinyl tape group were the same.

urchin preyed on by starfish was the highest in
trapall paper tagged group. Those of control and
The results of
x2-test among the groups revealed insignificance.
In consequence, no effect of tag attachment scems
to be present at the point of natural predation by
starfish.

The comparison between two tagged groups on
the loss rate of tags during the rearing period shows
insignificance. The mortality of type B erros
of Ricker (1975) can be compared with the sum of
natural mortality, mortality by starfish and shedding
of tag in Table 2. Inthat case, the mortalities
by vinyl tape and trapall paper tagging are 60%
and 649, respectively. Although the value of x2
~test of thess two groups is not significative, the
x2-test between control and tagged groups shows
high significance (control: vinyl tape, x2=14.58,
$<0.01; control: trapall paper, x%=11.66, »<
0.01). Therefore, the decreased survival rate by
type B mortality of vinyl tape and trapall paper
tagged groups were calculated as 52.6% and 47.49;,
respectively.

The gonad index and mean growth rate of sur-
vived sea urchins after 84 days of rearing are com-
puted as shown in Table 3. The growth rates by
individual of control group were not able to know
,and that of trapall paper group (12.28%) was
a little higher than that of vinyl tape group (11.96
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Table 3. Mean growth rate and gonad index of survived sea urchins by tagging groups

No. of Mean body weight + S.D(g) Mean growth
Type of tag . - rate(% Gonad index
survived Initial(A) Final(B) ((B—A)/A)X100)
Vinyl tape 17 11.76+5.41 12.93%5.48 11.96+8. 80 11.81+3.33
Trapall paper 16 10.45:45.00 11.37+4.94 12.28+9. 87 10.99+3. 67
Control 34 ? 12.3846.73 ? 12.46+3.15

Table 4. Number of dead individuals, shedding of tag and mean water temperature during

the rearing period

Natural mortality

Mortality by starfish

Shedding of tag Mean water

Rearing period - : : temp. £S.D.
Trapat Vioy? control TPl YL contral  RRT UL ey
June 28~July 4 1 1 18.3+0.37
July 5~11 1 2 18.8+0.38
July 12~18 1 20.5%0. 67
July 19~25 1 21.9+1.02
July 26~Aug.1 1 1 24.540.44
Aug. 2~8 1 1 23.1+1.10
Aug. 9~15 1 2 23.9+0.58
Aug. 16~22 1 1 25.1+1.34
Aug. 23~29 i 2 25.4+0.74
Aug. 30~Sept.5 2 2 1 1 23.8+1.64
Sept. 6~12 9 i0 3 1 21.8+0.36
Sept. 13~19 4 4 2 1 1 21.6£0.49
Total 17 20 7 8 4 4 4 3

9%). These values are however not significative in
Student’s ¢~test. With regard to gonad index, that
of control group is the highest, and that of trapall
paper group the lowest. The results of student’s
t-test, among these 3 groups show insignificance.
Although the adverse effect on growth due to tag
the

the research which do not which do not show any

attachment should exist in theory, results of
distinct difference can de attributable to insuffcient
size of samples and short rearing period.

On the other hand, the first dead

tagged sea urchins by natural mortality appeared on

individual of

the 37th day after stocking, and only 3 individuals
died upto the 58th day. The first loss of
vinyl tape appeared on the 10th day after stocking,
The
mortality

tag of

and that of trapall paper on the 23th day.
majority of dead sea urchins by natural
occurred at the end of rearing period. Therefore,
the relative high mortality of the sea urchin in this
study seems to be caused by the deterioration of
water quality at the last period of the experiment.

Taking into consideration the results of Table.4, it

seems that the type A mortality could be negligible.

Fuji (1962) reported that natural mortality of tag-
ged sea urchin, Hemicentrotus pulcherrimus, was
3.4 times as high as that of untagged sea urchin,
however, the rearing period (8~24 days) was too
short to reveal the mortality type B. On the other
hand, nine individuals among 137 tagged sea ur-
chins died within the first day after stocking. Com-
paring this result with that of present research,
the mortality type A was much higher in his study.

Referring to results of Glynn (1968) on the desi-
ccation tolerance of five littoral sea urchin species,
and the preliminary experiment for the present
study the mortality type A seems to depend greatly
on the condition of desiccation of sea urchin at

tagging procedure.

Conclusion

In spite of tagging experiments of sea urchin by
many authors, the effects of mortality type A and
B have not been fully investigated. Therefore, the
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results of this study can not extensively be com-
Though 84 days for this

cxperiment are not enough, for the selection of tag

pared with the others.

matcrial for sea urchin tagging experiment, vinyl
tape seems to be better than trapall paper. The
latter has the merit because of light tag weight
which is important to decrease the mortality type
B. However, sea urchin often grazes the tag tself
and the serial number written by dark pencil be-
comes vague after some months with high shedding
rate of tag. The death of sea urchin or shedding
of tags shortly after tagging seems to be negligi-
bleif the sca urchins are well dealt with skilled
technique avoiding desiccation.

With respect to type B mortality, the survival
rate with vinyl tape tag is calculated as 66.79%%,
and the effect of type B mortallty on growth rate
is not fully understood because of the short re-

scarch period and insufficient size of the sample.
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25X A, Hemicentrotus pulcherrimus(A. Agassiz)e] EPNIERNE B

FrEOE - WD RZE - HEY
FIKERR BHEBR. *KERHED: BEAEYIE®RE
(19853 19 209 <=g])

v dulo] 2o} trapall S A83le] 90RS TFAA, Hemicentrotus pulcherrimus(A. Agassiz)d] Fx| =
FaAgn. HEHOE EAE TAA7A g TR0 6B WHoEA Wit SBE S
F83te] 198411 64 285 9% 19917bx] 84d7t AGA A A3 ek EHMEA G8 BRI,
gl % A%, ENUREEE MEMEAE 2asel 422 a T4 stests] 3
 BATE A2 AQATEL TL A 2ol F EAT Aol AL Fa40 dglnh ®
ARZA L Bl AL 4FE FrAoz 2olx] gon %A dbge W F IAL 4b]9
g-test G4 HEMe gk AL e EA3D A Fel Yok BrE(ype A)E EA KigE
A EHRE 2ASE T2 F JeAoE Atdd EEHEREY 48 22 A%E (ype B)E
Wdele] o] A9 47.4%, trapall #KS) A4 52.6% glvh. trapall e O She & FUBEE ov =
A AAE Al s WEEF gl A dANEst 4A 4P Qe o Bel AAHY =
Aol = v dulo] 27} A Ao vkl

— 368 —



