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HISTORY

According te re-organization of the Fisheries Agency, the National
Fisheries Scientific Institution was closed and eight Regional Fishery
Research Laborateries were founded.

Among these, the Naikai and the Nankai Regional Fishery Research
Laboratories were established in Hiroshima and in Kochi to take charge
of the Seto Inland Sea and the Southern District of Pacific coast.
According to re-orzanization of fishery research system, the Naikai and
Nankai Regional Fisheryv Research Laboratoies were merged into the
Nansei Regional Fisheries Research Laboratory, and it takes charge of
the South-west sea region of Japan.

The Director and Divisions of Research Planning and co-ordination,
Inland Sea Fishery Resources Research, Aquaculture Research and the
Section of management and general affairs, are attending to their
services in Hiroshima, and Offshore Fishery Resources Research
Division and Oceanographic Research Division are in Kochi.

The Nangei Regional Fisheries Research Laboratory moved to Ohno-cho
from Hiroshima city, but the Divisions of Offshore Fishery Resources
Research and Oceanographic Research are still in Kochi.

Red-tide Research Division was established more in Hiroshima

Laboratory.
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Objectives of the activity

The fundamental objectives of the activity include research directed towards:

the protection and development and utilization of aquatic renewable resources,
more efficient and economic harvesting and more effective management of fishery
resources, and
oceanography of the region and the protection and development of environmental
guality of the fishing ground, as well as towards,
‘r augmenting the supply of resources by new or improved cultural techniques and

| improvement of methods of farming aguatic resources,

in the South-west sea region of Japan.
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Organization and Main Research Themes
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Research Planning and Co-ordination Divison
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Director

General Affairs Section

—f 1 BF e % 1st Res. Section 34
Fishery Biology on Pelagic Fishes

—8 2 BF 48 £ 2nd Res. Section

3
—H i E | A -— Fishery Biology on Bottom Fishes
Inland Sea Fishery Resources | —& 3 B %8 % 3rd Res. Section
Research Divison Fishery Economics and Population Dynamics

K-FE 34 4+ % Onomichi Research Station
—8 1 B 9 = 1st Res. Section

—a g E R %’%\7 Fishery Biology on Pelagic Fishes
Offshore Fishery Resources —# 2 BF %8 %= 2nd Res. Section
Research Division Fishery Biology on Bottom Fishes

—& 1 B % % st Res. Section

—¥g e %%7 Physical Oceanography
Oceanographic Research —& 2 BF % % 2nd Res. Section
Division Biological Oceanography

— R A W E
Red-tide Organisms Res. Section

—F W W R TRPIRE
Red-tide Research Red-tide Prediction Res. Section
Division — e

Fishery Ground Preserving Res. Section

—& 1 BF 4t £ 1st Res. Section
Agquacultural Biology on Fish

_H§  j B fe~—————|—# 2 BF % % 2nd Res. Section
Aquaculture Research Aquacultural Biclogy on Shell-fishes
Division —# 3 B 3% = 3rd Res. Section

Agquacultural Biology on marine algae;
Physiology and Pathology
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Personnels and Facilities :
(as of May, 1981)
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Personnels ................................................. R 81 F_/l
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ReSearch Staffs .................................................................. 17%
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Facilities :
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Hiroshima Laboratory ................................................... 2, 8llm2
w oM F &
KOChl Laboratory ......................................................... 1' 0B7Tm?
B @& 4 =%
Onomichi Research SEA B OTE v i s s e R a a e a £3m?2
B 5 1 A B M
Following facilities are in the compound of Hiroshima Laboratory,
KigEER =
BiologiCal Research Laboratory .......................................... 251m?2
R L RS
Radio-lsotope Laboratary ................................................... 421“2
oK B &
Seawater Supply System .......................................... 60 tons/day
o %
Dgrmitﬂry for Trainee: cocceer st siis s s e 200m?2
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Sketch Map of Hiroshima Laboratory
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Sketch Map of Kochi Laboratory
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Research Vessel Shirafuji Maru

Principal Items

Completion. March, 1965
Length. 24,050 m
Width. 5.30 m
Depth. 2.60 m
Gross Tonnage. 116. 87 tons
Registered Tonnage. 27.65 tons
Maximum speed. 10. 5 knost
Capacity limit. 18 persons
Main engine. Model MB 836 Db

500 H. P. BENTZ
Donkey engine. AC225 94KV A x 115PS
Caterpillar 2

Radar. 10 inch AR—M32A 1
Fish finder. FUG—12 1
Radio. SSB 150/50 w
Sounding machine. 3000m 2
Highspeed boat. FRP 15 PS 1
EM Log. EML—13 1
Gyro Compass. ES—11A 1
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Research Vessel Kotaka Maru

Principal Items

Completion. March, 1971
Length. 18. 47 m
Width. 4.28 m
Depth. 2.70 m
Gross Tonnage. 47. 48 tons
Registered Tonnage. 17. 09 tons
Maximum Speed. 10, 89 Knots
Capacity limit. 8 persons

D334TA 235PS
Caterpillar.

25L 12PS Yammer
3TL 27PS Yammer,

Main engine.

Donkey engine.

Radar. FR 151D
Radio. SC 7-1 SSB 50W
Sounding machine. 1800 m
Fish finder. FHG 3000
GEK. 1 set

Trawl winch. 1 set (1000 m)
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INLAND SEA FISHERY

' RESOURCES RESEARCH
"\ s o . e DIVISION
: i/ . e B
1 ~ . *
AT B S In spite of enhancing obstruct-
: A L F . (,«’/ # H{hl. ions due to land reclamation and
: ! - ,:_f,,,ym:ﬁf‘;f ' '“‘l R, water pollution by industrial and
B . i ; domestic wastes, total fishery
‘ f Pl :':’Il’f‘lr“ production in the Seto Inland Sea is
H ~ et on the increase owing mainly to
: e Ao, improvements of fishing methods
@ z /7 i."_",i']; and efforts. As for the fish and
_i ikl shellfish of high market price,
(_ _ H‘ﬁ I<fﬁ'mlw including kuruma prawn and red
5 o sea hream, however, suspension
; i or decrease of production is
prevailing, conirasting to a higher
1 f .~ J]{’I oK demand for these products.
\\_ , g f.u .- Studies for the development of
: \\ s o .-’ e suitable methods to improve local
| '-.\‘L . W f // "\pm-:h o production have been carried on.
: 5 A T Anchovy and sand eel, when
/ '/.:“' 'I"“'“ e combined, comprise about 36 %
A7 el ail of the total production in the Seto
TR ]j" % “;I“' e ;'l.\l-.-: il ool Inland Sea, but the annual land-
ings have {luctuated remarkably.
RFABO iﬁ.& OB Fish growers who consume most
@' Annual trend of catches in the Seto Inland Sea.

of these cheap fishes, as well as
fishermen are anxious for a reliable prediction for the production of these fishes.
According to the statistics of 1974, a total of 53,000 fishing units, including 600 non-
powered boats, 50,000 small (less than 10 tons) powered boats,400 medium-siz epowered
boats and 2,000 units of set net were operated in the Seto Inland Sea, Among these,
small trawl fishery is most popular and catches about 30 % of total production in this
area, with a suspicion about its devastaling effects on the fishery resources. Extensive
studies to establish an overall fishery management plan in this area are being carried

on from both economic and biological points of view.
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Sampling of fish eggs and larvae with Issac-Kid's net.

First Research Section: Fishery Biology of Pelagic Fishes

Mechanisms of abundance fluctuation of local anchovy populations.

Anchovy is the most commercially important pelagic fish in the Seto Tnland Sea.
In order to analyse the factors affecting fluctuation of its abundance, researches
have been carried on since 1964 from oceanocgraphic and biological points of view
under the cooperation of the local Prefectural Fishery Experimental Stations. Resear-
ches are focused on the spawning activity of adults, and abundance and distribution
of eggs and larvae.

Natural recruitment of commercial fishes

The main purpose of this study is to analyse the mechanisms of recruitment of
various commercial fishes in the Seto Inland Sea. Ecological studies of the early
life history stages are the main approaches to this purpose. The abundance and
distribution of eggs and larvae are surveyed in the field by plankton towings, while
morphological and ecological studies are carried on in the laboratory dealing with

the artificially reared as well as wild animals.
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Test operation of Beam-trawl for shrimps
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Biological measurements of red sea bream,

Second Research Section : Fishery Biology of Bottom Fishes

Abundance, distribution and species composition

Flatfishes and shrimps are the main targets of wvarious trawl fisheries in the Seto
Inland Sea. In view of the commercial importance, the fishery biological investigations
on these species have been carried on since 1964, basing on the log reports of
commercial trawls. Recently, emphasis are laid on abundance, distribution and species

composition in the commercial catches.

Mechanisms of recruitment to the local population of red sea bream

Red sea bream is one of the most commercially important bottom fishes. Recently,
the commercial cathes are seriously decreased in the Seto Inland Sea. In order to
develop scientific techniques to rebuild the population level, the ecological researches
of this species have been carried out since 1970 fo obtain informations on distribution,
growth and migration of each developmental stage. Especially, recruitment and
mortality from juvenile stage (20-40mm. in total length) to young stage (40-120mm. in
total length) are being studied.
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The various types of table for the economiec investigation of fisheries.
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Fishery statistics are analysed by using mini-computer.

Third Research Section: Fishery Economics and Population Dynamics

Rationalization of fishery regulations

The Seto Inland Sea is so crowdedly used by many different types of fishing boal.
They are subjected to various kinds of fishery regulations aiming at the control
of competitive exploitation of fishery resources. Effects of these regulations are
studied from economical and biological points of view to develop rational systems of
fishery regulation with respect to fishing method, gear, season, area and number of
boats for the better use of the fishery resources.

Optimization of fishery management

Studies are carried on about technical and economic features of each fishery, the
optimum scale of fishing operation, the profitable combination of fisheries, proper
system of management and economic assesment of the introduction of new techniques,

Analyses of demand and price of fishery products

The long term increase of consumer's demand to the fishes ranked as high price
fish have a strong influence on the fishery activities and on the production of those
fishes in the Seto Inland Sea. The trend of demand and its relation to market

prices and production level are analysed based on statistical data and field surveys.
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Catches by fishery in the Southwest Pacific region of Japan (197).
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r K {8 Prawes and shroimps
I Hi Yellowiails
w f % Dolphin fish
U 1 fd Bottom fishes
£ 4 Ml Squids
J:i* Frigate mackerels
Aow A Skipjack
S Y M Jackmackerels

. Tunas and swordiishes

{i Mackerels

{28 Sardine, round herring and anchovy

1] 5In I I LK F I~_'/‘
1,000 00
AEEEMERICSTIEEAERRER (1970 (B

Catch of some important fishes in the Southwest Pacific region of Japan (1976).

OFFSHORE FISHERY RESOURCES RESEARCH DIVISION

In the southwest Pacific region of Japan, the annual catch by various fisheries is
about 300 thousand m. t. in weight or 194 thousand million ven in value. In this region,
around the 30 thousand units of fishing boat are operated in 1976, including more than
700 units of small-size none-powered boat. The most important fishery resources
consist of three major groups of fishes: the first group is the neritic and pelagic fishes
such as sardine, round herring, anchovy, jack-mackerels, and mackerels; the second
group is the oceanic and pelagic fishes such as skipjack and tunas; and the third
group is the bottom fishes such as lizard fish, prawns and shrimps.

This region is one of the principal spawning areas in the offshore waters of warm
current around the south-west Japan, and inhabit many important fishes mentioned
ahove. Therefore, it is one of the most important problems to assess the status of
these renewable resources and to elucidate the mechanisms of recruiting to the fishery
resources. Another important problem is to predict the abundance of catchable fish
stocks and the migratory conditions to the fishing ground, because of its considerable

yearly fluctuations.
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(1) EEFHEEOFERED G & R o T,
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hEIFATHWDRH
Distribution of anchovy eggs.

T A7 RO S K

Distribution of sardine eggs.

< JI.fFI> Notes.
: il Area of distribution.
I 0100k () A Lo sk,

Area collected over 100 eggs or fry per one haul of net,

First Research Section : Fishery biclogy for the pelagic fish resources.

Research and investigation on the stock conditions and ecology of the neritic and
pelagic fishes which are commercially important in the region.
1. The assessment of the status of pelagic fish stocks.

2. The elucidation of mechanisms of recruitment for many migratory fish stocks.
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(5) FEFESEoWmILO T,
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Interzonal schools of common

mackerel.

TLOERR

Bottom school of jackmackerels.

AR R HNBR OES

Records of fish school on the finder,

PARUNE - SN B

School of yellowtail and fishing boats.

3. Studies on the synecological structure and the fluctuation of important migratory
fish resources.

4. The estimation of abundance of fish stocks and ecological studies of fish
communities.

5. The prediction and forecasting of the status of fish resources and the fishing

conditions,

21
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Schema of food-web in the southwest Pacifiec region of Japan.

1, s Star-spotted shark 8. Al kT4 Flounders

2, FoHEas Bull-head shark O, =% 4 Lizard fish

3. = # Skates and Rays 10, # = A Baracuda b

4. F &£ A Crimson sea bream 11. A4 #£4 Butter fish

5. T4 Tile fish 12, F¥odr 84 Bottom perch

6. E X ¥ Red mullet 13, 343 Small squid

7. ®wwdY, Gurnards 14, HRZFA 7> Anchovy

fFHeF

Second Research Section: Fishery biology for the bottom fish resources.

Research and investigation on the stock conditions and ecolgy of the neritic and
bottomn fish resources which are commercially important in the region.
1. The synecological research on bottom fishes.

Studies on predation and competition between intra- and inter-species, and on

— 22
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Schema of habitats in depth for some bottom fishes

in the southwest Pacific region of Japan.

synecological structures and its fluctuations of bottom fish stock.
2. The fishery biclogy on some bottom fishes.
Studies on age, growth, stomach contents, numbers of vetebrae and other characters,

and distribution and migration.

3. Studies on fishing gears for the bottom fishes.
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The schema of currents in the south-west region.

OCEANOGRAPHIC RESEARCH DIVISION

Oceanographical construction of south-west offshore region of Japan is complica-
ted. The Kuroshio current is streaming from west to east along the offshore area,
and semi-tropical conditions can be observed beyond the current. In addition, Kuroshio
and land water are mixed to constitute the coastal waters along the coast, which
connect to the Seto Inland Sea.

The continental shelf is narrow, and main stream of Kuroshio fluctuates the distance
from land, and the oceanographic conditions of this area are largely effected by the

distance.
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' Sample of monthly report on the oceanographie condition

of fishing grounds in the south-west region.

The fluctuation of oceanographic conditions effect on the transportation of fish egg
and larva and the supplies of fishery resources.

It is required for the fisheries to find the suitable environmental conditions and to
develop more accurate predictional techniques of the fishing.

For these purposes, research for the characterization of Kuroshio current and the

relations between the characteristics and the fishery productions are required.
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Yearly changes of the position of central axis of Kuroshio current.
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Residual currents diagram based on current observations at Tosa-Bay.

First Research Section : Physical Oceanography

1. Research and investigation on the floctuation and its mechanism of the Kuroshio

current.

2. Research and investigation on the physical section of the environmental factors

o
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Forcasting offshore distances to the Kuroshio axis from each cape.

(average value of 2 years)

in the biological production of the coastal and offshore waters.
3. Research and investigation on the mechanism of the water movements, such as
diffusion, mixing, or transport, in respects of fish-egg and larva, or contaminants.

4. Prediction of fishery-oceanographic conditions of south-west region of Japan.
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Snap-shot of the benthos survey on R.V. Kotaka Maru. Just runnning

down the Smith-McIntyre type bottom sampler into the water.

Second Research Section : Biological Oceanography

This section takes charge of the research and investigation on the biological
environments of the oceanographic condition. Benthos and plankton communities

are examined, and their indicating species are seeked for, corresponding to the change
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Distribution of the grain size median (Md®) of the bottom sediment

in some offshore areas in the region.

of the environments. And their organisms should be appraised also as prey animals,
The current investigations are, however, devoted mostly for the benthic animals,
accompanied with those of the bottom deposits, such as grain size, carbon, nitrogen,

etc. of the soil.

Three major subjects of the section are:

1. Research and investigation on the formation mechanism of the bottom fishing
grounds in the coastal area of the south-west region of Japan.

2. Study on the suitable environmental conditions of the releasing and nursing ground
for the farming fishery resources.

3. Research and investigation of the influences of water pollution or reclamation work

on the bottom fauna in the coastal areas and inlets.
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Red-tide occurrence in the Seto Inland Sea in July, 1978.

Red-tide Research Division

Recently, red-tides are increasing in the semiclosed sea areas and coastal waters
around Japan, such as the Seto Inland Sea, and the damage of fishery productions were
getting worse year after year, especially in the aquacultures.

The studies on red-tide are developed in various points of view, however, it remains
many important problems to solve on its mechanism. And the promotion of the study

is an urgent necessity.
Although the occurrence mechanisms of red-tisde cannot be clarified, the occurrene is

effected by various factors, such as the eutrophication of sea environments by pollution

and reclamations of shallow areas, etc.
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Number of cases of Red-tide by Red-tide-plankton spp. and by year in the Seto Indand Sea.

The fundamental studies on the occerrence mechanisms of red-tide,

studies for administrative counterplan of fishery ground preserving,

research contents of the Division.

and on the basic

are the main
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Red-tide organisms in the Seto Inland Sea.

1. Chattonelle subsalsa (# 5 P ZFHLA7Y 7L LRI TLE)
2. Prorocentrum micans (Vo w4 b 9 L4)

3. Gymnodinium sp. (¥4 5 (= L4)

4. Ceratium fusus (4= FF17 4)

5. Ewcampia zoodiacus (= —+ & 7)

6. Thalassiosira sp., (2 55+ 3)

7. Skeletonema costatum (A& L b F=)

8. Chaetoceros sp. (F— b +=n32)
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Turbidometric cotinuous culture apparatus

Red-tide Organisms Research Section

The researches are directed to the red-tide organisms, and te the mechanisms of the
red-tide occurrence in the sea area.

The followings are the main research subjects of the section:

(1)

The study on life history of the red-tide organisms, the physiological and ecological
studies and species competition of those organisms.
(2) The studies on growth mechanism of the red-tide.
(3) The mobility study of red-tide organisms, and the studies on the occurrence of the
red-tide in relation to the water movement.
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Red-tide Prediction Research Section

Controlling the eutrophication of the sea area is fundamentally wanted for the red-tide
problem, however, it is also needed to predict the occurrence of the red-tide as early
as possible, for reducing the fishery damages.

The followings are the main research items of the section:
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Observation of the Red-lide occurrence by remote sensing system

1, The studies on the environmental factors concerning to the occurrence, development,
and disappearance of the red tide,

2, The studies on the phenomena as the index to predict the occurrence of the red-
tide.

3. The studies on the mechanism of fishery damages and it's counterplan.
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Recycling of pollutants in the sea

Fisheries Ground Preserving Research Section

The following items are studied to consider how to cope with the changes for the
worse in environment of fisheries ground caused by the environmental destruction in an
inland sea and a closed water.

1. Studies on the mechanisms of eutrophication and on the changes in marine ecosys-
tem due to the progress of eutrophication.

2, Studies on the understanding, foresight and assesment on the environmental changes
in fisheries ground caused by such impacts as the load of pollution, the reclamation
and the dredge etc.

3, Studies on the preservation such as preventing and recovering the changes for the
worse in environment of fisheries ground.
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Sampling of the meiobenthos and interstitial water
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Production of main farming products in the South-west region and their

percentages to the total national production (1976).

AQUACULTURE RESEARCH DIVISION

Along the coast of South-west region, aquacultural fisheries have been developed in
the conditions of specially suitable social and geographical back grounds for the last
severel decades. Many species of marine animals and plants have been utilized
for the aquaculture; yellowtail, sea bream, prawn, oyster and Nori(laver) are the
main products in the farming fishery recently. The amount of aguacultural production
in the region occupied most of the total national production.

Considering these facts, the aquacultural fisheries in the region will be expanded
more and more in the future. Especially in the outer coast of Shikoku, Kyushu and

Ryukyu Islands, there are many promissing portion of areas for the fishery, and
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Farming places of main farming product in the South-west region.

there are many eligible waters. On the other hand, however, it is necessary to
prevent suitable farming grounds from the environmental destruction, such as the
pollutions caused by industrial wastes and sewages or the reclamation of shallow seas,
in the Seto Inland Sea and other coastal waters, for the future aquacultural industry.

The biological studies on aquacultures, therefore, has been carried out from both the
foundmental and the practical point of views. Technology of seedlings production
and rearing, ecology, physiology in natural and artificial conditions and harmful
diseases of useful sea animals and plants are the main projects of this research

division.
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Culture experiment of marine fishes

First Research section: Agquacultural Biology on Fishes

Research projects have been directed to obtain the applicable information for the
seedling production and for advancement of farming technique of marine fishes.

Marine fish culture have advanced recently and an annual production is 110, 000 tons
in 1976,

Of these, Yellowtail is the first in production with 100, 000 tons followed by Rudder

fish, Red sea bream, Black sea bream, Horse mackerel, Striped jack, Plaice, Globe fish,

File fish.
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Young fishes of MINAMI-KURODAI (Acanthopagrus stvicolus)
by the artificial seedling production

Seedlings are dependent entirely upon naturally hatched one for fish cultures and this
is an obstacle for the farming.

For these reasons, physiological and ecological studies on marine fishes are carried out
on artificial seedling, fertilizatin and rearing of marine fishes to improve the farming
techniques.

Practical research project on the ecology from egg to fry are also carried out to
decrease mortality of the seedling.
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Growth measurements of marked shellfish

Second Research Section : Agquacultural Biology on Shell-fishes

Research programs have been directed to obtain the basic information on the
ecology of the commercially valued marine shellfishes, to establish the most suitable
farming techniques in order to increase the resources and to get stable harvests.

It is mainly investigated for these purposes on the relations between distributional
density, growth and environmental conditions such as abundance of suspended
substances as food organism, water quality and bottom conditions in the natural
ground.
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Behavioural observation of fish larvae in a rearing tank

Ecological and physiological experiments are also performed in the laboratoty
conditions to get information which might be applied to the farm waters.

For the establishment of most effective releasing and aquaculture techniques of
useful marine fish, morphological and ecological observations concerning their

organization, behavior and feeding habits in the captivity are carried out.
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Obtaining blood from young red sea bream.

Third Research Section : Aquacultural Biology on Marine algae; Physiology and
pathology
Research programs have been directed to gather information on physiology and
ecology of marine organisms and to control diseases.
As marine fish culture has advanced in recent years, mortality has increased due to
bacterial, parasitic and nutritional disease sporadically.

In order to solve these problems, research projects on the diagnosis, treatment and

prevention of diseases are carried out with the application of haematological, histopatho-

logical, parasitological and bacteriological technigues.
I g £ ]
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Ecological observation of the algal belt zone

Practical research on the physiology and nutrition of aguacultural orgamisms are also
carried out. For example, stressor-response reactions of the fish against environmental
changes are studied on the ecological and biochemical levels to advance the technigues
for mariculture and fish farming.

For marine algae research, the relationships between algal growth especially Porphyra
and environmental conditions have been pursued to advance the aquacultural technig-
ues and to control diseases.

Furthermore, research programs are carried out on the physiology and ecology of

the marine algae and phanerogams for making and keeping algal beds (or Zostera
zone) in good conditions.
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