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1. INTRODUCTION

1.1 Objective

The principal objective of this study is to review and consolidate
existing oceanographic information relating to three major sea straits
around Japan. These sea straits are:

o Tsushima Strait (or Korea Strait),
o Tsugaru Strait, and
o Soya Strait (or La Perouse Strait)

The locations of these sea straits are shown in Figure 1-1.

More specifically, the study called for campiling the following
products:

1. Data Inventory System

o Search and review oceanographic data existing in
scattered sources.

o Organize a camputer-based directory of the re-
viewed data.

2. Descriptive Oceanography

o Review existing literature.

o Prepare a descriptive summary of the state of
knowledge on major oceanographic processes.

3. Annotated Bibliographv

o Identify mile-stone papers and reports.
0 Prepare annotations on the selected literature.

Key oceanographic parameters included in this study are sea water
temperature, salinity, and currents, and to a lesser extent, tide.

Numerous agencies and academic organizations in Japan and Korea
are engaged in the collection of oceanographic data in waters adjacent
to Tsushima, Tsugaru ard Soya Straits. Wwhile the amount of data
being collected in this region has been increasing sharply in recent




stok -7
17,50, o<

TSUSHIMA
STRAIT _

EAST
CHINA sga /,’

—

Figure 1-1. Areas of Interest.

1-2




years, efforts to consolidate the accumilating data into a cercral
archive or directory have been lacking. This report is an attempt
to fill such a vacuun oy organizing a data directory system which
would provide:

1. Data inventory information to managers and
planners, and

2. a referral gquidance for those who wish to
access or retrieve data.

Although the enormity of data volume and the numerous scattered
presence of data sources made it virtually impossible to identify
and review all the existing data, much effort was made in this study
to carry out an exhaustive survey on the principal data sources in
Japan and Korea.

In this report, the inventory information was organized in
accordance with the cruise inventory format of "Oceanographic En-
virommental Reference Service" (OERS) system, a camputer-based
reference system developed at the Naval Oceanographic Office and
sponsored by Commander, Naval Oceanography Command. Established
as a twin system along with "Coastal Envirommental Reference Service"
(CERS) under "Oceanographic Management Information System” (OMIS),
the OERS data base is implemented under a UNIVAC software package
known as DMS-1100.

The OERS provides "reference information" on data rather than
the data per se. Standard data base elements in the OERS cruise
inventory include identification of sea strait (called project), cruise
number code, sponsoring organization, ship's name, data collection
dates, identification of general ocean area, type(s) of marine zone,
coordinating agencies, data exchange availability, scientist(s) in
charge and his address. However, in order to enhance the information
content in the data base, we have also added an annotation describing
specific localities of cruise, published oceanographic data reports
and the holding libraries, amount of cruise stations by parameter,
and other necessary camments. Thus, our enhanced cruise inventory
contains not only information on data collection activity but also
on data volume.

The user can access the OERS data base either by cruise,
parameter, water body, or global coordinates (WMO area identifier).
In order to further assist the user in accessing the data base,
this report contains additional material for orientation:




o A camplete summary of plotted cruise tracks by the three
most important data collecting agencies in Japan
(Hydrographic Office, Fisheries Agency, and Meteorological
Agency), is provided in Appendices 1, 2, and 3. A
potential user may first thumb through these cruise
tracks to gain a swift preliminary assesament of the
existing data volume in a specific area of interest.

o Statistical summary of cruise stations by area, parameter,
ard agency is provided in Chapter 3.4: '"Overview of
OERS Cruise Inventory on Japanese Sea Straits."

O Major data collectors in Japan and Korea, along with
their geographical jurisdictions, survey ships, and data
volume, are described. (See Chapter 1.3: "Principal
Data Collectors'" and Chapter 1.4: "Tide and Tidal Currents").

O A detailed chronology of principal oceanographic events
relating to oceanographic data collection practices in
Japan and Korea, including institutional evolutions and
major programs, is presented. (See Chapter 2.1: "Historical
Perspective") .

o Recent patterns and trends in the data collecting practices
in Japan and Korea are discussed. (See Chapter 2.2: "Patterns
and Trends").

o0 Current status of data archiving effort is reviewed, with
special emphasis on the Japan Oceanographic Data Center.
(See Chapter 2.3: "Status of Data Archiving").

O A descriptive oceanography relating to the Tsushima, the
Tsugaru, and the Soya Straits is presented to identify the
current state of knowledge. (See Chapter 3: '"Descriptive
Oceanography"') .

© An annotated bibliography is prepared to outline representative
research efforts on the three sea strait regions. (See
Chapter 4: “Annotated Bibliography).

1.2 Areas of Interest

All the three sea straits named for study have one conspicuous

aspect in common: they are the principal passages of the Tsushima
Warm Current.

The Tsushima Warm Current enters into the Sea of Japan fram the
East China Sea through the Tsushima Strait. After flowing into the
Sea of Japan and subsequently moving northward along the northwestern
coast of Honshu (the main island of Japan), the Tsushima Warm Current
discharges much of its transport into the Pacific Ocean through the

Tsugaru Strait and the remainder into the Sea of Okhotsk through the
Soya Strait.

1-4




Figures 1-2(7), (3) and (C) present the boundary of the arcas
of interest employed in this report. Becausc of the daminant role
of the Tsushima Warm Current in characterizing the dynamics in the
sea straits under study, it was necessary to consider (1) upstream
region, (2) channel region, and (3) downstream region for each area
of interest. Thus, involved in this study are four distinct bodies
of water: East China Sea, Sea of Japan, Sea of Okhotsk, and Pacific
Ocean.

In the Tsushima Strait (Figure 1-2(A)), the boundary extends to
the southern tip of Nacasaki Prefecture of Japan and Yosu of the
Republic of Korea in the East China Sea, and to the eastern tip of
Shimane Prefecture of Japan and Pohang of the Republic of Korea in
the Sea of Japan.

In the Tsugaru Strait (Figure 1-2(B))}, the boundary extends to
Cape Nyudozaki on the south and Okushiri Island on the north in the
Sea of Japan, and to Cape Erimo Misaki on the north and Kuji on the
south in the Pacific Ocean.

In the Soya Strait (Figure 1-2(C)). the boundary on the Japan Sea
side extends between Rumoye of Hokkaido and Nevel'sk of Sakhalin, and
on the Sea of Okhotsk side between Cape Shiretoko of Hokkaido and Cape
Aniva of Sakhalin.

In this report the following uniform terminology is employed.

Teushima Strait - Both the Koreans and Russians use the term
"Korea Strait", whereas the Japanese tend to distinguish the west
channel as "Korea Strait" and the east channel as "Tsushima Strait."
In this report, "Tsushima Strait" is used to include both channels.

Soya Strait - The term "Soya" is a Japanese word, whereas the
term "La Perouse" is as widely used, cspecially by the Russians.
John Bartholamew's "Advanced Atlas of Modern Geography" uses the
former, while the National Geographic Society's "Atlas of the World"
uses the latter. In this report, a term "Soya Strait" is employed.

Sea of Japan - Whereas the Koreans still preper a term "Eastern
Sea", the term "Sea of Japan" has gained a dominant popularity in the
international camunity. This tenn is also used by Defense Intelligence
Agency DIAM 65-18 (Geopolitical Data Elements and Related Features).

In this report, a term "Sea of Japan" is employed.
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1.3 Principal Data Co._lectors

Table i-1 summari:es oceancagraphic data collectors in Japan and
Korea and the range of oceanographic data types being studied by these
agencies. The data type of particular interest to this study is the
serial oceanographic data. Serial observations are usually conducted
on an established schedule along fixed survey tracks, and usually such
parameters as sea water temperature, salinity, D.O., nutrient salts,
and p.H. are measured at standard depths. Also, a GEK measurement of
surface current is becaming a routine practice in the serial obser-
vations in Japan.

The agencies which account for significant amounts of serial
oceanographic data relating to sea straits are summarized in Table 1-2.
These are:

Japan Hydrographic Office, Maritime Safety Agency,
Ministry of Transport, with its headquarters in
Tokyo and a total of 11 regional offices, of
which 5 (plus the headquarters) operate in the
vicinity of sea straits.

Japan Fisheries Adency, Ministry of Agriculture,
Forestry and Fisheries, with its 7 regional
Fisheries Research laboratories, of which 4
operate in the vicinity of sea straits.

Japan Meteorological Agency, with 4 Marine
Meteorological Observatories, of which 3

(plus the headquarters) operate in the
vicinity of sea straits.

Prefectural Fisheries Experiment Stations, of
which 11 stations operate in the vicinity of
sea straits.

Korea Fisheries Researct: and Development Agency.
with its headquarters in Busan and a total of
8 branch offices. Only the headquarters is
associated with serial oceanographic observa-
tions, its jurisdiction covering the Yellow
Sea ard the Sea of Japan.

Korea Hydrographic Office, Ministry of Transport.
The KO is responsible for serial observations

in the vicinity of the Tsushima Strait (along
Lines 200 series).

For locations of various place names, see Figure 1-3.
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COASTAL OCEAN

Corapy, [MaRIne OCEAN T | TEA Iserial | sen | sea
Sy, |oococy, | SEDMENTY v | TIDE | cuRRent | e remp- |OCEAN. | Foo | 1cE

s
GEOLOGY GEOPHYSICS ERATLRE | SURVEY

JAPAN

e e * * * *x| % *

METEOROLOGICAL
AGENCY %* | %k

FISHERIES *
AGENCY

SELF-DEFENSE N
AGENCY

¥l ¥Ix]H*

GEOLOG ICAL
SURVEY * *

GEQGRAPH[ CAL. *
INSTITUTE

PORTS/HARBORS
BUREAU

HOKRALDO DEV,
AGENCY

¥ | ¥ |[* | *
*

OKINAWA DEV.
AGENCY

UNIVERSITIES * * * * ¥

KOREA

FISH. RESEARCH
& DEV. AGENCY

*
*
*
*

HYDROGRAPHIC
OPFICE * * * x| %k % *

OCEAN RESEARCH
& DEV, INSTITUTH] % % % %

MARITIME & PORT
ADMIN] STRATION * | % %*

UNJVERSITIES % *

TABLE 1-1. Data types versus corresvonding data collectors.
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Typical cruise trucks of these agencies are shown in Figures 1-4,
1-5, 1-6, and 1~7. Table 1-3 lists coordinates of the serial stations
under KFRDA and KHO. “able 1-4 lists major oceanographic survey
vessels belonging to these agencies.

Table 1-5 campares the cumulative amount of serial observational
stations which were occupied by various nations in the Pacific Ocean,
or. the basis of the data file at the Japan Oceanographic Data Center
to October, 1973. This indicates that Japan accounted for more than
a half (58%) of the data in the entire Pacific basin. The U.S.A., at
24%, was the secord most data collecting nation in the region. Korea
accounted for about 2%. Among the three governmmnet agencies in Japan,
the JHO ranked first with the JMA second and the JHO third.

The importance of the Japanese contribution in terms of serial
observational data collection is even more daminant in the adjacent
seas of Japan, as seen in Table 1-6. Here, Japan accounted for about
88% of the total; the U.S.S.R. ranked second with about 4% followed
by the Republic of Korea with about 3%. The contribution by the
U.S.A. in the adjacent seas of Japan was about 2.6%.

In terms of GEK measurements of ocean currents (see Table 1-7),
approximately 6,000 measurements annually were taking place in recent
years, with the JHO heading the list with about 50%, followed by the
JMA with about 24% and the JFA with about 15%. The JHO, due to its
strong interest in navigational safety, has traditionally stressed
current measurements in its oceanographic data collection efforts.

The JMA, on the other hand, is interested in a broad range of
physical parameters. Whereas the serial observations by the JHO
stressed mainly sea water temperature, salinity and currents, the
JMA's data included additionally, D.O., nutrient salts such as
Phosphate-P, Silicate-Si, Nitrate-N, and p.H., and marine weathers.
The JFA's serial observations included plankton and fish samples in
addition to temperature and salinity.

In Korea, the serial observational lines are divided into three
groups consisting of the 100 series (102 through 107, in the Sea of
Japan), the 200 series (203 through 209, in the southern sea) and the
300 series (306 through 314, in the Yellow Sea). While the Fisheries
Research and Development Agency (FRDA) is in charge of the 100 and
200 series, respectively, in the Sea of Japan and the Yellow Sea,
the Hydrographic Office is responsible for the 200 series which
include the Tsushima Strait. Line 207, which is located astride
the Tsushima Strait, is the oldest of all the serial lines, with
its data dating back to 1922.
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TABLE 1-5
SUMMARY OF SERIAL OBSERVATIONAL STATIONS
BY COUNTRY IN THE PAcil1o OCEAN

cos | oy [ R Oe | ovem
09 Australia 6,256 1938 - 68
18 Canada 7,790 1927 - 67
20 Chile 513 1948 - 68
24 Korea,Rep. of 3,566 1930, 1965-71
31 UJ.S.A. 40,760 1928 - 70
35 France 549 1949 - 69
42 Indonesia 528 1949 - 71
64 Netherlands 523 1929 - 30
65 Peru 2,017 1961 - 66
74 United Kingdam 1,043 1930 - N1
86 Thailand 1,195 1956 - 69
90 U.S.S.R. 5,223 1925 - 71
(*) Others 2,340 —
Sub-Total 72,299
49 Japan
JHO 22,533 1923 - 73
JMA 27,340 1947 - 72
JFA 46,126 1933 - 71
Univ. 3,703 1935 - 71
Sub-Total 99,702
TOTAL 172,001

(1),and Malaysia (150) .

SOURCE: JODC Serial Observational Data File to October,

(*) All other countries with less than 500 total observed stations are
grouped here, including Germany (24 stations),China(354),Colanbia
(151), Dermark(251),Ecuador (434), India(12),Mexico(50),Norway (1), New
Caledonia (391) ,New Zealand (263),Philippines(196),Sweden(62), Yogoslavia




TABLE 1-6

SUMMARY OF SERIAL OCEANOGRAPHIC
OBSERVATIONAL STATIONS
(Adjacent Seas o’ Japan)

COUNTRY NUMBER OF
JODE COUNTRY STATIONS OBSERVED YEAR
06 Germany 19 1307
09 Australia 19 1964, 1967
21 China 354 1962-1963, 1965-1269
24 Korea 3,565 1930-1934, 1965-1971
26 Denmark 77 1929, 1951
31 U.S.A. 2,820 1929, 1946-1947, 1955-1970
35 France 44 1956, 1965, 1967
42 Indonesia 266 1949, 1956-1957, 19567, 1971
o4 Netherlands 158 1929-1930
66 Philippines 199 1968-1969
74 United Kingdom 610 1951-1952, 1965-1971
77 Sweden 3 1948
86 Thailand 1,109 1956-1957, 1967-1369
30 U.S.S.R. 3,774 1925-1927, 1957-1962, 1965-1970
95 Yugoslavia 1 1959

Sub-total 13,018

49 Japan
JHO 21, 342 1923-1924, 1927-1943, 1946-1972
JMA 26,301 1947-1972
JFA 44, 343 1933-1944, 1947-1953, 1956, 1961
1963-1966, 1968, 1970-1971
UNIV. 1,553 1935-1939, 1954, 192%96-1971

Sub-total 93,539
TOTAL 126,357

DATA SOURCE: JODC, TO OCT. 1973 ‘
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TABLE 1-7: Summary of GEK STATTIONS
(Addjacent Scas of Japan)

NUMBER OF STATIONS

OBSERVED JAPAN U.S.S.R.] TOTAL
YEAR
JHO JMA JFA DA UNIV | NHS
1953 86 0 0 0 0 86
1954 952 0 0 0 0 952
1955 1,851 74 0 0 0 0 1,925
1956 2,839 797 0 0 0 0 3,636
1957 2,620 1,434 0 0 4 0 4,058
1958 3,420 1,19 0 o 31 0 4,647
1959 2,908 1,136 0 0 0 0 4,044
1960 3,654 1,363 0 0 0 0 5,017
1961 3,317 1,516 0 0 0 0 4,833
1962 2,924 1,300 0 0 0 0 4,224
1963 2,910 1,505 0 0 0 0 4,415
1964 3,038 1,566 820 0 0 0 5,424
1965 3,222 1,694 563 o 3l 0 5,510
1966 3,408 1,717 598 o 85 0 5,868
1967 2,976 1,764 753 0 158 0 5,651
1968 3,126 1,057 704 o 140 | 123 5,150
1969 3,232 1,427 633 0 15 | 17 5,324 5
1970 3,056 1,726 73 95 58 0 5, 666
1971 3,368 1,666 1,256 40 52 0 6,382
1972 3,205 1,519 1,244 34 139 0 6,141
1973 3,888 1,429 897 88 171 0 6,473
1974 3,311 1,174 612 482 241 0 5,820
1975 3,374 1,312 943 360 178 0 6,167 i
1976 3,361 1,253 986 574 172 0 6,346 i
1977 3,007 1,464 927 661 0 0 6,069 |
‘
TOTAL | 73,123 31,089 11,667 2,334 1,475 §| 140 J119, 828 ;

DATA SOURCE: JODC GEK FILE, 1955-1977 ' !

1-29




Serial data observations by the universities are oriented toward
specific research objectives at the time of cruise, and their locations
are variable fran time to time. The universities do not routinely
participate in a coordinate cruise schedule of the government agencies,
and the number of stations they occupy is quite limited.

Japanese oceanographic data are known for high degree of accuracy.
As early as 1936, a detailed instruction manual on oceanographic data
acquisition "Kaiyo Kansoku-ho" (Methods in Oceanographic Observations)
was published by the Imperial Marine Observatory at Kobe. The manual
was revised in 1955 as "Kaiyo Kansoku Shishin" (Guidelines for Oceano-
graphic Observations) under the sponsorship of the Japan Oceanographical
Society, and again in 1970.

While the determination of salinity and chlorinity prior to 1960
wvas carried out by means of the Nansen bottle, use of salincmeter
has spread rapidly among the data collectors since 1960 when Umitaka
Maru of the Tokyo University of Fisheries employed the instrument
for the first time on her cruise to the Indian Ocean. Today, an STD
and BT are standard equipment of the survey ships of all the major
data collectors in Japan. Accuracy of oceanographic data taken by
Korean oceanographers improved by leaps and bounds since mid-1960
when they camenced active international cooperation with the CSK
program.
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1.4 Tide and Tidal Currents

As already shown in Table 1--1, tide measuraments are the respon-
sibility being shared by various agencies dedicated to different
institutional objectives in Japan and Korea. 1In Japan, as of 1980,
there were a total of 179 standard tide stations, of which 56
stations belonged to the JMA, 49 to the Ports and Harbors Bureau,

25 each to the JHO arxi the Geographical Institute, 22 to the Bokkaido
Development Agency, and 2 to the Okinawa Development Agency. Most
(64%) of the JMA tide stations were capable of telemetry data
transmission, whereas none of the JHO stations had this capability.

Figure 1-8 summarizes the tide stations adjacent to the sea
straits in Japan.

On the other hand, measurement of tidal currents is primarily
the responsibility of the Hydrographic Office in Japan, whereas some
measurements are also conducted by the Ports and Harbors Bureau, the
Hokkaido and Okinawa Development Agencies (see Figure 1-9(a), (B)).
Of the three sea straits which are of interest to this study, tidal
currents have been most intensely measured and studied in the East
Channel of the Tsushima Strait and its vicinity by the Japanese
agencies; measurements at the Tsugaru Strait have been relatively
sparse; and there has been relatively few measurements close to the
Soya Strait.

Table 1-8 summarizes historical tidal current measurements
adjacent to sea straits by the JHO and other govermment agencies in
Japan.

In Korea, a total of 16 primary tide stations are maintained
by the Korea Hydrographic Office. Figure 1-10 shows their locations.
Table 1-9 shows the locations and the duration of the primary tide
observations of these stations. pData being collected includes
hourly heights, times and heights of daily high and low waters,
and daily mean sea level. Daily mean sea level and highest and
lowest heights for each month at selected stations are published
annually in the Technical Reports of the KHO. Additionally, short-
term tide observations have been conducted at secondary stations for
the purpose of obtaining M2, S2, Ol and Kl constituents. Since
1955, more than 100 secondary stations have been occupied by the KHO.

Tidal current measurements were carried out by the KHO at about
20 locations between 1955 and 1980, the results being published in
the Technical Reports. Table 1-10 summarizes the historical tidal
current measuraements by the Korea Hydrographic Office.
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Figure 1-9(a).

Tidal current stations by JHO.
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Figure 1-9(B). Tidal current stations by non-oceanographic
services.
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Primary tide stations under
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TABLE 1-9.

PRIMARY

Summary of primary tide stations under
Korea Hydrographic Office.

LATITUDE

LONGITUDE

START DATE

JEJU*

37
37
36
35
35
35
35
34
34
33
33

DAFHEUGSANDO 34

MOGPO*
GUNSAN
GUNSAN

(Outer Farbor)

34
35
35

INCHECN* 37

29
32
01
30
05
08
01
49
44
33
14
41
46
59
58

28

38°12'15'N

36
51
04
44
35
36
18

39
51
12
05
41
25
06

08

128°
130
129
129
129
129
128
128
128
127
126
126
125
126
126
126

126

35'47"E

54
07
23
23
02
38
48
48
46
31
33
26
23
42
39

35

50
07
57
13
15

48

47
47
05
50
51
45
33
46
36

51

1.11.1973
17. 8.1965

1.
1.
1.
1.
1.

1.1966
2.1971
1.1965
1.1961
1.1960

1.12.1976

31.
1.
1.

1.1976
1.1966
1.1964

11.12.1979

1.
1.
1.
6.

1.

1.1970
1.1960
1.1972
2.1980

1.1963

(*) Daily and monthly mean sca levels as well as monthly highest
and lowest heights of each year are given in the Technical

Report of Korea Hydrographic Office for respective years from

1962.

Source: Suk-Woo Lee (Personal cammnication, 1981)




‘'ABLE 1-10.

AREA

Sumnary of tidal current measurements
by Korea Hydrographic Office.

LONGITUDE LATITUDE

PERIOD

TECHN.
REPORT

AUTHOR

NARODO
YEOSU
INCHEON
CHEUNGMU
BUSAN
GADBOGSUDO
YEONGIL BAY
GEOGNEOLBI-YEOLDO
ASAN BAY
JANGIUGSUDO
HOENGGAN SUDO
YEONPEONGDO
YBOSU

SAMCHEONPO

GUNSAN

YIDO
HUGSANDO
MOGPO

PUSAN INCHEON

34°04'N

34
37
34
35
34
36
37
37
34
34
37
34
34
34
35
36
34
34
37

20
30
44
05
58
01
00
24
23
26
18
43
50
55
59
04
55
55
18

127°04'E

127
126
128
129
128
128
126
126
125
126
126
127
127
128
126
126
125
126
126

34
35
00
07
33
26
10
34
58
49
18
46
47
00
43
30
37
18
27

4-9,1978
4-10,1977
7-8,1977
8-9,1976
1955-1960
5-6,1975
1971-1973
5-7,1973
4-9,1972
5-8,1971
8-12,1970
5-9,1969
5-8,1968
6,1967
9-12,1967
5-6,1966
5-6,1966
5-6,1965
4-6,1965
1952-1960

1978
1977
1977
1976
1975
1975
1973
1973
1972
1971
1970
1969
1968
1967
1967
1966
1966
1965
1965
1962




Data on mean sea level and chart datum in Japan is handled by the
Japan Hydrographic Office. The data is reviewed and updated every
three years and published as JHO Pub. No. 741, titled:

"List of Mean Sea levels and Chart Datums'.

The latest edition was dated June, 1980. The mean sea level is an
average of hourly tide records. The chart datum is determined by
subtracting the sum of the amplitudes for M2, S2, Kl and Ol tides
fram the mean sea level.

Usually, tide stations are tied to a first class bench mark of
the nationwide network, but because of frequent seismic disturbances
and the unstable earth crust in Japan, a serious difficulty is en-
countered when one attempts to campare mean sea levels at points far
apart from each other. The leveling of the network of the first
class bench marks has been carried out several times since the
beginning of the century, but the surveys were sporadic and piecemeal,
so that the exact relationship between distant locations has not been
assured. The latest effort of leveling took place between 1963 and
1968, a reasonably short period of time, and covered much of the
ocountry except for same substantial portion of northern and eastern
Hokkaido. Included in this leveling were the coasts facing the
Tsushima Strait and those facing the Tsugaru Strait both on Honshu
and Hokkaido. A large region adjacent to the Soya Strait was left
out in this survey. The leveling data was published in 1969 by the
Geographical Institute.
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1.5 Published Data Sources

There exist numerous data reports being published by various
central and local government agencies at various time intervals, plus
reports fram academic and research institutions both in Japan and
Korea. According to a recent tally by Japan Oceanographic Data
Center, about 20,000 oceanographic stations, 15,000 MBT and 8,000
current (GEK) data annually are being taken in Japan alone.

Table 1-11 shows the principal data sources which were used in
this study. Whereas all the sources named in Table 1-11 have been
reviewed for this study, most important of these data sources are the
annual data reports of serial observations being issued by government
agencies as follows:

Japan Hydrographic Office (JHO):
“Data Report of Hydrographic Observations"

This report combines all the serial oceanographic and tide
data taken by the 11 regional Hydrographic Office branches
and a network of tide stations, including all the data
which has already appeared in the prampt reports fram the
regional branches. A chronology of this publication and
its predecessors is listed in Table 1-12.

"Guide to CSK Data" (1978)

This report, compiled by the Kuroshioc Data Center (KDC)/
Japan Oceanographic Data Center (JODC), gives a campre-
hensive data inventory of the CSK (Cooperative Study of
the Kuroshio) data during a period between 1965 and 1977.
It contains a complete tally of data acquisition
activities and ship tracks for all the CSK cruises.

Japan Fisheries Agency (JFA):
"Results of Fisheries Oceanographic Observations"

This report summarizes all the annual data collected by
JFA's 8 regional Fisheries Research Laboratories, plus
the data collected by all the prefectural, municipal and
local Fisheries Experiment Stations. A chronology of
this report is listed in Table 1-13.




Japan Meteorological Agency (JMA):

"Results of Marine Meteorological and Oceanographical
Observations"

This report summarizes all the data taken by JMA's 4
regional Marine Meteorological Observatories (Kobe,
Hakodate, Nagasaki, and Maizuru), and supercedes all
the regional Data Reports and Prompt Reports. A
chronology of this publication is listed in Table 1-14.

Korean Fisheries Research and Developnent Agency (FRDA):

"Annual Report of Ocearxograpfmic Observations"

This report sumarizes all the data taken jointly by
the Korean Fisheries Research and Development Agency
and the Korean Hydrographic Office (KHO) along the
fixed sectional survey lines which are being occupied
bimonthly. Its predecessor is “Annual Report of
Hydrographic Observations" (1954 - 63), the data
quality of which appears to be somewhat inferior. A
chronology of this report is listed in Table 1-15.

Korea Hydrographic Office (KHO):
“Technical Reports"

This report contains serial data obtained by KHO along
the 200-series lines.

The following two agencies have compiled camprehensive atlases
of oceanographic data:
Japan Oceanographic Data Center (JODC) :

"Marine Envirormental Atlas: Northwestern Pacific Ocean I,
(1975) .

This atlas presents statistical means, maximum and minimm
values, and standard deviations of the serial observation
data over a period of almost 70 years between the early
1900's and 1971, totaling approximately 110,000 data points.

"Marine Envirommental Atlas: Northwestern Pacific Ocean II,"
(1978) .

This atlas gives a finer breakdown of geographical areas
on monthly and seasonal basis. Detailed presentation for




the Adjacent Seas of Japan (120° - 150°%e, 24° - 46.5°N)
and monthly statistics for selected l-degree square areas
(including Tsushima, Tsugaru and Soya Straits) proved
particularly useful for this study.

"Marine Envirormental Atlas: Currents - Adjacent Seas of
Japan'" (1979).

This atlas campiles a total of approximately 110,000 GEX
data points between 1953 and 1977 into a series of
statistical values by the whole period and by seasons.

Korea Ocean Research and Development Institute (KORDI):

"Oceanographic Atlas of Korean Waters, Vol. 1: Temperature
Structure.

This report provides camprehensive plottings of temperature
data on the basis of the sectional surveys which mainly
took place between 1961 and 1975, and same dating back to
1922. 1t gives a particularly detailed presentation of
data along Lines 207 and 208 which traverse the Tsushima
Strait West Channel and a downstream area, respectively.

Additjonally, for the purpose of assisting in this study, the
JODC has kindly provided camputer runs on its data base to prepare
vertical summary statistics of tamperature and salinity at a l-degree
resolution and GEK statistics at 15-minute resolution for the most
part of the Adjacent Seas of Japan including the three sea straits
under study for this report.

Although the subjects of marine sediment and marine geology are
outside the scope of the present study, the extent of existing data
sources is outlined as follows:

Principal agencies in Japan with active interest in marine
sediment and geology are: Japan Hydrographic Office, Japan Geological
Survey, Geographical Institute, and universities (particularly Ocean
Research Institute of the University of Tokyo). Of these agencies,
the interest of the Geographical Institute is limited to the coastal
and nearshore zones.

The Japan Hydrographic Office publishes three map series relating
to marine sediment and geology, plus special publications containing
in-depth studies. A complete list of these publications is available
in:

"Catalogue of Charts and Publications", JHO Pub. No. 900,
revised October, 1979.
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The map series consist of the following publications:

"Basic Maps of the Sea in Continental Shelf Areas"”
(scale 1: 200,000):

1. Bathymetric charts

2. Suhmarine structural charts

3. Total magnetic intensity charts
4. CGravity anomaly charts

Of a total of 77 basic maps of this series planned around Japan,
54 were campleted and published between 1970 and 1979. The published
maps cover all the three sea straits under study in this report.

"Basic Maps of the Sea in Coastal Waters"
(scale 1: 50,000)

These maps consist of bathymetric charts and submarine structural
charts with greater emphasis on local details than the continental
shelf series. Most of the surveys for these maps were initiated since
1971, and approximately 50% of the work was completed for publication
by 1979.

“"Basic Maps of the Sea"
(scale 1: 3,000,000)

Bathymetric charts showing the entire Adjacent Seas of Japan in a
set of four maps.

Of the various special publications by the JHO, those which are
relevant to the sea straits under study in this report are the following
two volumes:

Nagano, M., M. Sakurai, M. Uchida, K. Ikeda, H. Taguchi and
T. awori, 1974. Submarine Geology off Northeast Coast of
Hokkaido District. Report of Hydrographic Researches,
JHO, No. 9, 31 p. (Japanese with English abstract; out of
print).

Sakurai, M., M. Nagano, T. Nagai, T. Katsura, M. Tozawa, and
K. Ikeda, 1975. Submarine Geology off the South Coast of
Hokkaido. Report of Hydrographic Researches, JHO, No. 10,
37 p. (Japanese with English abstract; out of print}.

Various articles relating to marine sediment, sand waves and
marine geology appear in the JHO Hydrographic Bulletin fram time to
time.

Any inquiries relating to the JHO data on marine sediment and
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geology may be directed to:

Dr. Akio Mogi

Director, Ocean Survey Section
Japan Hydrographic Office
Maritime Safety Agency

3-1, 5-Chome, Tsukiji
Chuo-Ku, Tokyo 104

Japan

The Japan Geological Survey has two publication series which
deal with marine geology: Marine Geological Map Series and Cruise
Reports.

"Marine Geology Map Series"

As of 1981, a total of 15 sets of this series have been published,
of whirh 9 sets are in scale 1: 200,000 and 6 in scale 1: 1,000, 000.
Each set generally consists of different cambinations of maps displaying
surface sediment types, textures, composition of coarse fraction (0.5
mm) , mud content, grain size histograms, phi median values, sorting
occefficients, bottam features, geological structures, magnetic anamalies,
free—air gravity anamalies, Bouguer gravity anaomalies, etc.

“Cruise Reports"

The Japan Geological Survey embarked on a 5-year program in 1974
aiming to investigate mineral sources on the sea floor surround Japan
and in the distant seas. As of 1981, a total of 15 cruise reports have
been published with two more in press. The cruises, conducted by the
the Survey's Hakurei Maru, generally carry out the following surveys:

Geophysical Methods:

Bathymetric survey by 12 kHz PDR

Subbottom profiling by 3.5 kHz PDR

Continuous seismic profiling by air gqun and sparker
Refraction measurements by sono-radio buoy
Magnetic survey by proton magnetameter

Gravity measurements by on-board gravimeter
Surficial current measurement by GEK

0000000

Geological Methods:
o Bottam sampling by chain-bag and cylinder dredges

o Bottan sampling by rock corer
o Bottam sampling by piston corer with 6 m core barrel
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Among the published cruise reports relevant to the sea straits
under study in this report are:

Cruise Report No. 2: Geological Inve: tigation of Goto Nada
and Tsushima Strait, 1972-73.

Cruise Report No. 6: Geological Investigation of Ryukyu Island
(Nansei Shoto) Arc, 1975.

Cruise Report No.10: Geological Investigation of the Northern
Margin of the Okinawa Trough and the
Western Margin of the Japan Sea, 1977.

Cruise Report No.ll: Geological Investigation of the Okhotsk
and Japan Seas off Hokkaido, 1977.

Cruise Report No.l3: Geological Investigation of the Japan
Sea, 1978.

Any further inquiries regarding the sediment and geological data
by the Japan Geological Survey may be directed to:

Dr. Atsuyuki Mizuno

Director, Marine Geology Department
Japan Geological Survey

1-1-3 Higashi, Yatabe, Ibaraki 305
Japan

The University of Tokyo's Ocean Research Institute, founded in 1962,
serves as a joint research arm for oceanographic departments of various
universities in Japan. The Institute operates two survey/research ships:
Taisei Maru (257 GT) and Hakuho Maru (3,200 GT). The Institute has three
research departments dealing with the ocean floor: Geophysics, Marine
Sediment, and Tectonics Departments. Whereas the researchers publish
their papers in the journals of individual choice, the Institute publishes
its own hulletin (unscheduled) and preliminary cruise reports. Any
inquiries may be addressed to:

Dr. Noriyuki Nasu
Director

Ocean Research Institute
University of Tokyo

15-1, 1-Chome, Minami-Dai
Nakano-Ku, Tokyo 164
Japan
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