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Garglim Bay is not only important fishing ground but also expected area for the tidal power
plant. The construction and operation of tidal power plant will make change the ecosystem of this
bay. Therefore, the actual fisheries stocks should be precisely understood for the effect estimation
and overall utilization of the bay after the construction of the tidal power plant.

During the study period from January through December in 1981, forty-six adult fishes species,
3 species of fish egg and 25 fishes larvae species have occurred in the bay.

Considering the result on monthly distribution of eggs and larvae, the inner area of the bay
seems to be important as nursing ground of larvae spawned at the outside bay in winter, e. g.,
Amirodytes persomatus, and Enedrias sp. This inner bay is also major spawning ground for

raany species spawning ian spring and summer, e.g., Gobiidas, Konosirzs punctetus, Engraulis
japorica, etc.

Taking into consideration the annual mean production for three years(1978~1980), there are two
major fishing seasons. The one is in May-June for Enedrias larvae stock, and the another in
Octobar~November for big eyed herring stock.

For the mariculture stocks, short necked clam, oyster and laver are important species. After
construction of the tidal power plant, the migratory species, i.e., larvae of Enedrias and Ammo-
dytes personstus, Mugil cephalus, Konosirus punctetus, etc. will be directly damaged by the interup-
tion of migration route.

On the other hand, the changa of physico-chemical factors of seawater will also affect the
ecosystem of the bay. Consequently, for the overall utilization of the bay after construction, the
actual ecosystem including the fisheries stocks, must be precisely revealed, and the mechanical
designs, e. g, sluice position and its demension, should be also considered with these biological

characters of the bay.

]. Introduction

The coasial areas of the Seosan-Gun, including
Garolim Bay is the most important fishing ground
in ths west coast of Korea. Furthermore, there

is the program to establish the tidal power plant

at the mouth of Garolim Bay. The construction
and operation of the tidal power plant will ma-
nipulate the tidal regime, and this will concomit~
antly affect the fisheries resources of Garolim
Bay. Thus, the actual situation of fisheries resou-

rces should be precisely understood. This know-

*This study was supported by the fund of KORDI, BSPE 00030-55-3.
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ledge will be indispensable to estimate the influ-
ence of tidal power plant on the fisheries, and
for reasonable management and overall utilization
Therefore, the

object of this survey is to provide the basic infor

of this bay after construction.

mations on fisheries resources in Garolim Bay
before the construction.

Before going further, the authors thank to Dr,
Hyung Taic, Huh, Director of Korea QOcean Res-
earch and Development Institute (KORDI), and
the scientists of biological oceanography labora-
tory of KORDI for their heartful aids for this
study.

. Materials and Methods

Monthly survey in sitx was carried out from
January to December, 1981. Six sampling stations
from the entrance into the bay to the inner bay
were determined by considering the local con-
dition (Fig. 1).
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Fig. 1. Sampling stations in Garolim Bay.

For the investigations of fish eggs and larvae,
standard net(mouth diameter: 1m, mesh size: 240
um) was towed for about 15 minutes at the sur-
in 10%
neutral formalin were identified according to the
taxonomical keys of Russell (1978),
(1977), Abe (1978), etc.
and larvae were computed in individual numbers
per 1,000m3.

Adult fishes were sampled using thres types of

face at each station. The samples fixad

Chyung

The numbers of eggs

fishing gear: trammel net, small bottom trawl and
stow net. The external and internal mesh size
of the trammel net which was used to collect the
pelagic fishes were respectively 190 s and 25 mm,
The length, width and mesh size of the small
bottom trawl for the sampling of demersal fishes
were respectively 5.5m, 2.5m and 38mm. Oa the
other hand, fish samples of stow net were dire~
ctly collected from the commercial stow net
vessels.

The data of fisheries activities and catches
statistics in Garolim Bay were collected from the
county office of Seosangun, National Federation
of Fisheries Co-operatives, and Office of Statistics
of Ministry of Agriculture and Fisherizs, and

were analyzed for the study of fisherizs rasources,

. Results and Discussion

1. Species composition of adult fishes

During the survey period, forty six spccies of
adult fishes have occurred. All of them were
Teleost except two species: Triakis scylliz and
Raja kenojei (Table 1), The most abundant spzacies
appeared in April(22 spp.), and the least specie
in Decembe (5 spp.).
flounders occurred through the year, but other

Generally, gobies and
species seem to be presented seasonally in Gar-
olim Bay.

Because of the insufficiency of unified fishing
effort and different fishing gears, it was not

possible to analyse the structure of each stock.
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Table 1. Occurrence of aduit fish species in Garolim Bay in 1931

Fishing gear

Species Month

Trammel net

Bottom trawl

Stow net

J.FM.AMJ.J.A.S.O.N.D. J.F.M.AM.J.J.A.S.O.N.D. J.F.M.-AM.J.J.A.S.0.N.D.

Triakis scyllia

Roja kenojei
Konossrus punctatus
Harengula zunssi
Trissa hamiitoni
Engraulis ) Jjepamica
Plecoglossus altivelis.
Anguilla jaMica
Astroconger myriaster
Synzrathus schlegeli
Hippocampus coronatus
Sphyrcena pinguis
Latcolabrex jaronicus
Hapalogenys mucronatus
Nibea atbiflora
Leonthepagrus schlegeli
Azuma emmnion
Ammodytes personslus
Drysstemma clokime
Enedrics fanzi '
Zoarczs giliis
Cecliionymus richardsomi
Gobius pflaumi
Licanthogebixs flavimanus
A. kasta
Chaeturichthys stigmatias
Tricenopogon barbatus
Tridentiger trigonocephalus
Sebastes odlogus

S. kubbsi

Inimicus japomicus
Hezagrammos otakii
Platyesphalus indicus
Trachidermus fasciatus
Liparis tenchai

L. punciulotus ckadai
L. tessellatus
Bethidae gen. sp.
Verceper veriegatus
Kareius Licoloretus
Limanda herzensieini
L. yckonamae

Zebrias zebrirus
Areliscus joyneri

A. rhomaleus

Fugx rubripes
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2. Eggs and larvae
2.1. Eggs

During the survey period, the eggs appeared

from May to September, and three species of
eggs were identified (Table 2). The eggs of
Konosirus punctatus, Engreulis japonica, and Calli-
onymus sp. occurred in May-July. Eggs occurred
from May attained at maximum in June, and
decreased continuously until September. In May
eggs of Konosirus punctatus were representative
species. These eggs occurred at all stations of
the bay, but its concentrative areas were around
stations 4, 5 and 6. Eggs of Callionymus sp. and
Engravlis japonica appeared in small number, and
were concentrated in the inner bay (st.4, 5 and
6). Unidentified eggs occurred also at the sta-
tions 5 and 6.

The occurrence of the eggs is the highest in
June, ard they were more abundant at the inner
bay than at the entrance into the bay. Eggs of
Engreulis japonica were the dominant species, and
its occurrence was concentrated at the station 5
(6,946 eggs. /1, 000m3).
punctetus and Callionymus sp. have been appeared

The eggs of Konosirus

at all stations. The eggs of Callionymus sp. were
rich at the entrance into the bay(st.1, 451 eggs
/1,000m3), and poor at the inner bay(st.6,17
eggs/1, 000m3),

Eggs of Konosirus gunctatus in June were de-
creased as compared with those in May, but the
inner stations were concentrative areas for this
species as in May. The unidentified eggs occurr-
ed at all stations except station 2, and its major

habitat seems to be near station 6.

In July, only two species have been found.
Eggs of Engreulis jetonice, which were the most
abundant, were concentrated at the center of the
bay(st. 3, 6,344 eggs /1,000m%). Eggs of Konosirus
turctatrs were less abundant than those in June,
ard its cccurrence numbers at station 5 were the
highest.

The eggs presented in August were not iden-
tified. The egg diameter of these eggs was about

1. 16mm. They had one oil glouble, and its diam-~
eter was about 0.24mm. They occurred domina-
ntly at the station 6(193 eggs/1, 000m3).

In September, unidentified eggs were found in
station 2, but its occurrence numbers were very
poor(2 eggs/1, 000m3).

2.2. Larvae

Concerning the larvae, twenty six species pre-
sented during the study period. Eight species
appeared in April were the highest, and one
species occurred in March and November was
the lowest. As regard to total occurrence number
of larvae, it was the most abundant in February,
and the poorest in November.

From January to March larvae of Enedrics sp.
were dominant species. They occurred most abun~
dantly in February through the year. In March,
small numbers of these larvae have been found.
In January and February, these larvae seem to be
concentrated at the entrance into the bay. In
addition to this species, Hciegrammos otckii,
Hemitripterus villosus and Lateolabrax jcponicus
occurred at the st.1 and 2 in January and Feb-

ruary, but their occurrence numbers were small
under 7 ind. /1, 0003,

Larvae of Gobiidae presented from April through
September, and they were always dominant
species in each month except in April. In April
and May, they occurred at the inner stations(st. 4,
5, 6).

larvae was always station 6 except in August.

The most concentrative area of these

These larvae in August were the most abundant
through their occurrence period, and station 3
seems to be major habitat in this month. In April
Pseudoblennius sp., which was dominant, occurred
abundantly at station 4(433 ind. /1, 600m3). Except
this species, Ernogremmes sp. and Limecnda yokc~
hamae have occurred abundantly at the inner
bay, particularly at station 6, and the larvae of
Ammodytes personatus and Anguilla jatonica pre-
sented at the entrance into the bay in a small
numbers. On the other hand, the larvae of Lipa-
7is sp. were found in the center of the bay(st.

3, 70 ind./1,000m%). In May, larvae presented
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Table 2. Abundance of fishes ezgs and larvae in Galorim Bay in 1981 (N». of iadividuals/1, 03)m3)

Jan. Feb.

Spzzizs Station 1 2 3 4 5 6 1 2 3 4 5 6

Larvas
Konosire:s punctatus
Harengular zunasi
Engrezlis japonica
Hemitriptorus villosus 7
Syngncthis schlegeli
Latecizbrax japonicus 5
Anguillie jeponica
Hippoczinpus aterrimus
Enedrics sp. 894 99 4 2 17 387 1,295 2,516 638 2,571 1,821
Ernogrammus sp.
Aminodytes personatss
Psendoblennius sp.
Callionymus sp.
Trachidermus facciatus
Gobiidae
Sebastes sp.
Hezxagrammos otakii 3 2
Limanda yokohemae
Liperis sp.
Unid.

Eggs
Konosiris punctetus
Engreulis japonica
Callionymus sp.
Unid.

Species Station 1 2 3 4 5 6 1 2 3 4 5 6

Larvae
Harengular zunsi 9 10 39
Engreulis japonica 5
Syngncthus schiegeli 3 6 3 3 7 23
Hiptocampis aterrimus 6
Enedries sp.
Stichaecus grigorjewi
Amimodytes personates
Callionymus sp. 3 8 5 29 6 17 44 21
Cottidae 10
Gobiidas 145 173 485 383 288 748 596 407 3074 515 130 1353
Hexzgrammos otckii
Pleuronectidae
Pleuronichthys cornutzs
Arelisciss sp. 11 63 2
Fugy niphobles
F. sp. 3
Unid.
Eggs
Konosirus punctatis 6 136 280 128 233 51
Engraulis jeporica 250 294 6344 1927 562 15
Unid. 11 6 47 37 193

[ X

[+ =]
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Mar. Apr May June
1 2 3 4 5 61 2 3 4 5 6 1 2 3 4 5 [ 1 2 3 4 53 6
19 7 101
23
43 28 15
152 188 9 8 17
3
9
18 11 11 11 18 516 23 6
3 13 180
13 11 3
18 433 129 120
3 29
3
16 320 4 18 195 161 366 4 32 114 993
6
154
70
18 10 225 13667 63388 1606 97 253 32 1845 1337 303
17 17 6 2618 3622 792 25356 6246 278
23 451 375 80 277 190 17
135 139 6 4 171 823 917
Sept. Oct. Nov Dec.
1 234 5 61 2 3 4=5 6 1 2 3 4 5 6 1 2 3 4 5 b
3
2
2 2
8 5 2
13 88 63 21
2
8 814
11 3 6 8 23 8 8 10 13 18
4
4
4
2
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at the only inner stations (st.4, 5, 6), particu-
larly at station 6. In addition to Gobiidae, Kono-
sirus punctatus, Sebastes sp., Callionymus sp. and
Trachidermus fesciatus have appeared newly, but
its occurrence numbers were generally in small.

In June, the larvae of Gobiidae have appeared
at all stations, and station 6 was again the most
concentrative area. Other species occurred newly
in June, e. g., Engraulis japonica, Harengular
zunasi, Syngnathus schlegeli, Hippocampus aterrimus,
were generally found at the entrance into the
bay. However Konosirus punctatus occurred since
May was abundant in the inner bay.

In July, Fuge sp. appeared at the first time in
small number. In August, larvae of Callionymus
sp. showed the maximum occurrence number
since May, and these larvae were found at all
stations except station 6. Fugu niphodles and
Pleuronichthys cornutrs appeared newly in this
month,

In September, occurred species and numbers of
larvae were distinctly decreased. Only four species
occurred in the previous month were found in
small numbers.

In October, Pleuronichihys cornutus and one spe-
cies of Pleuronectidae occurred at the entrance
into the bay in a few number.

In November, only one species, Hexagrammos
otakii, appeared at all stations except station 1,
and its occurrence number wzs the highest at the
station 6(23 ind. /1, 000m3).

In December, among six species occurred, the
dominant species was Ammodytes personatus.
Larvae of Hexagrammos otckii were abundant at
station 3. On the other hand, Hemiramphus sajori
and Stichaens grigorjewi occurred at the first time,
and the larvae of Enedrias sp. were found again
after April. But the occurrence numbers of these

species were small.

2,3. Spawning season and ground

Considering the occurrence place, time and nu-
mber of fishes eggs and larvae, spawning season
of the fishes in Garolim Bay can be devided into

two groups. The one is spawning groups in winter,
and the another in summer. The representative
species of winter spawning group are Enedrias sp.
and Ammodytes personctus. It seems that the
spawning time of Ammodytes personotus will
be a little earler than that of Enedrias sp. The
major spawning time of the former seems to be
in December, however, that of the latter in
January. Except these two species, Hexagrammos
otakii, Stichaeus grigorjewi, Lateolabrax japonicus
seem to be spawned in winter.

The representative species of summer spawning
Engraulis

groups are Gobiidae, Aleliscus sp.,

japonica, Harengular zunassi, Callionymus sp. etc.
The major spawning time of these species except
Gobiidae and Aleliscus sp. will be in June, but
these two stocks seem to be mainly spawned in
August.

With respect to spawning ground, winter
spawning groups spawn at the outside of the bay,
however, spawning ground of summer spawning
groups seem to be inner place of the bay. Parti-
cularly, the inner place near station 5 and 6 seems
to be most favorable spawning ground for many
species in June. But, in August, the place near
station 3 will be more favorable than the most
inner station for the spawning., The inner sta
tion (st.6) seems to be also as the nursing ground
of larvae of Enedrias sp. and Ammodytes personatus
The warm water and plentiful food organisms of
the inner place seem to be reasons as its favor-

able spawning and nursing ground.

3. Fisheries

3.1. Fisheries activities

In general, the fishing in Garolim Bay can be
divided into two types. One is the stow net
fishing usinrg the nonpowered vessel (10~20ton),
and the another is gill net fishing using small
powered vessel under 2 ton. The major stocks of
stow net fisheries are larvae of gunnels in spring,
and big eyed herring in autumn. The major
species of the latter fisheries are gobies, mullet,

skate ray, flounder, etc. The fishing activity in

— 74—



Fisheries Resources in Garolim Bay

the bay continues throughout the year. But major
fishing months are May-June in spring and
October-November in automn.

According to the statistics of Ministry of Ag-
riculture and Fisheries in 1979, numbers of fish-
ing households and fishermen at the coast of
Garolim Bay were 1,344 and 6,453 respectively.
On the other hand,
very poor. Fifty three percentes were non-pow-

fishing vessel power was
ered vessels, and the vessels under 5 ton were
799 of total.

On the other hand, twelve fishing villages are
distributed at the coast of the bay for the fishing
activity and the marketing of products. The
largest one is Garolim fishing village where the
major products are larvae of gunnels and laver.

3.2. Fisheries resources

The annual mean fisheries production from
1978 to 1980 was shown in Table 3. During thess
periods, annual mean production was 4, 618%,
and 73% of them was attained by mariculture.
The major species of mariculture were short
necked clam(53%), oyster(42%) and laver(5%).
The precentages of fishes, crustacean, molluscks
algae and others to the total production were

respectively 15, 4, 74, 5 and 2%(Table 3).

3.2.1. Fishes

The most important fish resource in the bay is
the larvae of gunnels fishes. The catch statistics
of these larvae in table 3 were computed in dry
weight, and the total catch amounts (111, 315kg)
in dry weight will correspond to about 434%. in
wet weight, In addition to these larvae stock,
gobies, mullet, big eyed herring, hichory shad,
skate ray, flounder, etc., are major fish stocks

in the bay.

1) Gunrels

Larvae of gunnels (Enedrias sp.) in Garolim
Bay are traditionally exploited from many years
ago by the non-powered vessels with stow net,
and this stock is one of the most economic species
in Garolim Bay. As the adult of this species did
not appear abundantly in Garolim Bay during the

study period, its spawning habit was not yet

completely known. However, considering the
distribution and abundance of larvae in winter
and spring season, major spawning seems to be
occurred in January or February at the outer bay.
These larvae hatched at the outer bay begin to
enter into the bay. Fishing ground of this stock
is at first formed at Gudo arca in March, and
then larvae migrate back toward the outer bay.
From the beginning of July juvenile gunnels
reach the outer bay. This fishing ground in July
is formed at ca. 4~6km distance from the bay, and
the fishing activities continuz until the mid-July.
The migration of this young Enedrias sp. seems

to be a feeding migration.

2) Gobies

Several species of Gobiidae occur in the bay.
But taking into consideration the result of catch
amount by trammel net in the bay in 1981, the
representative gobies are Acanthogobius flavimanus,
A. hasta, These
three species will occupy nearly 70% of total
According to annual mean

and Chaeturichthys stigmatias.

gobies production.
production (Table 3) this stock was about 18.6%
of total fishes production in the bay. Gobies are
mainly exploited by the trammel net throughout
the year, but major fishing season in October.

Gobies are not yet much commercial, however,
their feeding habit is so carnivorous that they
will very important for the small fishes or inverte-

brates community.

3) Mullet

Mullet (Mugil cephalus) stock is also exploited
by the trammel net throughout the year. Annual
mean production of mullet attained 84.7% which
was 11.79% of total amount of fish catch, ani its
major fishing season was from October to Decem~
ber. Its production was the lowest in August
except in January and February when the fishing
effort is nearly nul because of the cold weather
in the bay. Consequently, mullet stock seems to
migrate to the outer bay in summer in order to
find suitable habitat.
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4) Big eyed herrin,

Big eyed herring is the most important species
In Table 3, the
total catch amount of the fish was 11.6% of
total fishes production(725.6%) in the bay. This
stock is also exploited by the stow net, and the

in autumn fisheries in the bay.

fishing method is the same as that of gunnels’
larvae. The fishery of this stock begins from
August, and the fishing peak is formed at the
entrance into the bay in October. It is finished
at the outer bay at the end of November.

Big eyed herring caught is dried under the
sunshine, and sold as the feed for a domestic
animal or plant. Therefore, in spite of abundant
species, this fish is treated as the unimportant
fishes. However, considering its high production,

the reasonable management for this stock will be
immediately necessary.

5) Other fishes
Except for the fish stocks
hickory shad, skate ray, flounder, etc., are also

commercial fish stocks in the bay. Hickory shad

discussed above,

seems to be occurred in spring and automn in
the bay. The inner bay(Gudo area) is known as
the flounder’s spawning ground in spring. The
major species of flounders are Limanda yokohamae
and Verasper variegatus. Skate ray (Raja kenojii)
is mainly exploited at the inner bay in May and
June.

3.2.2. Crustacea

According to the statistics of Ministry of Agri-
culture and Fisheries from 1978 to 1980, total
annual mean crustacean production was 176. 1%
which was 3.8% of total fisherie production in
the bay. Crustaccan was composed of shrimp,
crab and squilla. Monthly variation of crustacean
production was similar to that of fish production,
The major fishing months of crustacean were
May and October, and the production in autumn
was higher than that in spring.

1) Shrimps
During the survey period in 1981, twelve species
of shrimps were caught by the small bottom trawl

and trammel net. These species were Legtochela
gracilis, Alpheus japonicus, Trachypenseus cwrviro-

stris, Metapenaeopsis joyneri, Penaews orientalis,

Crangor hakodatei, C. atlinis, Pendalopsis japonica,
Acetes japomicus, Acantomysis sp., Palaemon gravieri
and Ceridina sp. However, the shrimps exploited
commercially in the bay were mainly Metape-
naeopsis joymeri, and Penaeis orientalis. According
to the statistics in Table 3, shrimp medium was

8.1% of total crustacean.

2) Crabs
The species of crabs exploited commercially in
Charybdis

The major species of

the bay are Portunus tritxberculatys,
Jjaponicz and other crabs.
crabs is blue clab (Portunus trituberculatus) which
was 20.6% of total Crustacean production. Blue
crab appeared from March to November, but the
peak of this species was in May.

3) Squilla

This species(Sqxilla oratoric) was mainly caught
in April at the inner bay, and its mean produ-
ction was 2.3% which was the least among cru-
stacean groups.

3.2.3. Molluscs

The total mean production of molluscs was 279.7
4 which were composed of 119.6% of cephalo-
pods and 160. 1% of shellfishes.

1) Cephalopods

The major species of this group were Octopus
variabilis, O. ochellatus and Loligo sp. The most
important species occuping 45.3% of total cepha-
lopods was Octopus variabilis. This species was
mainly caught in April and October at the east
side of the bay, where intertidal zone was well

developed.

2) Shellfishes
Natural shellfishes stocks were oyster and short
necked clam. The mean productions of these
species were 26.4% and 127.9% respectively.
These productions were only 1.9% and 7.2% of
mariculture species. These natural shellfish stocks

were mainly caught at the inner bay.
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Fisheries Resources in Garolim Bay

3.2.4. Others

Concerning the macroalgae, the natural mean
production of sea weeds in the bay was 43.8%.
Main species were green laver and ssa mustard.
These spzcies were exploitad in small scale at the
inner bay. Oa the one hand, the polychaetes
worms in the bay are also important for the fish~
ermen. In 1979, total production was 78%.

3.3. Mariculture resources

There are three main species (short necked
clam, oyster and laver) for the mariculture in
the bay. In 1980 the total ground area for these
maricultures was 334.3ha. Except for this palces,
there was 40kz for the sea mustard culture. How-
ever, the production of this species is stopped
becauss of the dacline of the price. On the other
hand, 7.9z of mariculture ground for the sea
cucumber and abalone was permitted in 1980,
however, the production is not yet commenced.
‘The mariculture mean production form 1978 to
1980 was 3387.5% composing 72% of total fishe-
ries production in the bay. Among them the
production of short necked clam, oyster and laver
were respectively 38.1%, 30.3% and 3.8% of
total fisheries production.

There were 10 mariculture grounds with 113.
8ha for short necked clam in 1980. The annual
mean production per ha was about 15.7%. Its
major production has been achieved at the inner
bay where the intertidal zone was well developed.
Forty three percentage of total production of this
species has been made during two months from
November to December.

For the oyster culture, there were 19 culture
grounds with 169.7 ¢ in the bay in1980. The
annual mean production per ha was
8.4%.

Laver culture grounds (50.8 k@) were mainly
Jocated at the coast of fishing villages. The an-

about

nual mean production per hka was about 3.5
¥, and major catch months were from December
to March,

4. Effects of tidal power plant on -
fisheries

The construction of the tidal power plant could
affect the fisheries of Garolim Bay in various
ways. This construction will modify entirely the
environmental factors in the bay (Electricité de
France, 1980). The artificial barrage will interr-
upt directly the migration route of migratory
species. The most important fisheries stock in
the bay, Emedrias sp., will be, therefore, greatly
dammaged.

The change ef environmental factors, e. g,

salinity, dissolved oxygen and water temparature,
will indirectly affect the fisheries. The bar-
rage at the entrance to the bay will change the
salinity. Because of the interruption of sea water,
salinity will be higher in dry season by the eva-
poration, however, it will be lower in rainy
The reduced rate of water exchange
makes dissolved oxygen relatively low. These
phenomena will give the high influence, partic~
ularly, on the

season.

benthic invertebrate fisheries,
Furthermore, reduced intertidal zone due to the
decreased tidal ranges will affect directly on the
ecosystem of this area. Consequently, the varicus
change of production of invertebrate fisheries
stock, e. g., short necked clam, polychaetes worm,
oyster, etc., will occur.

In other respects, during the construction, the
extraction of sands near the proposed barrage site
may destroy the spawning ground of habitat of
some sandy species in the bay (e. g., shrimp,
Amodytes personatus). Modified physical environ~
ment near the proposed barrage site could upset
also the habitat of demersal fish stock in the bay
(e.g., Raja sp., Limanda yokohamae,etc.).

More quiet, hydrological condition after the
construction could provide favorable environment
for the fixation of seeds, and promote the growth
for some bivalves species.

The aguaculture situation will be also affected
by the artificial barrage in various ways. Firstly,
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mcdification cf wave and depth, and violent slui-
cing of water will damage culture ground invad-
ing the installation by overrun sediment or
drifting sea-weeds. In other connection, increas-
ing of the water turbidity will be bad influence
for the culture organism especially on the shell-
fishes species.

Damming cculd promete the primary produc~
tion in the bay because of high water temperature,
and submersed zone will be more extensive.
Therefore, ostreiculture and pisciculture usicg
drifting cage will be favorable in the bay. In
eddition, the stagnated water by the insufficient
water circulation could provoke easily the red-tide
or other water pollution in the bay. Furthermore,
high thermal difference; too high in summer or
too fow in winter, and insufficient dissolved
oxygen will be in general defavorable effect for
the pisciculture in the bay.

Consequently, such ecological aspects should
be considered with the mechanical design e. g.,

the position and dimension of sluice for the
construction of tidal power plant. Otherwise, it
will not be possible to utilize this bay overally

after construction.
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