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Changes of Some Harvested populations of Gamtae,
Ecklonia cava Kjellman
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INTRODUCT I ON

In Korean water, it is a well known fact that Gamtae ( Ecklonia caca Kjellman) and Mo-

jaban ( Sargassum spp.) are the main components of underwater marine algal forest.

They

formshelter and spawning places for fishes and feeds for topshells and abalone,etc.
In Jeju island, there is a manufacturing plant producting alginic acids fromGamtae which
drifted on the shore after typhoon. In the last several years, however,the demands for

Gamtae has increased rapidly, and necessary amounts for producing alginic acids

could
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not supply the needs. Therefore, women div-
ers have harvested Gamtae for the purpose
of supplementing the supply unfortunately

they have done so without consideration,and
— 33°31'30"N

-

the overharvesting of Gamtae brings out the
problemof destruction of its algal populations.

The previous studies about Gamtae are very

3,08.8€.22)

v

limited. Only a few investigations were made
namely on the distribution of this species (
Kang, 1966 ; 1968 ; Kang et al., 1978 ; Lee et
al, 1971 ; Lee, 1974, 1976 ;Lee, 1976), on its
growth and seasonal variation of weight(Iwa-
hashi, 1968 a, 1968 b), on the changes of year
class (Iwahashi, 1971 ); as a line in the chain
of ecological study,and on the age and growth
(Hayashida : 1977 ).

The present study attemps to determine the
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Fig. 1. Showing the thre%e invesigated tion and to compare it to those of the harvested

cite population. Discussions were made on the ecol-
S S.
ogical effect of harvest of Gamtae population.

METHODS

Three different sites (Fig. 1) were selected to investigate Gamtae (Eckloma capa Kjellman
) populations in the eastern part of Jeju island,and the investigations were performed
from April 1979 to March 1980.

The investigations of unharvested algal population in natural condition were made in
depths up to 20m~ 22m, beyond the usual diving depth of women divers. Substrata of
these places composed mainly of sand and extruding flat rocks. The investigations were
carried out in one of the flat rocky areas by scuba diving using a5m X 5m rope quadrate
to collect all the Gamtae fronds.

All collected fronds were cut in cross sections(Fig. 2) in the middle portion between
the starting point of holdfast and the first pinnate blade, and the growth rings(Hay-
ashida: 1977 ) were examined under a light microscopy.

The harvested Gamtae populations were investigated on three different sites :one year
old population after harvesting near the Udo coast (Fig. 1.C),two and three years old
populations near Jongdali coast(Fig. 1.B). The water depth of those three investigated
sites were within the range of 7m~ 10m, and the substrata condition of the three sites
were almost identical (Fig. 1. A).
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Changes of some harvested populations of gamtae
RESULTS and DISCUSS IONS

in 1u79 the unharvested population (Table 1) has its maximum density 33.9individuals
perm in August and i1t decreased to 1(0.13 individuals per n»# in October. The mean den

sity was 18.40 frond per n2. Two or three years old fronds were the dominant group ,
and the mean density was 6.02~ 5. 53 in-
dividuals per »#. While the other algal groups
with no growth ring groups with shown its
1ndividual number as 3.88 per n#,and three
growth ri ng group was (.82, and fourgrowth
ring group (. 10.during the investigating
vear of April 1979 ~ March 1980.
In one year old group was increased at
the rate of 559 compared with the growth pinnate
ring group, while 1ndividual number of blade
two growth ring group was decreased at the
relatively small rate of 89 compared with

one growth ring group. But individual

numbers of three and four growth rings de-

creased at the rate of 85% and 88% compared _H

stipe portion

of
Cross section

two and three growth ring groups during the
investigating periods fromApril 1979 to
March 1980.

The intvidudal numbers were compared
from July to August with the number of Octo-
ber to November1979 after the summer typhoon

season was over. All of individual numbers

weredecreased;at therate of 67% in no grow-

holdfast .7f

th ring group, 75% in one ring growth group,

at relatively small rate of 19 % in two Fig. 2. Gamtae frond, Eckionla cava Klell,
growth ring group, 76 % in three growth showing the portion of cross section.
ring group, and maximumrate of 100 % in

four growth ring group.
Therefore. the consisting age of the main individual groups in unharvested populations

could estimate its age as Z~3 years old. The other individuals were left out from po-
pulation and disappeared or washed ashore by wild waves after bad weather condition.
On the other hand, individuals of growth ring counted the mumber as 21.16 per n7. while
one growth ring individuals was 6.81 after the first appearance but its number indica-
ted that they were decreased at the rate of 68% compared with no ring group (Table 2)

in the harvested Gamtae population with one year passed.
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Table 1. Monthly changes of Gamtage ( Ecklonia cupe Kjellman ) density based on the
unharvested population

Month ’749 5 6 7 8 9 10 11 12 ,8;) 2 3 a:en;a)ge

No 12.48 2.92 4.32 4.84 10.44 - 2.28 2.76 - 1.56 - 3.22 3.88
<lGIR | 644 7.6 B.1612.28 15.84 - 3.28 3.2 - 4.6 - 6.04 6.02
:g/ GR |7-32 6.56 5.4 5.88 6.36 - 4.25 5.72 - 6.08 - 7.12 5.53
E GR 1064 0.4 084 1.96 1.08 - 0.32 044 - 0.96 - 0.76 .82
f‘sz‘;R. 0.080.16 ¢ 0.2 0.2 - 0 0 - 0 - 0.24 0.10
- iG?Rw C 0 0 0 0.04 - o 0 - 0 - 0.2 0.02

G.R. growth ring
~= Failed to collect fronds

In two years Gamtae population(Table 3 ) after harvest, the average individual number
of no ring group was 7.54 per n?, while one growth ring group was 3.27, which shows
‘decreasing tendency at the rate of 57 % compared with no growth ring group. On the
contrary ,the average individual number with three growth ring were 5.2 which shown
approximately 60 9% increase rate compared with two growth ring group.

Table 2. Monthly changes of one year passed Gamtae density after harvest

Month 79 80 average
4 5 6 7 8 9 10 11 12 1 2 3 (n)

ENO

9 |GR 38.48 29.84 32.12 25 19.88 - 8.16 7.32 - - 8.48 - 21.16

©

E

E

sS10el 0 0o 0 7.04 652 - 7.40 5.84 - - 7.28 - 6.8l

In the harvested sites, all of the Gamtae populations were much higher in indivi dual
numbers and approximately two times higher than unharvested Gamt ae population,but it
is interesting that the individual number with no growth ring group was 21.16 permt,
while one growth ring group was 6,81 at the rate of 609% decrease. However , it was
decreased at the rate of 249% in the three yearsold algal population of Gamtae (Table 4)
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Changes of some harvested populations of gamtae

Usually ,high decrease rate reached upto 70 % after typ'haon(Iwahashi:i1971 ). Similar
results were obtained in the one year old Gamtae population after harvest.But in two po-
pulations, two and three old after harvest, the decrease rate reduced at t.-;li'é"r'ate of
57 % and 24% respectively. It was supposed as the result of protection by aéult" fronds

when the young ones were weak.

Table 3. Monthly changes of two years passed Gamtae population after harvest

’ ’
Month 79 80 average
4 5 6 7 8 9 10 11 12 1 2 3 (m)

G.R.[10.92 10.04 7.68 8.16 10.64 - 3.36 3 - - 652 - 7.54

GR. 0 0o 2.16 3.8 4.28 - 1.52 1.96 - - 5.92 - 3.27

Individual ()

GR| 3.88 3.44 4.35 6.48 8.52 - 4.16 4.28 =~ - 6.56 - 5.20

No.

Some divers engaged in the harvest of Gamtae insisted that if one frond was cut off

the two new fronds grow. However,this is a groundless thought if one takes into the
sporing periods (Okamura : 1936) of Gamtae spore. If one part of Gamtae fronds is har-

vested in some’Gamtae population and all of remaining other fronds drifted and left out,
it is very difficult to recover with new population. For that reason, harvesting period |
of this algae must avoid summer season and delay at least two month from August to

prevent the damage of a Gamtae populations.

Table 4. Monthly change$of three years passed Gamtae density after harvest

79 80 average
Moth | "y s 6 7 8 9 10 11 12 1 2 3 ()
,_\lNo - . - _
SIG R, | 648 7.08 7.56 8.2 7.72 1.72 2.36 6.96 6.01
ERDR! } _ - :
Sigk | o 0 0 2.766.16 3.52 2.88 7.48 4.56
E
Bl % 5.047.28596 8.6 7.24 - 4.6138 - -5 - 5.95
o\,
“lek 22 116 1.84 1.48 2,64 - 072 0.84 - - 1.32 - 1.52
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SUMMARY

Populational changes of Gamtae (Ecklonia cava Kjell man) harvested by women divers were
investigated to compare with three unharvested Gamtae populations at the three differ-
ent sites in the eastern part of Jeju island from April 1979 to March 1980.

Main consisting 1ndividuals of Gamtae population were 2~3 years old fronds as seen by
.the growth ring,and its individual numbers were 6.02~ 5.33 per nt in the unharvested
Gamtae population.

In the harvested Gamtae population with one year passed, individual numbers of fronds
approximately four times temporarily, while, the other two groups with two and three
years old were far surpassed in individual numbers, reached up to two times more than
unharvested Gamtae population.

However, if the sporing period is late fall, above increasing rate of individual num-
bers in harvested populations could be thought of an effect of discharged spores from
other populations of Gamtae. Therefore, the harvesting periods, presentl y known as sum-
mer season, must delay at least two month from August, although the sporiag period

can not be defined exactly.
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