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This publication is a continuatien of the series on the marine geogrophy of areas in the
Western Pacific begun with H. O. Pub. No. 752, “Morine Geography of Korean Waters. ”

Although the areu of the present study overleps with that of H. O. Pub. Mo. 752, cure-

sponding chorts of both studies will not agree in these overlapping oreas in many cases
for the reason that different sources of data covering different areas hud 10 be used ond
these could not always be reconciled. Moreover, some very late sources of information

wore incorporoied into the charts to bring them up 1o date.
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" INTRODUCTION

The Sea of Japan, an outlying part of the Pacific Ocean, lies between the islands of Jopan
on the east and the maritime territories of Soviet Russia ond Korea on the west. It is con-
nected with the Sea of Okhotsk by Tator Strait on the north and Soya Kaikyo on the ecast; with
the Pacific Ocean by Tsugaru Kaikyo on the east between Hokkaido ond Honshu; ond with the
East China and Yellow Seas by Korea Strait on the south.

Japan proper, usually token to include Kyushu, Shikoku, Honshu, and Hokkaido, extends
147,652 square miles. Of this group, Honshu takes up 86,772 square miles; Hokkaido, the
next iorgest, 29,997 square miles; Kyushu 15,587 square miles; and Shikoku 7,031 square miles.
North of Hokkaido lie the Kuril Islends ond Karofuto, the southern part of Sakhalin.

Ceologically specking, Japon consists of a rugged chain of volcanic islands pushed up
from the bottom of the ocean. The southern coast line of Japun is broken considerably, affording
a grect number of sheltered onchorages. However, much of the east ond west coosts of Honshu
ond Hokkuido are very little indented, so that good horbors in these localities ore few. Cne of
Japon’s great notural feotures is the Inlond Sea, bounded by Honshu on the north and Kyushu
and Shikoku on the south, providing smooth water and sofe navigation for holf the distance be-
tween Yokohoma ond Nogosoki.

The island of Sakhalin extends in a north-south direction for about 511 miles, varying in
width from 15 1o 100 miles. The westernmost part of the island is separoted from tha continent
of Asia by the shallow Totor Strait which in its narrowest port has o width of less than 5 miles.
Cn the south the islond is separatad from Hokkaido by Soya Kauikyo, o strait less thon 27 miles
wide,

The coost of Siberia ffom abreast of the northern end of Sakhalin southward to the Korcon
border is for the most part steep and rugged,ond backed by heovily forested mountain ranges
from 2,000 to over 6,000 feet high. The long stroiches of cliffs are broken here ond there by o
small beach orthe mouth of a stream. Lowlonds are limited to o few small coostal ploins and
the alluvial flood ploins of the main rivers.
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wiit beain 1y ro 10U mites,  The westermmost pant of tne isfand 15 seporated froe. the continent

ob \sia by the shallow Torar Stigit which in irs narrowest port hes o width of less than 5 w.iles.
Crithe soutt: the istand is separated from Hokkaido by Soya Kuikyo, o stroit less then 27 miles
w i,

The coast of Sibesic from abreast of the northern end of Sokholin scuthword 1o the Korean
bosder i3 101 the most parnt steep and rugged,ond backed by heavily {orested mountoin renges
from 2,000 10 oves 6,000 feet high. The long stretches of clilfs are breken here and there by o
simil] beach 2r the mouth of o seam. Lowlonds ore limited to o tew smoll coosital ploins and
the alluvial fleod plains of the main rivers.

Koreo is rmuntuinous in its northern ond eostern ports. In general, the mountuin ranges
earand along @ north-south oxis near the eust coost ond porollel 10 it. Koreo Strait, obout 115
nules wide between Pusan and Shimonoseki, seporates the peninsula from Jopan.

Japan shares in the monsoons of eastern Asia ond resenwles Cnina in the moin feotures of
its climate. Most of the rain falls in suruner and the temperoture ranges ore considerable. The
prevailing winds ore northwes? in winter, southeost in summer. However, modifications in the
climote occur becouse of the insulority of Jopan., Also, the uree is {requently under the in-
fluence of extromopicol cyclenes which migrote from the continent of Asio and frequently couse
widespread rainfall both in the Seo of Jopan and Jopon proper us they pass on their woy towerd
e Alevtians.

*'ave conditions in the Seo of Jopan 1end to be reugh during the winter and calm in the
surimer unless the aea is under the influence of o typhoon. In winter, except in the frozen
over areas of the Gurf of Ta'.uty ond clong constal regions, rough seas up to 8 feet in height
and very rough seas 8 to 13 [eet in height occur very frequently, Yaves above 13 feet in hsight
nave been reported. During the summer the frequency = woves less than 2 feet in hieight ex-
ceeds 50 percent.

Tha Morine Geography of the Sea of Jopon has been compiled with a twofold surpose:
{1) 10 provide o bosis for strategic nl.ning insofor us the oceanogrophic environment is con-
cerned and (2) to present in a readily usoble form oceanographic information that is opero-
tionally aoplicoble in the field.
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Page 2 RELIEF OF SEA BOTTOM (SIMPLIFIED)
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Page 4 GEOLOGY, BATHYMETRY, AND BOTTOM SEDIMENTS

GECLOGY

Although thete are various theories regarding the origin of the Jopanese islands, almost
ati agree that they ore the rugged crests of submarine mountains thot have risen from the oceon
bottom. These mountoins have been formed over o long period of time with severol centers
and periods of volcanic activity. Granites and other igneous rocks, together with sedimentory
rocks thet have been folded, foulted, ond crushed, form the moteriol of which the mountoins
are made.

The Jopon Sea fills cn oval bosin roughly 400 miles across, formed by the Japanese islands
on rhe east and the Asiatic mainlond on the west. Formerly, this seo wos o port of the Pocific
Oceen as the oldest identifiable rocks of Honshu ore morine Paleozoic {200-450 million yeors)
sediments,

Pert of the coast line of Jopon on her west coast is relatively smooth where it roughiy
parallels a foul? system. At Wokosa Wan, however, south of this orea, o foult system which
developed ot an angle to the coost has produced a major irregularity in the coost line.

In generol, the voiconoes thot still con be identified in Jopon ore not older than the
Pleistocene or Glacici epoch (1 million yeors), olthough some may have had their origin in
the preceding Pliocene epoch (20 million years). Moreover, lavo flows have been found
interbedded with sediments of the Miocene epoch (30 million years). This volcanic octivity
is still conlinuing 19day, as evidenced by volconic dust in the otmosphere, lava flows,
earthquakes, end chonging strand fines.

Before Tertiory times (70 million yeors) Sokhalin hod been connected with the moinlond.
Now it is essentially o mountainous region which was formed between the post~Tertiory
ond Pliocence (20 million yeors) epochs.

The continental coost of the Jopon Sea is o complex region of mountains and river basins.
Metemorphic end sedimentory rocks form the bockbone of the folded Sikhote Alin ronge which
lines the coast from the west coost of the Gulf of Tatary to Viodivosiok. The most intensive
foulting ond folding occurred in the Lower Cretaceous (110 million years) epoch. Volconic
octivity was very common, the most recent occurring during Quaternory (less than 1 million
yeurs) times. Most of this volconic oclivity took ploce ot the soine time or somewhot eorlier
thon in the Joponese islonds. Erosion of the igneous rocks provided the source moteriol for
the sondstones of the oreos, whereos the limestone derives from the time the oreo wos under
the ocean. Alluvium has been brought down from the mountains by streams which hove de-
posited it in the river basins. Loose moteriol folling down the slopes of the mountoins
occour.ts for the unconsolidated rock olso found in the bosins.

On the Pocific side of the Joponese islonds foulting ocross the trend of the coost line
has formed mony boys ond inlets of foult origin. Eost of the Japonese islonds may be found
one of the grentest series of submarine trenches known to exist in ony oceon bosin. Thus,
from the highest mountain peoks of Jopon 1o the lowest depths of the trenches, there is o
difference of elevotion of ot lecst seven or sight miles. This immenso ronge of elevation
within o latevel distonce of cbout o hundred miles inevitobly developed enormous stroins ond
stresses, with the result thot this hos become o weok ond unstable portion of the eorth’s
crust ir which readjustments of the rock mosses ore constontly occurring. Therelore, in this
orec there ore numerous volconoes ond frequent eorthquakes.

References:

———— X L M T e
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Many submarine cenyons are present on the continental shelf, but due to the cmall scale
of the chart they cannot be shown. A seamount 76 fathoms below the surface exists in the
vicinity of 42°N., 138°E., where the sides dip steeply to over 2,000 fathoms. If this same
peck were on dry lond, it would be 11,500 feet high. A submarine plateau exists in the
broad portion of the Japan Seo, delineated by the 500—fathom contour. In the western por-
tion of the Japan Sea there are o number of rises from the sea floor to within 100, 500, and
1,000 fothoms of the surface. :

References:
Jopan, Hydrogrophic Department, Chart Nos, 72, 1006, 1070, 1263, 1312, 6077, and 6081.

Sigematu, R., “On the Form of the Jopan Trench,” Japanese Hydrographic Department,
Hydrographic Bulletin, Vol. 7, p. 10, 1928, Tokyo.

U. S., Hydrographic Office, H. O. Chart No, 5597.
Willis, Bailey, “Why the Japanese Islonds?” Scientific Monthly, Vol. 51, pp. 99-111, 1940.

, "Wrinkles of Asio, A Study of Mountain Ranges,” Scientific Monthly, Vol. 49,
pp. 431-451, 1939,

BOTTOM SEDIMENTS

The Jopan Seq, being a genuine ocean basin, is floored primarily by mud. On the narrow
continental shelves nff Siberia and the Japanese islands, sand is the predominant sediment
associoted with other deposits €f mud—and—sand, gravel (stony), and rock. Where the currents
are strong, os in the Straits of Tsugeru, Korea, and Soya, bed rock, gravel, and coarse sand
ore to be found. A long strip of rock is found bordering the coast of Siberia, which might be
expected since the Sikhote Alin mountain range is located here,and there are very few in-
dentations along the coast. The two plateaus in the center of the sea are covered mainly
with gravel ond sand-and-mud.

Studies of bottom sediments have shown that both the nature and distribution of shallow
sea deposits are offected by the depth of the sea, bottom topography, geologic history, and
hydrogrephic conditions of the orea. Erosion of the igneous rocks,.especially the granitic
types, has provided the source of sediments throughout geologic history. Bottom samples
from the banks off the coost of Honshu are primarily Tertiary (70 million years) sedimentary
rocks or igneous rocks which have penetrated the sedimentary rocks. The distribution of the
sediments suggests thot igneous rocks are exposed on the sea floor as they are on land, e.g.,

along the eost coost of Siberio.
Tr.e basement of the bottom sediment layers consists of a Tertiary formation covered by 2
o tkin loyer of sond ond old gravel. Submergence to its present position is thought to have

tuken place ofter the deposition of the gravel loyer. Gravel can be classified into old and

new on the bosis of time of origin. The distribution of old gravel varies with submarine
topogrophy, as that on the bonks near latitude 40°N., while that of new gravel is determined

by the bottom current, as olong some of the straits ond portions of the coast.

Coorse sends are usuolly found either of places of upwelling or where the current is
strong, os ot Tsugoru ond Soyo Stroits, Where coarse and fine sands occur in strip—like
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one of the yreatest series of submarine trenc'\es known fo exist in uny ocedn LUSIA. ”-u>, I

b

from thd highest mountain peajs of Japan to the lowest depths of the trenches, there 1s o
difference of elevation of at least seven or eight miles. This immense range of elevation
within a lateral distance of about o hundred miles inevitably developed enormous strains and
stresses, with the result that this hes become a weak and unstable portion of the earth’s
crust in which readjustments of the rock masses are constantly occurring. Therefore, in this
area there are numerous volcanoes and frequent eorthquokes.

References:

Balzak, S. S., V. F. Vasyutin, and Y. G. Feigin, “Ecopomic Geography of the USSR, " The
Macmillian Company, New York, 620 pp., 1949,

Mirov, N. T., “Geography of Russia,” John Wiley ond Sons, Inc., New York, Chopman ond )
Hall, Ltd., London, 362 pp., 1951,

National Research Council, “Physics of the Earth-1¥, The Age of the Earth,” Bulletin of the
National Research Council, No. 80, June 1931,

Sigematu, R., “On the Form of the Jopan Trench,” Japanese Hydrographic Department,
Hydrographic Bulletin, Vol. 7, p. 10, 1928, Tokyo.

Trewartha, Glenn Thomas, “A Reconnaissance Geography of Japen,” University of Yisconsin
Studies in the Social Sciences and History, No. 22, 283 pp., 1934.

, “Japon, A Physical, Cultural and Regional Geography,” University of Wisconsin
Press, 607 pp., 1945.

Willis, Bailey, “The Growth of Asia,” Scientific Monthly, Vol. 48, pp. 487-492, 1939,
, “Why the Jopanese Islands?” Scientific Monthly, Vol. 51, pp. 99-111, 1940,

, “Wrinkles of Asia, A Study of Mountain Ranges,” Scientific Monthly, Vol. 49,
pp. 431-451, 1939.

Zeuner, Frederick E., “Dating the Past, An Introduction to Geochronclogy,” Methuen and
Company, Ltd., London, 444 pp., 1946,

BATHYMETRY

The bathymetry of this study connot be characterized simply, becouse of the exceedingly
complex nature both of the coast line ond the sea bottom. The shooler areas will be found
in the Gulf of Tatary, in Tsushima Kaikyo, in Soya Kaikyo, and in o few emboyments on the
Korean and Chinese coasts. The remainder of the Sea of Jopan is generally deep, with o
steep gradient off the China coast and with sharp projections or possibly submerged islonds
scattered over the sea floor. The 1,500~fathom contour can be found less than 30 miles off
the China coast, while there are areas with depths !ess than 500 fothoms in the middle of the
sea. However, depths of over 2,000 fathoms are more usual over a large portion of the Japon
Sea. The continental shalf is not very pronounced in many places since the 100~fathom
curve con often be found about 10 or 15 miles offshore. Off the west coast of Honshu the
bottom topography is further complicoted by the presence of numerous banks ond islonds.
The banks have steep, sloping sides ond terraces between depths of 50 ond 60 fothoms.
Off the eost coost of Honshu the bottom is also highly irregulor and there is an exceptionally
steep gradient where the degth drops off to more thon 5,000 fothoms about 100 miles from
shore, forming o deep trench.

RESTRICTED



The basemant of the bottom sedimens layers consisis of o Testiosy formation covered by 04 -~
a thin tayes of sand and old gsavel. Submeryence 1o its present position is thought 10 hove
taken place after the deposition of the grovel loyer. Gravel can be classified into old ond
new on the basis of time of origin. The distribution of old grovel varies with subrorine
topograghy, as that on the W near latitude 40°N., while thot of new yravel is determined
by the bottom cusrent, as along some of the siraits ond porlions of the coast,

Coarse sands ase usually found either ot ploces of upwelling or where the current is
strong, os ot Tsugosu ond Soya Straits. Where coorse ond fine sonds occur in strip—-fike
pattenns, as along the Korea and Sakhalin coasts, the formotion is due probably 1o trons- i
portation by the cuaents of sediment {or mud) brought down by a river. Medium grained g
sund usuolly 1s deposited perpendicular 10 the direction of the current, while the distribu-
tion ofl fine groined sond is intluenced by the topogrophy.

While the distriburion of grovel ond coorse sond in the deposits of the continental shelf
can be explained with reference 10 the geologic history, the distribution pattern of fine
sand and mud depends on the depth of the seo, bottom topogrophy, ocean currents, and the
supply of sediments from the rivers.

Sidce most of the Sea of Jopan is floored with mud, o classificotion of different types of
mud based on colors hos been esteblished by the Jopanese. Red cloys ore considered to be
derived from the decomposition of volconic ejecta or from colloidal cloys thot have been
carried out in suspension from the lond, since their mineral content is very close to thot
of the suriounding igneous rocks. Blue mud derives its choracter from organic matter and
the clteration of the sulphote to ferric oxide. Black mud hes a higher orgonic content and
contains iron sulphide. Red mud contoins lerrous oxide and indicotes oxidizing conditions
while blue mud indicoles reducing conditions. A green mineral, glauconite, colors the
green muds.  Although these muds ore clossified by colors, other factors such as chemicol
composition cre also considered, so thot green or reddish—brown muds may sometimes be
clossified os blue muds. The distribution of these vorious muds is given in the “Boftom
Sediment Chert of the Adjacent Seas of Japan,” Nos. 7051-4, published by the Japonese .
Maritime Sofety Boord.

References:

Koto, T. ond Y. Metudaira, “Some Notures on the Bottom Semples in Beppu-wan,” Journal
of Oceonography, Yol. 12, pp. 515-524, 1940, Imperioi Morine Observatory, Kobe, (in
Jepanese).

Jopen, Maritime Sofety Boord, “Bottom Sediment Chart of the Adjacent Seos of Japon,”
Sheets 1-4, 1:1,200,000, Tokyo, 1949.

Niino, Hiroshi, “Boltom Deposits ot the Mouth of the Wokoso Bay, Jopan, and Adjacent
Continentol Shelf,” Journal of Sedimentary Petrology, Vol. 20, pp. 37-54, April 1950,

. “Sediments of Oki Bank in the Joponese Seo,” Journal of Sedimentory Petrology,
Vol. 18, pp. 79-85, 1948,

Shepord, Francis P., "Sediments of the Continentol Shelves,” Bulletin of the Geologicol
Society of Americo, Vol. 43, pp. 1017-1040, December 1932.

, “Submorine Geology,” Harper and Brothers, New York, 1948

U. S., Hydrogrophic Uffice, H. 0. Charts 5494-8.S., 3308-B.S., 2124-B.S., 2404-B.5., 5697-B.S.,
2475-B.5.; 1776, 1777, 1778, 6244, 6245, 6243,
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Page 6

NEAR-SHORE DEPTHS

At fow water springs:

128°¢ 132°

The T-fathom curve lies along the shore
* 3 " " Tto 12 miles o
"6 T 2w16”

At high water springs:
The 1-fathom curve lies along the shore
L 3‘ " L] L n ” L]

"6 " " " 2to 14 miles o

At low water springs:

The 1-fathom curve lies along the shore to about 1 mnile o
3t " " 500 yards to about 1k miles offs
» 6‘ » L] L 1000 L " H 5 " n

At high water springs:
The 1-fothom curve lies ol::ng the shore.
L] L] »

3 » L] n

. to about 1% mile
» 6. n " ”

500 yards to 4 miles oftshore.

At low water springs:

The 1-fathom curve lies along the shore to about 1500 yards offsiio
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e " " 122 miles offshore.

*t low water springs:

fhe 1-fathom curve lies clong the shore to about 50 yards offshore.
» 3. n Ll 1] ”n LJ 1" " » }500 n "

" e ™ " * about 1500 yards to 1% miles offshore.

At fow water springs:

The 1-fathom curve lies along the shore to about ]Sé)oyurds offshore.
L] 3. L] L L] L) " » L L) 0 n "

" 6' " " " " ”» L n " 2000 n ”
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The 1-fathom curve |

L4 3 ] L]

L 4 6' " L » » » "

ies along the shore
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The Y-fathom curve lies clong the sllore to 2%
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Rt low water springs:

he 1-fathom curve lies along the shore to 10 miles offshore.
" " " 1to 12 miles offshare.

210 16"

" 6. " n L

At high water springs:

¥ he 1-fathom curve lies along the shore.
L 3- L » " L] » ]

to 11 miles offshore.

"6 " " " 2to 14 miles offshore.

S —————— R A —

hS:

lies along the shore to about 1 mile offshore.
" 500 yards to about 134 miles offshore.
]000 L L) " 5 » "
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lies olong the shore.
v L] » "

to about 1'4 miles offshore.
500 yards to 4 miles offshore.

) the shore to about 1500 yards offsiiore.
n ” L " 2000 L L) .

M miles offshore.

e shore to about 50 yards offshore,
n n ”n !500 ”n "

IR 00 yards to 1% miles offshore.

bre to about 50 yards offshore.
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The 1-fathom curve li

es along the shore.
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to 1000 yards offshore.

""" " 4o about 2 miles offshore.
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SPRING AND NEAP TIDAL RANGES—COTIDAL LINES

52°

128°

132*

136

140°

NEAP TIDAL RANGES(FEET)

36°

LESS THIAN
0.5 FOOT v
]

44
F/05
[ 4
7/ -
0.5\ _
40*
LESS THAN
0.5 FOOT —
®
\
\\‘ . . 2
105 f :
rd - g
2 e f 3 A .
. (e 2 o . .
“ . " ; 4 .
] 1 i / 1 |
132° 36° 140°




COTIDAL LINES

NUMERALS INDICATE TIME OF HIGH WATER IN SOLAR HOURS
AFTER PASSAGE OF THE MOON OVER THE GREENWICH MERI-
DIAN ON DAYS OF FULL AND CHANGE OF THE MOON.

ARROWS INDICATE DIRECTION OF TIDE PROGRESSION.
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COTIDAL LINES

NUMERALS INDICATE TIME OF HIGH WATER IN SOLAR HOURS
AFTER PASSAGE OF THE MOON OVER THE GREENWICH MERI-
DIAN ON DAYS OF FULL AND CHANGE OF THE MOON, .

ARROWS INDICATE DIRECTION OF TIDE PROGRESSION,
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SPRlyG AND NEAP TIDAL RANGES

Information on tidal ranges was taken from a variety of charts and publications of the
U. S. Navy Hydrogrophic Office, the U. S. Coast and Geodetic Survey, the British Admiralty,
and the Japanese Maritime Safety Agency. :

The patterns of the spring and neap range lines are similar, although the spring ranges
are about twice as great as the corresponding neap ranges. Spring ranges vary from 0.5 foot
along all shores of the Sea of Japan proper to 7 feet in the Gulf of Tatary and to over 10
feet in the Inlond Sea, Neap ranges vary from less than 0.5 foot along all shores of the Sea
of Japan proper to 3 feet in the Gulf of Tatary to over 5 feet in the Inland Sea.

COTIDAL LINES

Cotidal line information was taken from the “Bulletin of the Hydrographic Department,”
Imperial Jopanese Navy, Volume VI, 1933, Conversion was made from lunar to solar time
and corrected for the moon's transit of the Greenwich meridian.

The tide in most perts of the Sea of Japan is semidiurnal with small inequalities between
heights of morning and afternoon tides. However, in the Inland Seq, along the southeast
coast of Korea, the north coast of Hokkaido, and the south coast of Karafuto, inequalities in
heights and times of consecutive tides are greater. In these areas the diurnal type of tide is
predominant,

The diagrom shows two nodal points where the range of tide is small and oround which the
tide progresses in the directions shown by the arrows.

References:

Great Britain, Hydrographic Department, “Admiralty Tide and Tidal Stream Tables, 1951,
Pacific Ocean and Adjacent Seas,”London, 1950.

Japan, Bulletin of the Hydrogrephic Department, Imperial Japanese Navy, Vol. VII, 1933,
, Maritime Safety Agency, “Tide Tables,” Vols. | and I, Tokyo, 1951.

U. S., Coast and Geodetic Survey, “Tide and Current Tables, Japan and China 1951,
Washington, D, C., 1950.

, Hydrographic Office, “Marine Geography of Korean Waters,” (H. O. Pub. No.
752), Washington, D. CI, 1951,
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Page 8

COASTAL GEOGRAPHY

COASTAL GEOG

The coast is very irregular and much indented with
bays, gulfs, and coves that form many {ine naturai
harbors and anchorages. Howewvsr, numerous dangers
are found in the gulfs and bays ard off the beaches, The
coast {8 rugged and steep-tc in most parts and consists
of medium high ranges of grass and tree covered hiils.
This is the most heavily populated section of the Russian
Pacific area. At some points cultivated fields are
visible {from seaward. Surveys and chart coverage are
fair. Detailed information in sailinmg directions and other
navigational publications, although up to date, is sufficient
for approach only to the more important points,

This very regular coast line has few harbors except in
the extreme gouthern portion and is clear of dangers to
distances of 5 miles from shore, In general, the coast is
high, rugged, steep-to, heavily wooded, fronted with
intermittent sand or gravel beaches, particularly at points
where streams reach the coast, and backed by mountain
ranges cloge inland, There are few natural iandmarks
recognizable from the sea, The coastal zone is unapopulated
except at a few points, Surveys and chart coverage are
poor. Detailed information in salling directions and other
navigational publications, although up to date, ts sketchy
and adequate for approach only at isolated points,

The coast is irregular, numerous bays and gulfs
indenting the coast. A number of natural harbors and
anchorages are found in this area, The coast presents a
bold, rocky appearance {rom the sea and is in general
steep-to, the 100-fathom curve lying 5 to |0 miles oftshore.
In some sectors underwater dangers exist as far as 12
miles offshore, Therefore, vessels should not cross the
100-fathom curve at night or in thick weather. Numerous
sand and gravel beaches fringe the very narrow coastal
plain and high mountains Iie ciose {nland, Low brush,
grass, and cultivated {telds cover the coastal plain and ™ ¢

The coast
{ronted by inte
and backed by
are no natural
there are exce
{rom the sea.
of 1 mile offsh
to 2 miles offs
The survey an
tion {n salling|
tions is fair.
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Med with
gral The coast is regular, consisting of heavily wooded hills
gneers fronted by intermittent, narrow, sand or gravel beaches
s, The and backed by medium high mountains close inland, There
qEonsists are no natural or protected harbors for large vessels and
8 hills, there are exceptionally few natural landmarks recognizable
Russian from the sea. The coast is clear of dangers to a distance
e of 1 mile offshore while the 5-fathom curve lies from 1/4
‘ gy ee are to 2 miles offshore. The coastal area is sparsely populated.
| ggnd other The survey and chart coverage is fair, Detailed informa-
J sufficient tion in sailing directions and other navigational publica-
e\ tions is fair,

Soya Kaikyo is a short strait about 23 miles wide and
23 to 80 fathoms deep in mid-channel. It is clear of
dangers except for a long rock lying north of the channel.
Currents are strong and complex, The coast features
four conspicuous capes that serve as excellent landmarks.
Fog, snow, and ice constitute the principal hazards in
passage. A wealth of detailed information for passage of
the strait is published in charts, sailing directions, and
other related navigational publications,

A

The coast is high, rugged, and fairly regular in most
parts. The 5-fathom curve lies 1/4 to 1 mile offshore
and the coast is clear of dangers to a distance of 3 miles
offshore. Narrow sand or rocky beaches backed by cliffs
30 to 200 feet high, interspersed with cliffs that rise
directly from the sea, are the rule with the exception of
a few points where alluvial plains have been formed by
the larger streams, The rugged, hilly coast is backed .
from 1 to 4 miles inland by heavily wooded mountains

t . r R R



indenting the coast, A number of natural harbors and
anchorages are found in this area, The coast presents a
bold, rocky appearance from the sea and is in general
steep-to, the 100-fathom curve lying 5 to 10 miles offshore,
In some sectors underwater dangers exist as far as 12
miles offshore. Therefore, vessels should not cross the
100-fathom curve at night or in thick weather, Numerous
sand and gravel beaches fringe the very narrow coastal
plain and high mountains lie close inland. Low brush,
grass, and cultivated fields cover the coastal plain and
hills. Surveys are good and chart coverage is fair,
Detailed information in sailing directions and navigational
publications is adequate for approach to the more important
points,

/

The coast line is irregular, being much indented with
open bays and gulfs that are protected only from the west
and northwest. The water is clear of dangers to a distance
of 5 miles offshore. In general, the coast {s high, rugged,
steep-to, heavily wooded, fronted near streams and bay
heads with low sand or gravel beaches, and backed close
inland by high wooded mountain ranges, The coastal zone
is unpopulated except in isclated places. Mountains in
close vicinity of capes are considered the best landmarks
but identification is difficult for the stranger. Surveys are
not too dependable and chart coverage is poor. Detailed
information in sailing directions and other navigational
publications, although up to date, is sketchy and adequate
for approach at only a few points,

Korea Strait is about 100 miles wide, 40 to 100 fath:

The coast here is bold, rocky, steep-to, and regular. deep, and about 120 miles {ong, It is divided into an

No protected harbors or anchorages are available. Vessels
coasting in this area should remain in 100 fathoms of water,
particularly at night or in thick weather, The very narrow
coastal plain, backed by high mountains close inland, is
wider south of the 3Tth parallel where the mountains are
lower and the coast has a less rugged appearance. Since
the forests have been destroyed in this sector, the
mountains and hills present a barren appearance, Survey
is good and chart coverage is fair, Detalled information

in sailing directions and other navigatioral publications

is adequate,

eastern and western chkannel by the high, rocky, and bo
Tsushima group which lies in the middie of the strait,
Both the castern and western channels are about 25 m
wide in the fairways, have least depths of 40 fathoms,

are clear of dangers to a distance of 4 miles offshore,
The currents in the strait are not of excessive strengt
and vigibllity is excelient throughout most of the year.
Wind and weather are hazardous only during the typhoc
season. Surveys, charts, and navigational publications
cover the area in much detail and are sufticienily accu
for all purposes,
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The coast Is high, rugged, and {airly regular in most
parts. The 5-fathom curve lies 1/4 to | mile offshore
and the coast ts clear of dangers to a distance of 3 miles
offshore. Narrow sand or rocky beaches backed by cliffs
30 to 200 feet high, interspersed with cliffs that rise
directly from the sea. are iie rule with the exception of
a few points where alluvial plains have been formed by
the larger streams, The rugged, hilly coast is backed
from ! to 4 miles inland by heavily wooded mountains
broken only by narrow, steep valleys. The western coast
{s not densely populated and contains few good harbors.
Surveys and chart coverage are excellent, Sailing
directions and other navigational publications contain
sufficient detailed information for all practical
purposes.

N

Tsugaru Katkyo is about 55 miles long. from 10 to 30
miles wide, and more than 100 fathoms deep in mid-channel.
‘There are no dangers near the fairways, Tides and
currents are complex; maximum speed is about 6 knots.
Prominent capes serve as excellent landmarks, Wind and
weather are not unduly hazardous except for heavy
snowstorms in midwinter, The charts, sailing directions,
and other navigational publications furnish all the details
necessary for passage of the strait.

hit 13 about 100 miles wide, 40 to 100 fathoms
bt 120 miles long, It is divided into an
2stern channel by the high, rocky, and bold

‘The coast line 18 regular with only a few indentatlions
and good natural harbors, The 100-fathom curve lies from
10 to 30 miles offshore and the coast is clear of dangers

p \fvh(iiCh lif:x in %he middle of the st:‘glt.“_ ‘ to a distance of 10 miles offshore except in the vieinity of
rn and western channels are about 35 miles Oki Rettd and Noto Hantd. The coast itself is high,

rways, have least depths of 40 fathoms, and consisting of low hills {ronted in places by narrow sand or
1gers Lo a distance of 4 milea offshore. gravel beaches and backed by heavily wooded mountains

n the. stralt are not of excessive strength close lmand, The coantal area I8 in general heavily

Aleix;:élfg‘ "‘; 0“3’“’:1‘ '3‘”" of the year. populated, numerous {ishing villages and small eities being

‘ .z zziu' ous o ‘y uring the typhoon scattered throughout {ts length, The surveys and chart

y8, ‘m‘_"‘“' and "‘“’i?‘“"““ publications coverage are excellent, Detailed Information on charts,

:" much detail and are sufficiently accurate in salling directions, and in other navigational publications
o is excetlent,
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PRINCIPAL PORTS AND ROUTE DISTANCES

(® PRIMARY PORTS -- Ports with numerous facilities and
alongside berthing space of 3,000

feet or more for oceangoing cargo
vessels,

(O SECONDARY PORTS -- Ports with some facilities and
berthing space which are relatively
important in the economy of the

area because of geographical loca-
tion or volume of trade.

[J CHECK POINTS -- Points from which routes and dis-
tances are determined. Distances
shown are given in nautical miles,
They are approximate and for
comparative purposes only.

NOTE: There are some secondary and numerous other
ports and anchorages within the area that cannot
be shown because of the small scale of the chart.
For complete details on individual ports see the
sailing directions, H. O. Pubs. No. 122-B,
"Southeast Coast of Siberia and Korea," and
123-A, "Japan, Vol, I (Northern Part)," and Office
of Naval Intelligence Port Summaries.
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AIR TEMPERATURE AND SHIP ICING

138
82°,
MEAN AIR TEMPFRATURE (°F)

Dashed curves indicats southernmont imil for

L poasible icing of ahlpa' supersirucilures,

The figures enclosed in the dashed 2° squaren
indicate the loweat and highest average monthly sir
temperatures reported in those particular areas for
the month concerned during » 13-year period.
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AIR TEMPERATURE

Tre remarkable feature of the charts for this period is the increase in temperature
along the same [atitude as one goes from west to east across the Sea of Japan. In
Jonuary the temperature gradient ronges from 44°F, on the southern tip of Honshu to
26°F, on the northern tip of Hokkaido, as compared to 40°F. off the tip of Koreo and
16°F. at 45°N, on the Russian coast. Two main factors contribute to the southwest-
northeast direction of the isotherms in the Sea of Japan. First, the warm, north-setting
Tsushima Current 40 miles off the west coast of Japan influences the cold air coming
off the mainland. Second, a further modification of the air temperature takes place by
passage of the air over the water of the Sea of Japon, which is normally warmer than
land masses during thic season. A similor temperature discontinuity is observable
across the Sea of Jopan throughout the year with the possible exception of September.
As o result, ice conditions along the ccost of Siberia are the severest throughout the
entire Seu of Japan.

The air temperature grodient off the eost coast of Japan is similar to that off the
west coast, However, as the air travels eastward from Japan it is warmed by the
Kuroshio, so that the femperature increcses rupidly, This situation is present throughout
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almost the entire year but is most prominent during the winter when air and sea tempera-
tures show the greatest differences.

Air temperatures in February average approximately the same as in Jonuery, although
the tempercture begins to rise toward the end of the month. This rise accelerates through
March ond April. The greatest temperature rise, however, occurs between March and
April in the northern portion of the Sea of Japan where the increase between March and
April amounts to almost 12°F,, compared with about 8°F. in the south. Nevertheless, the
temperatyre may fall below freezing even in April.

During the winter, the diurnal ronge of air temperature is 10° to 12°F. throughout the
Sea of Japan. There are occasional warm spells which are generally associated with
interruptions of the monsoon, ottributable to the passage of a depression. North of 48°N,,
the orea is icebound most of the year and data are extremely scarce.

Due 1o the lack of statistical data, the maximum and minimum temperatures presented
on these charts show the means based on extremely warm ond extremely cold years. The
values do not indicate extremes in temperature. Minimum temperatures in the northern
part of the Sea of Japan can be expected to reach~10°F, or lower.
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the month concrrned during a 13-year period,




AIR TEMPERATURE AND SHIP ICING—Continued
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Throughout the period May-August, the temperature increases steadily until it reaches the
peak of the year in August. In May, the temperature ronges from 52°F. in the northern portion
of Honshu to 64°F. in the southern portion, as compared to a range of from 72° to 80°F. in
August. This reduction in temperature difference from 12°F. per 300 miles in May to 2°F, per.
300 miles in August shows the general flattening of the temperature gradient over the whole
region. In August, the temperature gradient over the entire Sea of Japan is only 16°F., although
the temperature has been known to go above 100°F., particularly along the coast of Japan. From
June to August, the air off both coasts of Jopan has about the sume mean temperature. The
effect of the Tsushima Current off the west coost is negligible as the air is warmer than the
woater over which it posses.

The Seo of Japon north of 42°F, still shows the southwest-northeast slant of the isotherms
between Siberia and the coosts of Hokkaido and Sakhulin. In August the 64°F. isotherm inter-
sects the west coast of Sakhalin at about 48°30'N., while it does not touch the continent until
as far south os 45°30'N,, a difference 'j lotitude of approximately 3 degrees or 180 nautical
miles.

Diurnal temperature variotion is greater in this season than during the winter, with o differ-
ence of 15°F. or more between the maximum ond minimum daily temperatures, due in pari to the

5
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decrease in the overage amount of clouds in the summer. In May ond June, there are occasional
cold woves, due to air flowing out from the reservoir of cold-air over the Sea of Okhotsk cooled
by the melting of tremendous masses of ice,

East of Honshu, the temperature variation is from 52° to 64°F, in May and 689 to 76°F. in
August. The effect of the Kuroshio is less evident during these months as the air is relatively
warmer than the water.

From September to December there is o rapid decrease in average temperatures, amounting to
89 1o 1G°F. per month in the southern section of the Sea of Japan and 13°F. per month north of
42°N, This very obrupt change almost eliminates the transition period as the winter monsoon sets
in,

In September the temperoture difference between latitudes 36° and 48°N. is 16°F. By
December the temperature gradient is 24°F. over tic some distance. At the same time the
temperature ot 36°N. has decreased from 72° to 48°F. As the cold continental high pressure
ares develops and exponds over Asia, northerly winds become more frequent. Although cold
winds lower temperotures along the coast of the continent, they become severa!l degrees warmer
by the time they reach the Japanese islands due to the modifying effect of the Sea of Japan,

By December, the Tsushima Current is further modifying the temperature of the air west of

Honshu.
- / q

RESTRICTED

s



Page 12 AIR TEMPERATURE AND SHIP ICING—Continued
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In September the temperoture gradient east of Honshu ranges from 68° to 72°F, as
compared to a range of 32° to 50°F. in December. In this area the Kuroshio increases
in importance as winter approaches and the water becomes colder. The air temperature
continues to increase steadily os one goes eastward from Honshu.

North of 40°N. the slope of the isother: retains its southwest-northeast orientation from the
Siberian coast across the sea to Hokkaido and Sakhalin. It is only in September that this slope
is not apparent.

The diurnal temperature ronges from September through December are lower than those during
the summer becouse of the increase of the average amount of clouds over the area.

ICING OF SHIPS' SUPERSTRUCTURES

Icing of ships' superstructures not only makes a ship unstable by raising the center of
gravity but hompers the topside operation of the crew. There are several factors that in-
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Great Britaln, Melsorological Office, "Weathnr ia the China
Seas and the Woatera Puri of the Morih Pacific Ocenn,”
(M. O. 404b), Alr Mialstry, Yol, U, Local informatios,
Purta 1-11, B, M. Statiosery Office, Loadom, 1937,
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e .. o Mydrographic Depariment, “The Curresl and
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(Pub, No, $043), 1913, (ia Japansss),

e —e 2 “Tha Japan 3ea," Oconographic Memoirs
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Y. 8, Mpdregragtw Offin, "Maitie Geagraphy of Kotean
WaleTe,” (H. O Pub, No. 733), Yashiagtos, D.C.,
1e8L,
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L

fluence the icing of superstructures: (1) wind force, which has a direct relationship with
state of seo, (Z) sea surface temperaiures ncer the freezing point, and (3) agir temperatures
when below the freezing point of sea water.

11 is generally considered that winds in excess of Beaufort force 4 (greater than 16 knots)
will generote waves of sufficient magnitude to spray superstructures. Winds greater than
Beaufort force 4 may occur anywhere in this area at any time of year. Ordinary sea water
with a salinity of 35 parts per thousand does not begin to freeze until it has been cooled to
28.69F. However, some of the worst icing conditions have been reported where the water
temperature was 30°F., the air temperature 20°F., and the wind force 4.

The limits for possible icing have been located on these charts on the bosis of possible
occurrence of freezing air temperatures. In the Seo of Jopan, the cir and sea isotherms have
o tendency to run in o southwest to northeast diraction, For o ship located close to the
southern limit of icing conditions desiring 10 avoid ice formation on superstructures, an east
or southeast heading is indicated.
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During the winter the Sea of Japan is under the influence of the cold continental high
cell, resulting in a strong offshore flow of air from the northwest and north. This airis d
and cold as it [eaves the continent, but it becomes humid ond somewhat warmer ofter pas
over the Sea of Japan. Approaching the mountains off the west coast of Honshu, the air
rises and couses heavy, frequent rain or snow, while the east coast remains relatively dr
Rainfall in the vicinity of Japan is further increased by the numerous extratropical cyclon
which form along the perimeter of the continental high pressure area and deepen as they
over the islands of Japan in a northeasterly direction toward the Aleutians. These factor
combined result in a frequency of precipitation varying from 10 to 20 days per month thro
out the winter in the vicinity of the Japanese islonds of Honshu and Hokkaido. Disturban
moving in a west-east direction across Siberia cause precipitation of only 5 to 10 days pe
month along the Russion coastal area.



8 of Japan is under the influence of the cold continental high
shore flow of air from the northwest and north. This air is dry

@ tinent, but it becomes humid ond somewhat warmer after passing
baching the mountains off the west coast of Honshy, the air

' ent rain or snow, while the east coast remains relatively dry.
#ban is further increased by the numerous extratropical cyclones
e of the continental high pressure orea and deepen as they move
Ml northeasterls direction toward the Aleutions. These facters

y of precipitation varying from 10 to 20 days per month through-
of tho Jopanese islonds of Honshu and Hokkaido. Disturbances
Mon across Siberia cause precipitation of only 5 to 10 days per
Wstal orea.
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The southwest monsoon season sets in at the end of June. This monsoon
in locations where a sea breeze reinforces the prevailing wind. Such an orea
Japan, where during June, July, ond August the frequency of rain is 15 to 20 d
Meanwhile, most of the Sea of Japon has o uniform frequency of 10 to 15 days
which in fact is the situation for the entire period from April to October. Alon
the coast of the continent during the summer, rainfall is mére frequent (15 to 2
month) than in the sea proper due to the onshore circulation end occasional lor
areas moving eastward. Cxtratropicu! cvclones originating in central China cc
precipitation along the east coast of Honshu., !4 is these latter disturbonces w
heoviest rain,

As the continental high cell recedes with opproaching spring, the area of h
northwest of Japan also recedes, until in May and June almost the entire Sea ¢
same frequency of rainfall (10 to 15 days per month). May and June constitute
period between winter and summer during which time no distinct circulation is

- . . .
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Gl sets in at the end of June. This monsoon is weak except
@ cinforces the prevailing wind. Such an area is southeast of
M August the frequency of roin is 15 to 20 days per month.
a3ban has o uniform frequency of 10 to 15 days per month,

Bl the entire period from April to October. Along portions of
the summer, rainfall is mdre frequent (15 to 20 days per

to the onshore circulation and occasiona! low pressure
picol cyclones originating in central China contribute to the
t of Honshu. It is these latter disturbances which cause the

until in May and June almost the entire Sea of Japan hos the
15 days per month). May and Junz constitute the transitional
br during which time no distinct circulation is evident.

B ecedes with approaching spring, the area of high precipitation
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During September, October, and November, the frequency o
along the islands of Japan increase in a northerly direction to
easterly pattern of storm movement is evident in the areas of
20 days per month) which follow the west coast of Japan nort
der of the Seo of Japan has a lower frequency of occurrence of1
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North Pacific Ocean,” (M. O, 404b), Air Ministry, Vol. L
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Kendrew, Y. G., "The Climotes of the Continents,” Oxford Uni

U. S., Navy, “Climatic Atlas of Japan and her Neighbouring C
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During the winter when the cold continental high pressure center dominates Asia, winds The nu
usually flow southward and eastward from the continent. The air is cold and relotively dry only July
as it leavas the continent but by the time it reaches the west coast of the Japanese islands October is
it has picked up a great deal of moisture from the Sea of Japan. This moisture is dropped as snow.
either rain or snow, depending on the temperature of the air as it rises upon approaching the No dat
mountains of western Honshu. Though snow does fall along the east coast of the continent,
the frequency is approximately half that immediately west of Honshu, From 359 to 40°N, Reference
along the east Karea coast, snow falls 6 to 9 days per month during the months of December, U. S, Nov
January, and February, while during this same period snow falls 9 to 17 days per month along Ope
the eastern side of the Sea of Japan. Yol.
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The number of months in which snow occurs increases in higher latitudes. North of SO°N,
only July ond August are free of snow, while south of 40°N. the entire period of May through
October is snow free. Eost of Honshu, however, the period from April to November is free of
snow.

No data are avaiiable as to the omount of snowfall over the Sea of Jagon.

and A

Reference:

U. S., Navy, Pacific Fleet and Pacific Ocean Area, “C'imatology and Oceanography of
Operational Areas of the Western Pacific,” (CINCPAC-CINCPOA Bulletin No. 4-45),
Vol. 1, March 1945,
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WINDS

The persistent and at times forceful wind generated by the immense Asiatic high pressure
areo is often called the winter or northerly monsoon, From early October to early April north-
west winds generally prevail over the Sea of Japan and neighboring waters. Coastal mountain
offects may olter the prevaoiling direction ot times near loa shores,

These are also the months when guales are most likely to oceur, especially during the winter
months of December, January, and February. Most gales, too, blow from a northwesterly quarter.
Winds of force B or higher may be expected on 2 days of eoch winter month south of about the 45th
parallel. North of the 45th parcllel the incidence of gales increases. In exposed portions of the
Gulf of Tatary, up to 4 or 5 days per month of such gales are common from October through
February, 3 in March, ond 2 in April and in Septemnber. Gales are even more frequent east of
Sokhalin ond Hokkaido,
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By late May or June, the prevailing wind hos bocked to southwest and south. By late July
o souther!y monsoon dominates most of the area with moderate persistence and, at times, some
force, 7 to 15 knots being a mean speed of the monsoon wind over open woters, During this
southerly monsoon period, light, variable winds occur more frequently than stronger, persistent
winds from other directions. Summertime calms, as o general rule, are less frequent well away
from the mainland, particularly in the woters east of Japon,

During the surmmer, gules are less frequent over the Sea of Jopan proper. However, many
days with gales ore recorded all year round off the eastern tip of Hokkaido. For additional in-
formation on summer goles, especially in August and September, see charts on typhoons.
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FOG

Seasonal changes in winds, and in the characteristics of air brought in by the winds, are
in greatest measure responsible for the pattern of fog throughout the year over the Sea of Japan.
In general, the waters nearest the coast of U.S.5.R. are influenced by the cold Liman Current.
Therefore, air transported in a northwesterly direction across the Sea of Japan becomes chilled
ot low levels by contact with the colder water in approoching the shore. Whenever this air is
quite humid, the lowest loyers may be chilled down to the dew point, a process which results
in the formation of advection fog.

Forther offshore from the Russion coost (about 100 to 300 nautical miles or more in
February or March) the warm Tsushimo Current holds sway. Thus, whenever the shoreward
borne air is initially cooler than the warm surface water, it will absorb moisture during its
passage over the Sea of Japan. Intense fog would be expected to form under these conditions,
and to continue as long as the onshore breeze continues. From late April to early September,
the northward extension of the Pacific high pressure area guides the general circulation of
air northwestword ond northward across subtropical waters, thence northwestward to northeast-
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ward af times across the waters of the Sea of Japan. Accordingly, the fog season here will
be in summer and early cutumn.

The greotest incidence of fog is to be expected within 100 to 300 nautical miles of
the northern and northwestern shores of the Sea of Japan, where humid air has been cooled
most by prolonged exposure to successively colder surfoce waters, From late April to late \ !
August, fog occurs normally from 3 to 8 days per month over the northwestern and northern
one-third of the Sea of Japan, reaching a frequency of 12 days per month in June and much
of July. If an onshore breeze is present during these two months, fog at times may tend to
persist for 2 days or more. Yery near shore, especially southward of Vladivostok, there
may be a temporory dissipation during mid-ofternoon, caused by the heating of land surfaces.
Along the east coasts of Japan, the cold water currents from the Sea of Okhotsk make their
way southward along a good part of the Honshu coast. Thus, the ports and coasts of
eastern Jopan, from the 39th porallel northward, are subject to more winter fog than the
shores of the Seo of Japan.
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A lower incidence of fog is found over western and southwestern waters of the Sea of
Japan, in part due to the foct that humid air, brought from south-southwesterly to north-
easterly directions, tends to lose moisture in the form of rainfall while crossing over the
high mountoins of Hokkaido and Honshu. Thus, fog forms with greater frequency in summer
east of Hokkaido and Honshu than it does west of these islands. Off the east and south-
east coast of Hokkaido it averages up to 18 days per month in June and July. However,
off the southeost coast of Honshu, the warm Kuroshio sets close t¢ the coast and insuf-
ficient cold surface water is present to develop mu~h advection foy (3., . by, e
some holds true with the Tsushima Current over the southern and eastern portivns of the
Sea of Japon.

In autumn, winter, ond early spring, the building of strong and persistent high barometric
pressure over the Asiatic mainland guides the flow of air to the southeast and south, so that
little fog is observed over the Sea of Jopon and neighboring waters,

Radiation fog sometimes occurs in coastal areas, especiolly olong the Asiatic mainlond,
during-the winter. This type of fog results from the cooling of land surfaces at night under
conditions of open sky and light breeze, provided the lowest layer of air is humid. Radio-
tion fog seldom carries more than a few miles out to sea and, in fact, fails frequently to
form on the immediate coast line since water surfaces do not cool rapidly at night.
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Observations in the China Seas and in the Western Part of the North Pacific Ocean,”
1935, Government Printing Office, The Hague, (NAVAER 50-1R-173, U. S. Navy Reprint,
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Approximately 66 percent of all Pacific typhoons originate within a radius o
500 miles from the islands of Guom and Yap between latitudes of 5° and 20°N,,
few have formed within 2° or 3° of the equator. Mean latitudes of formation of ty,
vary from 6°30’N. during March to 16°5’N. in August.

In their early westward movement typhoons sometime take on speeds of 20 kn
the average is more nearly 10 or between 6 and 12 knots before they recurve in o
toward the northeast. From January to August the area of recurvature gradually
the northern and western extremes of 30°N, and 115°E, The southern and easter
during the winter are found near 15°HN. and 140°E. Many typhoons do not recurve
but continue in a northwest direction into South China, Those that do recurve in
mean speed of movement gradually to about 25 knots by the. time they reach latit

40°N. Normal speed limits of movement of typhoons may deviate from the mean
7 knots before they recurve and up to 12 knots after they recurve.

During any one month from January through April an average of only 1 typhoo
years ever reaches the Sea of Japan. At this time of the year most typhoons tha
for north as 30°N. pass well to the southeast of Japan as a result of recurving w

15°N. and 140°E.
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ghe equator. Mean latitudes of formation of typhoors
BO5'N. in August.
2 typhoons sometime take on speeds of 20 knots, though
‘Been 6 and 12 knots before they recurve in a parabola
Mo August the areo of recurvature gradually shifts toward
&% 30°N. and 115°E. The southern and eastern extremes
. and 140°E. Many typhoons do not recurve, however,
138 into South China. Those that do recurve increase their
b about 25 knots by the time they reach latitudes 35° to
illhent of typhoons may deviate from the mean as much as
b 12 knots ofter they recurve.

SBry through April an average of only 1 typhoon every 5
AR At this time of the year most typhoons that reach as
B,outheost of Japon as a result of recurving west of
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TYPHOON FREQUENCY —Continued
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From May the number of typhoons affectirq the area gradually increases until theilly:
maximum frequency of 1to 2 per year during the month of August. Most of these typ P
follow a parabolic curve, passing eost of the Philippines, through Tsushima Kaikyo, Silks.
the west coast of Honshu, and southeast of Hokkaido. Once every 1 to 2 years durin d
August o typhoon penetrates into Siberia as far north as the southern half of the Gul fill ir

Tatary.
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3 per year during the month of August. Most of these typhoons
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In September conditions are much the some os in August. By about the mic
month, however, typhoons are becoming less frequent in the Sea of Japan comg
area east of Japan, By October less than 1 typhoon every 5 years penetrates |

y part of the Sea of Japan. in November and December most of the typhoons pas
east of Japan, so that only 1 typhoon every 5 years affects the west coast of t
these months.
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General

Extratropical cyclones are low pressure areas that form outside the tropics. These cy-
clones may form in various locations, as off the east coast of China, in central and northern
China, west of Lake Baikal in Russia, in southern Mongolia, and in northern Manchuria,
Historical weather maps seem to indicate that there is a pronounced tendency for a lorge per-
centage of the storm tracks to converge toward the Jopanese islonds. Many low pressure
centers deepen as they approach the coast, and intensify even more over the Pacific. A great
number of extratropical disturbances snter coastal waters west of northern Korea or at the
Yangtze estuary.

The solid lines on the chorts are isolines indicating the average number of the two general
types of zyclonic systemns encountered here. The first type includes the number of cyclones,
usually deep, occluded systems, which develop in the frontogenetic regions of Asia and move
eastword towards Alaska or Conada. These cyclones develop outside the tropics and consist
of warr and cold sectors sepurated by fronts. Cyclones passing over or within 200 miles of
the oreo have been counted, as they are extensive enough to bring 1- to 2-day periods of
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“soupy” weather. The second type includes the number of relatively weak cyclonic systems
with fronts thot are associated with and generally follow the extratropical cyclones which
move eastward and sweep over the area.” Cyclonic frontal systems of the second type are
usuolly aligned southwest to northeast and are accompanied by increased cloudiness, precip-
itation, and wind shifts, As a rule they have difficulty in moving eastward across high moun-
tains like those in Jopan. Although these cyclonic systems may be weak along the east coast
of Japan, they redevelop and intensify after moving several hundred miles over the ocean.

Monthly Conditions.

From Jonuary through April there is a marked increase in the number of ext:- .upical cy-
clones moving across Manchuria toward Japan as the continental high pressure irea breaks
down. Most of the “soupy” weather lasting 1 to 2 days in the Sea of Japan is associated
with these cyclones. A majorify of the cyclones during the period January through March
parallel the southeast coast of Honshu., By April approximately 12 systems per month pass
along the west coost of Honshu.
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EXTRATROPICAL CYCLONES—Continued
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From May through June the overall pressure gradient becomes relatively flat
wind speeds of 8 to 14 knots in the eastern part of the Sea of Japan during May
to 8 knots by July. During the latter part of June and *Ye first part of July there
for low pressure centers to develop in China west of $: anghai and move in a nor
rection toward the Aleutians, cousing frequent rainy spells throughout Japan kn
*Bai-u", meaning plum rains. From the middle of July the frequency of low pres
passing through the eastern portion of the Sea of Japan decreases. During Augu
extratropical cyclones on the average pass over Honshu os compared to 7 in Ju!
June. However, the low frequency of extratropical eyclones during August is of
fact that this is the period of maximum frequency of typhoons.
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#verall pressure gradient becomes relatively flat. Resultont

H the eastern part of the Sea of Jopan during May drop off to 2

B atter part of June ond the first port of July there is a tendency
#lop in Chinn west of Shanghai and move in a northeosterly di-
Pusing frequent rainy spells throughout Japan known as the
From the middle of July the frequency of iow pressure centers
®ion of the Sea of Japon decreases. During August only 4
‘Werage pass over Honshu as compared to 7 in July and 9 during
ey of extratropical cyclones during August is offset by the
ximum frequency of typhoons.
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OF EXTRATROPICAL CYCLONES PER MONTH

Average number of Antatic sateatrapicsl cyciones and
e pxiratropical cyione fronts paasing over & given point per
wmonih,

Percentage of cyclones extennive enough to cause 1-2 day
periods of “moupy” weather withln a radius of 200 miles.
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Beginning in September, the number of cyclones affecting the Sea of Jopan increases
the onset of the winter monsoon. Once the continenta! high pressure area is well establi
by October, most of the extratropical eyclones tend to move either in a northeasterly dire
along the coasts of the islands of Japan or in o west-east direction generally north of 40
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WAVES

The condition of the surface of the ocean is described by the terms sec and swell. Sea
refers to waves caused by local winds, whereas swell refers to waves which have progressed
beyond the influence of the generating winds. The direction of sea is determined by the local
wind, whereas the direction of swell is independent of the local wind. Frequently sea and
swell are present at the same time. Wave characteristics can be changed considerably by the
depth of the water (shoaling), bottom topography (refraction), and currents. It is beyond the
scope of this study to provide dettiils on these factors. The data presented here are not
broken down into sea and swell, but rather are combined as weves,

During the winter, the Sea of Japan is under the influence of the cold continental high
pressure area. As this high pressure cell builds up in December, the prevailing wind direc-
tion is north to northwest. The effect of this circulation is evident in the tongue of high
frequency of waves over 5 feet in height (greater than 40 percent) which extends from 44°N,
southwestward to 37°N. Since the longest fetch is from the northeast, the coastal arecs im-
mediately south of Viadivostok, protected by the projection of the coast line, have low wave
conditions, 80 percent of the observations being under 5 feet in height. To the east of this
area, open to the northeast, waves above 8 feet in height occur in 10 to 15 oercent of the
observations.

By February, the prevailing wind direction has shifted more toward the northeast, its in-
tluence being indicated by a tongue of high wave frequencies extending from 47°N. south-
ward to 39°N. South of Vladivostok, waves under 5 feet appear in 85 percent of the obser-
vations, while to the east along the coast of Honshu o similar condition prevails.

The frequency distribution of waves north of 40°N. is rather doubtful as ice conditions
prevent observation of wave conditions except in warm years. The effect of ice, drift or
landfast, on waves has not been investigated thus for; hence, a discussion of waves for
this area would be inadequate.

April is considered the transition period between the winter and summer monsoonal cir-
culation. During this time the wind is usually from the southwest, its effect being evident
in the frequency pattern of waves over 5 feet. A band of frequencies over 10 percent extends
from the east coast of Korea northeastward to Hokkaido, reaching a maximum of over 20 per-
cent ot both extremities. Throughout this month, waves over 12 feet in height occur only in
the vicinity of the Korean coast (5 percent of the observations).

By June the high pressure area over the continent has disappeared, to be replaced by a
thermal low pressure center which causes the prevailing winds to blow from the south. Weak
winds are the rule, producing low wave conditions. Similar conditions exist through the
summer to September. Waves over 5 feet high occur with a frequency of less than 10 percent
over most of the central part of the Sea of Japan. There is one exception, however, Along
the Russian coast, the prevailing wind reinforces a sea breeze effect, producing waves
greater than 5 feet in over 10 percent of the observations in June.
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By August, due to the increase of the frequency of calms, only the coast north and east
of Vlcdivostok experiences class 5 waves and higher with a frequency greater than 10 per-
cent. In the area west of Honshu, waves 5 feet in height or under occur with a frequency
of 95 percent. No area in the Japan Sea has waves over 12 feet high.

October exhibits characteristics of a transitional month with no well defined pattern of
wind direction. However, southwest winds are slightly more frequent than those from any
other direction. Since this is also the direction of the major axis of the Sea of Japan, south-
west winds can generate woves over the longest possible fetch within this sea. Hence, the
highest waves are at the northern end of the fetch. North of 48°N,, waves over 5 feet in
height occur with a frequency of 30 percent, decreasing to less than 20 percent of the obser-
vations south of 44°N., except for a tongue of high frequency which extends to 36°N. On
both sides of this tongue, the frequency of class 5 waves or greater decreases. Along the
west coast of Honshu waves 2 feet or less in height occur in 85 to 90 percent of the observa-
tions.

Summary:

The Sea of Japan is relatively calm in summer and rough in winter. In the summer
the frequency of waves 2 feet of less in height exceeds 50 percent and there are no waves
over 12 feet. In the winter, waves over 5 feet high are frequent (20 to 40 percent) and
waves exceed 12 feet on occasion. The west coast of Honshu usually experiences lower
wave conditions than the coast of the continent. Also, waves are relatively higher north

of 44°N,
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Wave height expectancy charts are useful for estimeting the height of waves in open
bodies of water where little sounding data ore available and when the time available for
the preparation of a forecast is limited. From the latter part of September to the end of
January the Sea of Japan is under the influence of the winter monsoon. The winds blow
for several days at a time generally from the north to northwest with speeds up to 30 knots.
From February through April the winter monsoon topers off gradually, wind speeds decrease,
and wind directions become variable as low pressure areas pass through the region. From
April through September the winds are generally light and vaoriable, southerly winds pre-
dominating during the summer monsoon from the middle of June to the end of August.
During the summer the worst sea conditions are associated with tropical disturbances.

Wave heights determined from these charts are in proportion to the fetch ond the speed

2,
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[SOUTHEAST WIND]

of the etfective wind blowing for at least six hours. The effects of small islands, intricate
coastal formations, refraction, and shoaling have been neglected.

In o generating area, waves dre present which are moving at various angles to the wind
direction because when the waves are formed there is a tendency for some of them to fan
out instead of moving in the same direction as the wind. Therefore, off the leeward side
of small islands, it is possible to have waves generated from a longer fetch distance than
in the case of waves generated downwind from long, straight coast lines. Waves that are
moving at an angle to the wind may be less than half the height of waves moving directly
before the wind. However, on the basis that waves moving in o direction as much as 30
degrees from the wind direction is a common condition, expecied wave heights behind
islands and in the vicinity of headlands will tend to be 80 to 90 percent of the value cal-

culated from the chart.
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To use the charts: (1) select chart representing direction of effective wind; (2) select
zone (A, B, C, or D) for iocality where estimate is desired; and (3) with the Beaufort wind
force and zane enter table below to determine wave height.

Beaufort
Force

WAVE HEIGHTS (Feet)

Zone A Zone B ZoneC ZoneD

4

o0 NN

2-4 2-5 2-5 2-6
4-7 5-8 5-9 6-9
7-9 8-1 9-14 9-15
9-11  11-15  14-18  15-20
11-13  13-18  18-24  20-28
13-15  15-21  21-29  28-37
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The main ocean currents that affect the areas included in these charts are t
Kuroshio, the Tsushima which is stated to be o branch of the Kuroshio,and the ¢
The Kuroshio bifurcates at the southern extremity of Japan proper, the main strea
northward along the Pacific coast of Honshu. In latitude 32°N., off the island of
the Kuroshio has a width of about 75 miles, which it maintains more or less cons
the current turns eastward in latitude 35°N., where it merges with the westerly m
of the North Pacific West Wind Drift. On the average, the surface waters of the
move with a speed of 1.5 to 2.0 knots in the portion covered by this study. Acro
of 75 miles or more there are encountered bands of water moving with different sp
sometimes in opposite directions. Wind and weather influence the width of these
bands and the speed of the water. Speeds of as much as 5.0 knots have been enc
but these are exceptional.

The Tsushima Current, containing o smaller amount of warm water, enters the
through the Tsushima (Korea) Strait, flows northward in the eastern part of the Ja
and carries warm water to the western shores of Honshu and Hokkaido. In summe
entering the Sea of Japan, its general speed is around 0.5 to 1.0 knot. In winter
is weaker, though near the isiands and headlonds it may attain o speed exceedin
especially after northwesterly gales.




Hghe areas included in these charts are the warm

2k be a branch of the Kuroshio,and the cold Oyashio,
#tremity of Japan proper, the main stream flowing
&hu. In latitude 32°N., off the island of Kyushu,
B, which it maintains more or less constantly until
M., where it merges with the westerly moving waters
ZMhe average, the surface waters of the Kuroshio

e portion covered by this study. Across the width
ands of water moving with different speeds and
& d weather influence the width of these different

3l of as much as 5.0 knots have been encountered

B northward in the eastern part of the Japan Seq,
W es of Honshu and Hokkaido. In summer, after
4d is oround 0.5 to 1.0 knot. In winter the current
kdlands it may attain a speed exceeding 1.0 knot,
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The cold Oyashio flowing southward from the Okhotsk Seo, hugs the Pacific cc
Japan down to about latitude 36°N., where it sinks below the waters of the Kurosh
rate of the Oyashio, as it turns southward off Tsugaru Kaikyo is usually less than
in summer, except at some places near the coast, where it moy attain speeds up tc
In winter it covers a wide area ond appears to flow at a rate of about 2.0 knots.

In the western part of the Sea of Japan, out of the direct influence of the Tsus!
Current, the currents are weak and varicble and depend on the wind for their direct
speed. They ore generated by north winds in autumn and winter and south winds i
and summer, seldom exceeding o rate of 0.5 knot. These currents assume a counte
wise circulation throughout the year but seem to be steadiest during the period fro
through July.

The cold l.iman Current which flows southward in the western part of the Gulf
can be divided into the Coastal Cold Current which washes the shores of the marit
inces, and the North Korean Cold Current which develops in the northern part of tk

Jopan ond flows southward along the coast of Kerea. The speed of these currents
than 1.0 knot.



hward from the Okhotsk Seaq, hugs the Pacific coast of

i., where it sinks below the waters of the Kuroshio. The
uthward off Tsugaru Koikys is usually less than 1.0 knot
near the coast, where it may attein speeds up to 3.0 knots.
1 appears to flow at a rate of about 2.0 knois.

of Japan, out of the direct influence of the Tsushima

1 variable and depend on the wind for their direction ond
‘th winds in autumn and winter and south winds in spring
-ate of 0.5 knot. These currents assume o counterclock-
rar but seem to be steadiest during the period from March

1 flows southward in the western part of the GulfAf Tatary

‘old Current which washes the shores of the maritime prov-

. Current which develops in the northern part of the Sea of
. the coast of Korea. The speed of thesa currents is less
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TIDAL AND LOCAL CURRENTS

Tatgr Strait. In a position 1% miles SW of Mys Tyk the flood ond
the ebb currents, which ottain o speed of 1 knot, set respectively
in a northerly and o southerly direction. The tidal currents in the
foirway ottain speeds of 3 to 4 knots,

Zoliy DeKastri. The flood and ebb currents set respectively in o
norﬂieﬂy and o southerly direction; both currents are weak,

Tumdzha. The current of the river attcins a speed of 2 knots im-
mediately after the time of high water,

Bukhta Yugozapadnaya. At the anchorage the flood current sets in o
irection ond the ebb current in a NE direction,

Zaliv Petra Velikogo. Tidal currents in the gulf are imperceptible
Zefy Pove Yl

nd influenced mostly by the winds.

Tumen River. Currents off the mouth very irregular, the rate being
about 7 knet.

Choson Man, Currents weak and irregular; 5 miles south of Nan l?g the
%

surface current in May sets SW anddn June WNW with a speed of
knot.

Musu Dan. Along the coast from Orang Dan to Mysy Dan, in the area

etween 2 and 10 miles offshore, the ocean current sets southward with
a speed of about 1 knot. Speeds of 2 knots occur with strong northerly
winds,

Kyongsong Man. About 5 miles from the coast of Ch'ongjin Hang the
current is southerly; 6 miles eastward of Komalsgn Dan the current
sets SSW; 15 miles northeastward of Qrang Dan the current sets
southerly: 50 miles eastward of Komalsan Dan the current sets
northerly; all have speeds from % to % knoft.

Tongioson Man. Tidal currents weak and irregular; warm and cold
ocean currents meet in this area, flowing counterclockwise; in
summer, the cold current sets in o southerly direction and the warm
current in a northerly direction, attaining a speed of 1 knot. Currents
near Mayang Do set in an easterly direction with a speed of 1 knot.

Tongjoson Man to Yongch’y Gagp. Along this coost the set of the
oceon current is mostly northerly with a speed of about 1 knot, This
current is influenced by winds, its direction and speed becoming
irregular, occasionally with a reverse set.

Ullung Do. The mzan current usuclly sets eastward with a speed up
to % knot and becomes irregular when influenced by winds,

Yongck'y Gap to Puson Hang. Along the coast from Yongch'u Gap
t?[ﬂsan Man, the ocean current generally flows in a northerly direc-
tion with a spead of %2 10 1 knot. It is stronger in summer than in
winter. Between yl;_gn Man and Pysang Hang, the ocean current
flows from Korea Strait in a NE direction parallel to the coost,
attaining a speed of % to 1 knot.

Ulsan Man. From 1 to 2 miles outside the inlet, the ebb current
sots NE with a speed of about 2 knots and the flood current sets
SW with a speed of about 1% knots.

Kwapggye Mal to Syngdy Mal, The flood current sets SW with a
speed of 1 knot; the ebb current sets NE with a speed of 2 knots,

Shiomaki. Tidal currents in the vicinity of Shiomg "uro radically
altered by the Tsushima Current, the flood setting SSW for about

1 hour at ¢ maximum rate of % knot, and the ebb setting NNE for
11 hours at a maximum rate of 2% knots.

Kawaijiri Zaki. The I'sushima Current flows close off Kgxx
.oki causing tide rips which ore heaviest in the summer, LLIIJ'
miles northward ot the headland the flood sets SW from about the
time of low water until 4 hours loter, attaining o rate of 1 knot. -
The ebb, which may attain a rate of 2 knots, sets NE from 2 hours
befors high water and runs for the remainder of the cycle, . . -

Mi Shima. The current sets eostward, with o speed sometimes as’
high as 2% knots. It is particulorly strong off the northern side of

the islond. S e L BRI
Ham%ﬁa Ko to Hingmi Sgki. Off this coast the resultant current’ <
sets at some distance offshere, About 1 mile westward of ' . -
Hinami Saki the south-going flood current sometimes attains a =" .
speed of 0.8 knot, ) : B L
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55. Ushiro Wan. In o position about 1% miles NW of Horokishi Misaki 2
the current sets in o NNE direction ond ottains a speed o
knot. The ebb current sets in a SSW direction ond attains a speed
ol. % knot, but in a position about 1% miles NW of inow the
obb current sets in o S¥ direction and attoins o speed of | knot. 60

56. Egsutory Ko. The flood current about 4} miles offshore sets in o D
Nﬁ& 5ivection ond ottains o speed of % knot; the ebb current sets 58
in a SSW direction and attains o speed of % knot,

57. Munoi Hana. The flood current at about 3% miles off thot port of

the coast between Mynoi Hona ond Toun Misoki sets in o NNW 3
direction ond attgins a speed of }2 knot; the ebb current sets in o Ge
southerly direction ond attains a speed of 1'% knots.

4)33
58 sakova Mys. At abouf o mile westward of Korsokovg Mys, the 5.
tlood current sets in an easterly or northerly direction, commencing 5 53
two hours after low water, and attains o speed of % knot; the ebb
current sets in o southetly or SW direction, commencing one hour v (Y
after high water, and ateins o speed of 1 knot. 0
59. Due Reyd. The flood current sets northword and attains o speed a9

varying ftom 1 %o 3 knots; the ebb cuwbnt sets sovthword and
attains o speed from 1 10 1}

A ‘mots.
60. Reyd Aleksandrovskiy. In o position about 1% miles NW of the

roodstead the flood current sets in o general NNE direction and P
attains a speed from 1 to 2 knots. The ebb current sets in o a5
genercl SW direction and ottains a speed of 13 knot; the ebk current

setting in a WSW direction ond ottaining a speed of % knot has @"'

the ebb current,

been reported. Usually the flood current has o longer duration than @y .

R I
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7ak: causing tide rips which are heaviest in the summer. About

miles nosthword of the headland the flood sets SW from obout the
time of low water until 4 hours later, ottaining o rate of 1 knot,
The ebb, which may ottain o rote of 2 knots, sets NE from 2 hours
before high water and runs for the renwinder of the cycle.

Mi Shima. The current sets eastward, with a speed sometimes as
h}iqh Otl ";z knots. It is particulorly strong off the northern side of
the istend.

Hamadoe Ko to Hinami Sgki. Off this coast the resuliant current
sets ot some ﬁisvonco ofishore. About 1 mile westward of
Hinami Saki 1he south-going flood current sometimes attains o

spead of 0.5 knot.
Yynots . Tidal currents off the entrance of }yggmg do not
sxceed 11 knot; the ebb sets NE and the fload SW, e

Benten Shimoa. Tidol currents nbout 1% miles WSW of Ben
do not exceed 4 knot, the flood setting southward and !ﬁo oEb northe

ward,

Etomo Ko. In the entrance of Etomg Ko the flood sets SE and the
ebb NW ot about !} knot. The tijo turns from 2 to 3 hours after high
ond low water. About 4 miles NW of the entronce the resultant
current sets ENE ot about 2 knot. In the Sade Gowa the currents
ottain o speed of 2 knots ot springs.

Oki Gunto. The tidal streams in the vicinity of the Oki Gunto are
weck ond irregulor, the flood setting NE and the ebb SW, with the
turn coming ot about the times of high ond low water. During the
summer the tidal streams moy have a continual SE set in the channel
between Dozen ond Dogo Shima.
&x_ﬁ Zoki, East of Jizo Zoki the resultant set is easterly during

th ebb ond flood with a moximum speed of about % knot. Detween
Jizo Zgki ond Okir o~ Shimg a N¥ set of about %% knot may be
experienced during the flood.
Nakaeno Seto. The flood sets inward from three hours after low
water until three hours after high water, and the ebb sets outward
tor the remainder of the cycle. The flood following lower low water
and the ebb following higher high water may attain speeds of 2
knots, but at other times the rate seldom exceeds 1 knot.

Amarybe Zoki. Eastword of Amarybe Zgki on east-going current
«ets along the coast ot % to 2 knots.

Washi Saki. The currents are generally weak, but during northerly
winds o set with maximum speed of | knot has been experienced
3 miles ENE of the point. Off Ine Ko the current is irregular,.but
an easterly set predominates. After o period of heavy rains the
speed of this easterly set is increased as the rivers discharging
into the heod of Miyozy Wan roise the level of the water in that
narrow inlet above that of Wokeso Wan proper, resulting in o sur-
foce outflow.

Miyozy Won. The wack tidal streams set parallel to the shores.
Aftor 'iw possing of an area of low pressure, o northerly set with
?oed of obout Y4 knot may be experierced off the western side of
Kotgshimo Bong. '

3 Won. From the entronce to &'!;Fy Wan to the point where
it bifurcates the tidal currents are irregular oﬁn\nok, running ot @
rate of not more thon 0.1 knot,

Wokasg Wan. Tidol currents ore weak, their maximum speed bein
attained near the shores at the times of high ond low water. Sloc
woter occurs obout midway between the times of high ond low waters,
Altheugh the directions of the tida! currents are considerably in.
fluenced by the wind, in general the flood is east-going and the ebb
west-going.

Echizen Misgki. The ebb, cugmented by the river current, ottains o
rote of 1 1o 2% knots.
tashidate Ko, !n a position about 5% miles NNE of Hashidate Ko

resultent easterly current with 6 maximum speed of 1 knot may be
experienced with the rising tide.

yuym . In a position about 6 miles NNW of Soruygma Zok] a
set with speed of 1% knots has been observed during fﬁ“ﬂfﬂ

Noto ﬂ%g. Tida! currents on the eastern side set southward on the
rising tide ond northword on the falling tide. Their speeds are less
than ) knot within 5 miles of the shore.
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553_39 Shima, The Tsushima Current sets NNE oloni both sides o

ima ct about 1 knot, and may increase to 1 knot with SE |
UE;%siono ly, with a protracted period of strong NE winds, its di
tion may be reversed.

Niigota Ko. The current at the mouth of the river sets out at abo
nots,-fﬁough it is reported to reach 8 or 9 knots during freshet

Kadomari Misaki. The current sets northword ot about 2 knots, ¢
though greater speeds have been reported.

Tsygaru Kaikyo. A stream of the northerly Tsushima Current flov
on easterly direction through Tsugory Keikye, causing the set wi
the strait to be nearly alwoys toward the Pocific Ocean. At the
eastern entrance to tze strait, between Esan Misgkj and Shiriya $
the charted speeds near mid-channel are ) to 5% knots, and near
middle of the nerrows at the same end of the strait, between Skio
Misoki and Oma Saki, they are 1% to 5 knots. The resultant east
current in L3ygaru Koikyg sets up eddies or countercurrents in at
on both the northern oncrsomhern sides of the strait. The tidal ¢
in Tgugary Kajkyg, being offected by the flow and a diurnal ineqi
ity,ﬂve the typical choracteristics of unequal durations of the f
and ebb, togotKer with irregulorities in speed, -

Okyshiri Kaikyg. The ocean current is very irregular in direction
uring summer, northerly sets of % to 1) knots and southerly set
about ' to ¥3 knot have Len experienced.,

Iwanai Byochi. There is a reported SW tido! current and o NE eb
current.

Wesrt Coast of Hokkaido, In general the tidol currents are very w

and irregular, They are influenced to a large extent by the north-
going ocean current,

§9y_§ Kf'lky . Tidal currents of 3 to 3% knots are chorted close s
ward o ﬂ{_él-_nm mﬁﬂl and an east-going oceon current,»with
speed of 11 knots, is charted about 6 miles SSW of thot cope. In
summer the east-going ocean current has o charted speed of % to
knots about 2 miles northward of Soya Misakj. About 2% miles nc
ward of Noshappy Saki an sast-going ocean current of 1% to 2 knc
has been observed in June.

E_ns,h_lj,bj « A constant current flowing in a general southerly
irection parallels this coast ond ot a distance of about 24 miles
offshore attains o speed of 1% knots.,

K To. On the eastern side the flood current sets in a norther
irection and attoins o speed of 1)3 knots; the ebb current sets in

- a-5SW direction and attains o speed of 1% knots. On the southern

. side of the island, in a position about o mile southword of Taghii

the flood current sets in @ WNW directivn o
f 1% knots; the ebb current, attaining o speed of

‘ottains a san ‘
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" & Shima. The Tsushima Current sets NNE olon?( both sides of

3 Sima at about 17 knot, and may increase to 1 knot with SE winds.
$asionally, with o protrocted period of strong NE winds, its diroc-
may be reversed.

ata Ko. The current at the mouth of the river sets out at ahout
Fots, though it is reported to reach 8 or 9 knots during freshets.

fcmari Misaki. The current sets northword ct about 2 knots, al-
gh greater speeds have been reported.

Y10ruKaikyo. A stream of the northerly Tsushima Current flows in

asterly direction through Tsugery Koikyg, causing the set within
strait to be nearly always toward the Pacific Oceon, At the

srn entrance to the strait, between Eson Misoki ond Shiriya Sgki,
f:harted speeds near mid-channel ure % to 5% knots, and near the
3ile of the narrows at the same end of the strait, between Shiokybi
ski and Oma Saki, they are 1% to 5 knots. The resultant easterly

Hent in Tsygary Koikyg sets up eddies or countercurrents in areas
oth the northern and southern sides of the strait.
¥ sygory Kaikyg, being affected by the flow ond a diurnal inequal-
A have the
3 obb, together with irregularitics in speed.

pical characteristics of unequal durations of the flood

Ashiri Kaikyg. The ocean current is very irregular in direction.
# ng summer, northerly sets of %5 1o 1% knots and southerly sets of
dt '4 to Y3 knot have been experienced.

#a: Byochi. There is a reported SW tidal current and a NE ebb

ent.

W Coast of Hokkaido. In general the tidal currents are very weak

irregular. They ore influenced to a lorge extent by the north-
g ocean current,

& Koikye. Tidol currents of 3 to 3% knots ara charted ciose south-
& of Niihi-ggforg Misoki and an east-going ocean current,with a

d of 12 knots, is charted about & miles SSW of that cope. In

] the east-going ocean current hos & charted speed of % to 4
i s cbout 2 miles northward of Soyo Miscki. About 2% miles north-

d of Noghappu Saki an east-going ocean curzent of 1% to 2 knots

S been observed in June.

i Saki. A constant current flowing in a general southerly
ction porallels this coast and at a distonce of about 25 miles

Shore attains o speed of 1% knots,

Zlva To, On the eastern side the flood current sets in a northerly
lction ond otfoins ¢ speed of 1} knots; the ebb current sets in

W direction and attains o speed of 13 knots. On the southern
of the island, in o position about a mile southword of T w
iwg) Hang, the flood current sets in o WNW direction o

ins o speed of 1% knots; the ebb current, attaining a speed of |

S

he tidal currents
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‘distance of 2 miles off this coost.

QA{QI Iﬁ!_q_(y. Thore is no appreciable current in the central part
_of the gulf southward of the 50th paraliel. Observations from mid-

knot, sets in a reverse direction. On the northern side of the

islond, in o position about 0 mile seaward of Hokozgkj lwg, the
flood current sets in a NE direction and attains o speed of 12 knots,
and the ¢bb current sets in an ESE direction and ottains o speed of
1% knots. Tide rips occasionally are observed between Kita-Se ond
Kurgiwa Hana,

Kenushi Misaki. Tida! currents are combined witl, the constont
current, which ot o distonce of about 2% miles offshore sets in a
southerly direction and attains o speed of 1 knot; the rasulting flood
current sets in a northerly direction and ottains a speed of )3 knot,
and the ebb current setting in @ southerly direction attains o speed
of 1}2 knots,

Okeo Hakuchi. A constant current setting in a general SW direction
and aftaining a speed of % knot has been observed in the month o
August ot a distance of about 4 miles off this coast.

Muoka (Kholmsk). A constont current setting in a soutnerly direc-
tion ond attaining a speed of % knot has been observed ot o

July to the beginning of October tend to show that the weok south-
going current ?Iowing along the western shore of the gulf and the
branch of Tsushima Current setting in o northerly direction along
the coast of Sakhalin hordly need to be taken into account for that
part of the gulf northward of the 50th parallel. The tidal currents,
which attain speeds of 1% to 2 knots, are very regular.

Usu Misoki. At a distance of about 3 miles offshore o constent
current sets in a northerly direction and attains o speed of N krut.

Tomariory hi. A constant current attaining a speed of 1% knots
sets in a NNE direction about 2 miles off this coast.

Chinnai (Krasnogorsk). In a position about 3% miles offshore the
ood current sets in a SSE direction ond attains a speed of ¥ knot;
the ebb current sets in o SSW direction and attains o speed of 1 knot,

Chishini. [n a position about 3 miles offshore, the flood current
sets in a SE direction and cttains o speed of }5 knot; the ebb current
sets in o SSE direction and ottains o speed of X knot.

Taurugi Saki. About 24 miles off the section of the coast between
Taurvgi and Chirgi Misaki the flood current sets in a northerly
direction and ottoins o speed of 14 knots; the ebb current sets in
o SSW direction and attains o speed of 1 knot,

Inawq Saki, The flood current in the vicinity sets in a northerly
dlncﬂon and attains a speed of 1} knots; the ebb current sets in o
SSW direction and attains o speed of 1 knot.
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PROBABLE PATHS OF DRIFT BOTTLES

128° 132

LEGEND

: POINT OF SIMULTANEOUS RELEASE OV
SEVERAL DRIFT BOTTLES,

T POINT AT WHICIH BOTTLE WAS RETIIEVED OR
LEFT AREA COVERED BY CHART, AS WELL AS
NUMBER OF DAYS ELAPSING BETWEEN DATES
OF RELEASE AND RETRIEVAL; (Number of days
shown does not necessarily indicate the actual
number of days the bottle was adrift).

136°
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A series of experiments wos cenducted by the Jopanese Hydrographic Office
4 6,800 drift bottles were thrown overboard at various locations in the Sea of Jop
was fitted with a smal! drag made of tin vlate suspended at the end of o wire ab

long ottached to the bottle,

Bottles were retrieved in greatest quantity in regions where the current strea
crowded; in regions where the currents upon approaching the coast sink before i
forming o convergence of streamlines; in regions where the bottles were capture
currents; or in regions of complicated zoast lines. Recovery of bottles was 34
cesstul, but seems to be inversely proportional to the distance from land.

\
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s conducted by the Japanese Hydrographic Office in which
overboard at various locations in the Sea of Japan, Each
ade of tin plate suspended ot the end of a wire obout 1 meter

reatest quantity in regions where the current streainlines are
currents upon opproaching the coast sink before it, thus
mlines; in regions where the bottles were captured by vortical
licated coast lines, Recovery of bottles was 34 percent suc-
sely proportional to the distance from land.

i
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PROBABLE PATHS OF DRIFT BOTTLES—Continued Page 35




Most of the bottles that were thrown into the cold current system were pick
north and east coasts of Korea and on the south Siberian coast, while those th
warm current were recovered cn the coasts of Japan proper, Hokkaido, and Kard|
majority of the bottles thrown into the warm current in the southern part of the §
after drifting about, were found concentrated in the west entrance of Tsugary K
remainder, after continuing on their northerly journey, divided ot Soya Kaikyo i
branches, one entering Soyo Kaikyo and flowing along the north coast of Hokka
drifting olong the west coast of Karafuto, Since. the drift currents in the Sea of
more or less, from west to east, any floating object, such as a mine, will*follo
currents until they are caught in the northeasterly moving, warmT sushima Curre
be borne in niind, however, that these drift cutrents are voriable, their rate ond
being influenced considerably by local circumstances. The rate, in particulor,
creased considerably for short periods by o gale or typhoon.

o
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t were thrown into the cold current system were picked up on the
orea ond on the south Siberion coost, while thosg thrown into the
ed on the coasts of Japan proper, Kokkaido, ond iarofufo. The
own info the warmn current in the southern port of the Sea of Japan,
found concentrated in the west entronce of Tsugoru Kaikyo, The
g on their northerly ourney, divided ot Soya Kaikyo into two
ye Kaikyo and flowing along the north coost of Hokkaido, the other
ast of Karafuto. Since the drift currents in the Sea of Japan move,
east, any floating object, such as a mine, will' follow these drift
ght in the northeasterly moving, warmTsushima Current. [t should
, that these drift currents ore variable, their rate and direction
ably by local circumstances. The rate, in particular, moy be in-

rt periods by o gale or typhoon.
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PROBABLE PATHS OF DRIFT BOTTLES—Continued

LEGEND

: POINT OF SIMULTANEOUS RELEASK OF

SEVERAL DRIFT BOTTLES,

: POINT AT WHICH BOTTLE WAS RETRIKVED OR
LEFT AREA COVERED BY CHART, AS WELL AS
NUMBEP. OF DAYS ELAPSING RXTWEEN DATES
OF RELEASE AND RETRIEVAL; (Number of dayn
shown does nol neceasarily indicate thg actual

number of days the botile was adrift)? '
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SEA SURFACE TEMPERATURE

MEAN SEA SURFACE TEMPERATURE (°F)

The Higures encloasd (n the dashed | squares tudlcate
1he lrme st and highent average montNly ses surface lempera-
tures repuried in those pariicular sreas for e month con-
cerned Jurlng 3 20.vear period,
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From the accomponying chorts it can be seen that February has the lowest
the highest temperatures in the Sea of Japan. For the most port, these temperc
dependent on the major current systems in the orea which transport warm or col
winter, the surface woter of the Kuroshio hos o temperature of about 75°F, in i
abreast of Formoso which decreases gradually as it moves northward until in i
ot cbout latitude 35°N, the temperoture falls to about S3°F.

The waters of the eastern part of the Sea of Jopan ore usually warmer thon
western part, due to the effect of the Tsushimo Current, o bronch of the Kuroskh
water of high temperoture into the eastern part of the sea to as for north as Hol
along the west coast of Sakhalin. The Limon Current flowing southward from ¢
Okhotsk through Totor Sirait oend olongy the eastern coast of the U.S.S.R. is fell
lotitude 41°N.  However, it is not believed thot the cold water along the weste
Sea of Japan comos entirely from the Sea of Okhotsk through the narrow Tator !
must hove been formed in the Seo of Jopan by excessive cooling in winter. Th
therefore found 1o run obliquely from southwest 10 northeast umf to hove o greo
toword the north in the eastern half of the sec.
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The Oyashio flowing southward from the Sea of Okhotsk brings cold water to
of Honshu, its effect being felt as far south as latitude 36°N., where it dilutes th
the Kuroshio.

In the early summer months, the coastal waters, especially in the vicinity of ri
are usually colder due to the melting of snow and ice in the rivers. I[n the Gulf of
water is likewise present ot times as o result of excessive cooling in winter when
moving continentel polar air masses produce lower temperatures over the area.

* In the winter months, the warming effect of the Tsushima water is more notice
result of greater cooling in the western portion of the Sea of Japan. Comparison o
sea surface isotherms during the winter shows that they are similor in orientation,
confirming the fact that coo? air masses prevalent over the northern and western p
the Japan Sea are cooling down the Tsushima water, Also, the waters off the wes
Hons'}‘w are colder than those off the east coast at corresponding latitudes during
months.
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s far south os latitude 36°N., where it dilutes the waters of
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s as a result of excessive cooling in winter when seaward
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SEA SURFACE TEMPERATURE—Continued

MEAN SEA ©'JRFACE MPRATURE('F)

The tigures enclossd ia the daahed 1° sgquares tndicate
the lowest and higheat average monthly sen nur{acn tempera-
tures reporied (n those particular arean for the month con.
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Although there are local variations, szlinities in the Sea of Japan tend to be higher
during the winter and lower during the summer, Extreme values of 25 ond 36 ports per
thousand have been recorded in the area, but salinities below 30 or above 35 parts per
thousond ore uncommon.

In the large region influenced by the relatively warm Tsushima Current, which moves
northward along the eastern part of the Sea of Jopan, salinities range from 34 to 35 parts
per thousand during the winter and 33.5 to 34.5 parts per thousond during the summer. The
effect of the current is most easily seen during the summer (chart for July), when the 33.00
isohaline extends as far north as romude 489N,, because at this time the Tsushima Current
attains it greatest speed ond is able to overcome the influence of the cold, low saline
Liman Current flowing southward through Totar Strait. During the summer months, the
melting of ice and snow and increased river runoff cause small tongues of less saline water,
frequently as low as 30.00 parts per thousand, to protrude from river mouths and small em-
bayments along both the China and Japan coasts. Since winds are less savere during the
summer months, turbulence and consequent mixing would be at a minimum.

The winter months (November through February) in the Sea of Japan represent a period
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Fetreary 1990 fo Yebruary 198,

of generally higher salinity values as compared to other times of the year. It is the only
period during the year when the salinity in the middle of the sea ottains a value of 35.00
parts per thousand.

In the western part of the Gulf of Tatary, where the relatively cold Liman Current flows
southward ot a rate of less than 1 knot, salinities in general are less than 33.50 parts per
thousand during the winter and less thon 33.00 parts per thousand during the summer,
During the period from November to February this fow saline current, traveling southward
along the east coast of the U.5.5.R., pushes the highly saline water of the Tsushima Cur-
rent eastward. Also, during the winter months there are strong northwesterly winds which
likewise tend to move the saline tongue sastward.

East of Japan the Kuroshio remains more or less constant throughout the year, its highly
soline water (34.50 to 35.00 parts per thousand) traveling northword along the east coast of
Honshu to about latitude 35° or 36°N., where it turns eastward into the open Pacific Ocean. -
The salinity of this water remains the same along the Honshu coast except in the neighbor-
hood of latitude 36°N. where it mixes with the cald, low saline woters of the Oyashio flowing
southward from the Kurils.
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The envelopes (dashed lines) represent the range in which moximum and minimum tempera-
i tures can be expected to fall in a normal year. The solid lines on the temperature charts rep-
resent actual serial temperature observations, having been selected as typical temperature
curves for the particular time of the year shown, plotted on submarine isoballast cards.
Corresponding salinity curves are shown alongside.

The information for these temperature and salinity graphs was obtained from tabulated
data on file in the U. S. Navy Hydrographic Office. The graphs indicate actual conditions
at specific times and locations within the areas A through I, as shown on the location charts.

In winter isothermal water may be expected throughout the entire areq, except along the
coost of southern Korea. The southern part of the Sea of Japan (Areas C, D, and E) is
warmed by the Tsushima Current flowing northward on the surface. The cold water along
the Asiatic coast, resulting from the cooling effect of climatic and meteorological conditions,
sinks beneath this warm water and produces the temperature gradients shown for Areas C, D,
and E. Thus, o well defined density layer lies off the east coast of Korea during the entire
year. The top of this layer is commonly below 150 feet in winter and early spring, but within
100 feet of the surface in summer and autumn. '
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During the spring tronsition period, the cold
(western) waters rapidly develop warm layers at
shallow depths, In the eastern waters the thermo-
clines are not so sharp and are somewhat masked
by current mixing. The negative gradients, having
temperature ranges of less than 10°F, between 0
and 450 feet, show the warming process taking
place at or near the surface.
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The summer months are characterized by strong negative gradients in the upper 200 feet
throughout the entire Sec of Japan. These gradients can range about 40°F, from the surface
to 450 feet. East of Honshu, where the precipitation and the frequency of extratropical
cyclones are greater than in the Sea of Japan, surface heating is less pronounced and density
layers within the first 100 feet are frequent. In the deep and open waters off the Pacific
coast of Japan the heating effects reach greater depths and remain for a greater period of
time than in the Sea of Japan proper. In the latter areqa, the surface heating effect is very
evident, temperatures ranging from 78°F. at the surface to 36°F. at 450 feet (Areas C and
D). Likewise, surface salinity gradients are most pronounced, especially in the south-
western part of Tsushima Kaikyo (Area C), where the salinity increases from 32.2 parts
per thousand at the surface to 34.2 parts per thousand at a depth of 180 feet.




VERTICAL DISTRIBUTION

RESTRICTED

@
{
[} [} o
o o S &
o <
(13334) Hid30
o
8 .
MUH!‘/.N e ]
— (] ]
RS ]
s | S
” -~
/Y/Il.v”’ [
Yo 3 o o o
o nO& w (&)
(L33 d3d

INITY (%)

.F) .

E (




128°

NOVEMBER




3%

34

33

60

50

40

30

C

400

. 450 L

T

V1]

[
1

aEyaN

TEMPERATURE (°F)

s

400

450

(%)

SALINITY

w0
"
O)
I
<
3 -
p—
1,2]
no © o o o O
| & & 8§ ¢%
(1334) Hid30
o
T
] ]
S e Ny
w ./”( =3
/ /
NS
]
/I///// lIIII/IIHHHHHHHMIlﬂ/
]
,’I
-y
oA I\ N
M
° %8 § 3§ 88
(1334) Hid3q

(%d)

SALINITY

TEMPERATURE (°F)

35

34

70

60

50

o O
(o] (o]
N 2]

(1334) Hid3q

400

450t

= //

llll e =

[~ -
//l
~___ ]

(1334) Hid3Q

(o]
o
<

450

SALINITY - (%d'

TEMPERATURE (°F)

peer

"
)]
T
T
< -
p4 -
2]
s o o o o O
] o o o -
= « » <

(1334) Hid3g

TEMPERATURE (°F)

" SALINITY.. (%)




30 40 50 60 34 35 030 40 ST S L

(q 17 : ,J
A 2 o v oo S , A g T T T 1]

F-
S

-:\__-:\_i__

[

DEPTH (FEET)

DEPTH (FEET)
DEPTH (FEET)

/
e

4
!
1

9
1 450
FEMPERATURE (°F) SALINITY (%) TEMPERATURE (°F) ’ SAUINITY (%)

During the autumn transition in the Sea of Japan, there is surface cooling of 10° to 20°F,
below that of August, the thermocline grows deeper, and the salinity gradients diminish,

primarily a result of both increased cloudiness and precipitation. However, in some of the
deeper layers at about 450 feet the heat is retcined and the temperature is higher than in

August.

Summary: . .

As a general statement, the water in the middle of the Sea of Jopan from 300 to 450 feet
and below can be considered stohilized at about 36°F.  The differences in the upper 300
feet can be attributed to currents, monsoons, surface heating ‘and cooling, and other climatic
and atmospheric factors. Salinity values remain more or less uniform at about 34 parts per
thousand at all depths since there is relatively little fresh water river discharge entering the
Sea of Japan. A description of density layers for this region is given in H. 0. Pub:' No, 231,
Submarine Supplement to the Sailing Directions, “Japanese Empire Area,” Washington, D. C.,
May 1945 (Confidential). < ‘ - : :
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SEA ICE CONDITIONS

ICE CONDITIONS

LANDFAST ICE
DRIFT ICE
BOUNDARY DOUBTFUL

— — PROBABLE SOUTHERNMOST
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Roman numerals represent penetrability of ice by vessels of
designated type according to table below:

lce Cover Ice Thickness (feet)
(percent)
0-1  >1-2  >2-4 -7
m n
v m
14'4 m
2
v
1. Impenetrable /
f. lcebreaker
. Reinforced Vesse!
. Standard Cargo Veasel

. lce Free
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The harbors and bays on the west coast of Hokkaido usually do not freeze over. Some
drift ice passes through Soya Kaikyo and reaches Rishiri Shima which is usually just within
the southern limit of drift ice in the Sea of Japan. From December to March the northern
coast of Hokkaido is icebound to o distance of 6 to 8 miles off the coast.  Although Soya
Kaikyo never freezes over, it may be completely blocked by drift ice which arrives in Janary

or February and usually clears by May. Northeast winds bring in the ice, while south and
west winds cleor the ice.

The eost coast of Sakhalin may have drift ice from January to June, usually 3 to 4 feet
thick, which may form hummocks over 8 feet high. Aniwa Wan on the south coast has a
considerable amount of fast ice which is thickest along the western part of the bay. Leads
often occur between the fast ice and the ice fields in the middle of the bay. Drift ice is
brought in by east winds occasionally in April and May. On the west coast at Aleksandrovski
during fresh offshore winds large cracks appear in the ice and part of it may be corried away.
With onshore (west) winds hummocking may resulit,

Ordinarily the ice extends several miles offshore at the southern part of Sakhalin. Occa-
sionally, drift ice combines with the fast ice to block the harbors, but only for a few days.
Honto is open all winter and is usually free of ice. The southernmost tip of the island is
usually surrounded by ice floes which have drifted around Nishi Notore Misaki.

The Gulf of Tatary usually contains ice from the middle of November to the last of April.
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There are some places in the'middle of the gulf where the ice is thin or open water often
occurs. Navigation is usually unimpeded by about the end of May. The coves, bays, and
rivers of the gulf are normally blocked by ice from the end of December to the end of April,
but con be navigated with the assistance of icebreakers. The Amur estuary remains frozen
until tay.

The ice on the west side of the Gulf of Tatory is stronger than that off the Sckhalin side
and ordinarily remains stationary, while that on the east side sometimes brecks up during the
winter. The prevalence of northwest winds in the winter plays an important part in the
distribution of the drift ice in the gulf.

Along the Siberian coast between latitudes 46° to 48° N., narrow strips of landfast ice
form along the shore but continually keep breaking away. In lotitudes 44 to 46° N., there
are times, even in midwinter, when the area.is practically ice free due to the prevailing
winds and currents. Thus, along the Russian coast southward from the Gulf of Tatary, ice
does not constitute a serious hazard to navigation even though conditions here are the
severest found in the Sea of Japan proper. Zaliv Vladimira freezes over; the southern part
containing most of the ice. The northern part may be free due to the prevailing winds. lce
in Zaliv Ol'gi is not constant, but it has been known to impede traffic. In Zaliv Amerika the
fields are continually breaking and being carried out to sea. lcebreakers operating in the
vicinity of Vladivostok have been able to keep the port open throughout the winter months.
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Seo ice has rorely been reported south of 39° N. latitude al
In the most severe winters, ice is limited to bays and harbors,
for any appreciable distance. Some drift ice occasionally com
coast from the mouth of the Tumen River.

During severe winters it has been found necessary to opera
in 1933 the ice reached a thickness of 8 inches, extended to 1
in ther condition for 1 month.: Ice has also been reported.at Ch
Wonsan. . -

In areos with ice of Class-IV (see charts) lorge vessels ha
may have considerable difficulty since they are not suited for
relatiyely thin ice. LCVP’s and'LCM's have a tendency to rid

" ject to -holing and rudder ond screw damage. These small craf
difficulty with congestion of ice in the intakes of their cooling

.. is a very frequent occurrence during the early part of the ice se|
" are common. ‘Boats: should avoid such areas, even though they
““cause of the. above-mentioned clogging of the circulation syste

using small craft in ice are outlined in "Naval Arcti¢ Operatio
Operational Notes, Washington, D..C., 1949 (Restricted), ond *
H. 0. Pub. No. 551,} Washington, D, C., 1950 (Restricted).
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reported south of 39° N. latitude clong tﬁe east coast of Korea.
, ice is limited to bays and harbors, none of it extending offshore
e. Some drift ice occasionally comes down along the northeast
Tumen River.

it has been found necessary to operate icebreakers at Majin, where
hickness of 8 inches, extended to 1 mile offshore, and remained
th.- lce has also been reported at Ch'ongjin, Sengjin, Hungnam, and

ss 1V (see ‘charts) lorce vessels have no difficulty, but smoll craft
iculty since they are not suited for breaking channels through even

's and' LCM's have a tendency to ride up on ice floes.and are sub-

and screw damage. These small craft also may have considerable

of ice in the intakes of their cooling systems. This complication - -
ce during the early part of the ice season when slush and brash ice -
avoid such areas, even though they may be easily traversed, be-

ed clogging of the circulation system. Suggested procedures for
outlined in “Naval Arctic Operations Handbook”, Part 1I,

gton, D..C., 1949 (Restricted), and “Manual of lce Seamanship”, .
ngton, D, C., 1950 (Restricted).
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Page 48 WATER COLOR CHART
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WATER GCOLOR
SCALE COLOR
1 BLUE
2 GREEN-BLUE 5
3 BLUE-GREEN
4 GREEN _
5 LIGHT GREEN 5
) 6 YELLOWISH-GREEN -
8 7 YELLOW-GREEN .
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WATER TRANSPARENCY
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Page 50 WATER COLOR, TRANSPARENCY, AND BIOLOGY

WATER COLOR

Water color is closely related to transparency, although one can not be predicted from the
other. Knowledge of water color may be usefu! for camouflage purposes. In shallow water the
color of the bottom may influence the color of the surface water, while in turbid water particle
size and coriposition may affect color. Clear, open waters are normally blue. In the Sea of
Jopan the blue color is deepest in the southern part, gradually becoming greener northward
from Tsushima Strait, and finally becoming light green in the Gulf of Tatary. The harbors,
bays, and Inland Sea of Japan generolly have o water color ranging from green to yellow. The
Sea of Japan and the Japanese Pacific waters will be bluest during autumn and winter, and
greenest during spring and summer, Close to shore the color is variable, changing with climatic
ond local conditions of river and stream discharge as well as beach erosion.

In Japanese waters marked discoloration of the sea caused by the “red tide” may occur
during any season of the year. This phenomenon has been recorded most frequently in Ago Wan,
Next in frequency is Tokyo Bay. However. it may occur elsewhere, When the “red tide” does
occur, the woter takes on a brownish red color ciid transparency decreases as a result of the
vast numbers of planktonic organisms suspended. 1% should be noted that during these periods
of red water it is not advisable for persons to swim in the water as these organisms may be
toxic to certain individuals if cccidentally ingested.

References:

Japan, Hydrographic Department, “Hydrographic Data on Northern Sea Areas,” Vol. 1,
No. 8105, November 1941.,

U. S., Hydrographic Office, “Marine Geography of Korean Waters,” (H. O. Pub. No. 752)
Washington, D. C., 1951.
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TRANSPARENCY

The transparency of water is affected by many factors, among which are the following:
(1) the angle ot which the sun's rays strike the surface of the water, varying with the time of
day, the season of the year, and the latitude; (2) reflection from the water surface, which is
related to the angle at which the light strikes the surface (reflection increases when the sur-
face is uneven); (3) thickness of the layer through which the light must pass; (4) clearness
of the water; (5) the wave length of the light; and (6) the intensity of the light striking. the
water surface. Variations in these factors can produce great changes in daily and even hourly

transparency observations, :

Tronsparency is generally considerably greater in offshore waters than in nearshore waters.
Light may penetrate a thousand meters or more in the subtropical ocean, while it may penetrate
only several meters beneath the surface in coastsl waters. Usually, particulate matter or sur-
face scum in open water decreases transparency. Inshore, whete the plankton population and
erosion products are more abundant, transparency may be reduced considerably. However, in
certain inshore areas where there is very little river runcff, the water may be very clear.

The transparency of sea water in a given area is of military importance in mine and sub-
marine warfare. Submarines riding at shallow depths may become easily visible from search
planes in very transparent water. Turbid waters, on the other hand, can conceal underwater

operations effectively from searching aircroft.” = - .
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BIOLOGY

BIOLUMINESCENCE —— Phosphorescence or “sea fire”" in the sea is caused by the firefly-
like action of millions of minute organisms in the plankton. The disturbance of the sea sur-
foce by the passage of a ship will cause the wake to become illuminated, sometimes making
the ship’s silhouette clearly visible from above. The phenomenon is erratic and unpredict-

able, occurring most frequently in the summer and early fall,

FOULING ——~ The fouling of marine equipment begins as soon as the equipment is placed in
the water. The process con be divided into three phases which may take place more or less
simultaneously: (1) the formation of a slime film, (2) the attachment of macroscopic, or
visible, fouling organisms, and (3) the growth of larger forms.

Numerous factors influence the amount of fouling on a submerged object. In tropicai ond
subtrepical waters fouling is more rapid thon that in northern, colder waters, Generally, in
southern waters fouling takes place the year around, whereas in northern waters very little
fouling occurs during the winter, although the amount may be heavy in summer. Fouling is
always heavier in harbors than in the open ocean. Since salinity of the water will influence
the ability of marine organisms to grow and reproduce, fouling will be greatly reduced at the
mouths of large rivers where the salinity is very low. However, while some species are
odopted to brackish water, others will tolerote only very limited ranges of salinity.

Fouling occurs almost everywhere along the coasts of Korea. The heaviest fouling will
occur from late spring to early autumn. Along the Siberian coast of the Sea of Japan fouling
will be greatest in the vicinity of Vladivostok, decreasing the farther north one moves along
the coast. It will also be heaviest during the summer months, the chief fouling organisms
being molluscs and algae. North of Honshu (i.e., western Hokkaido and Sakhalin) fouling
will be similar to that on the Siberian coast.

ALGAE —-. In the Gulf of Tatary, Zaliv Ol’gi, Bukhta Preobrazheniyc, and other portions of
the Sea of Japan adjacent to Siberia, the rocks on the bottom are entirely covered with large
kelps. These kelps are also found througnout the Japanese orchlpelago where the bottom is
rock or firm sand, “Eel grass,” which is not an olga but a "seaweed like” marine plont, will
be found in shallow water near €hore where the bottom is sandy or firm mud, but not attached
to rock. It will not grow along beaches exposed to heavy, rough surf. On the east coast of
Korea seaweed has been reported in the vicinity of Chumunjin. Flooting seaweeds are
common in the southern islands of the Japanese archipelago, are most ubundanf durmg the
spring, and ore clmost absent during the autumn and early winter. :

Small forms of aigae will make rocky shores slippery for waders but will not trouble small
craft. The large kelps wull foul-‘propellers on small cruft and may clog water mtake |mes on
craft of al! sizes.’ ' ERR

DANGEROQUS ANlMALS i .aevero|'morme ‘animals inhabiting this area possess poison
glands that discharge o toxic substance into wounds made by their teeth or other sharp body
structure. The toxicity of the poisons varies greatly in'different species, and may even vary
in the same species in different latitudes. The number:of forms capable.of producing serious
injury and at times death is sufhcwnt to wurrant the nltenhon of anyone’ having occasion to
wade or swim in these waters, S 0 Wl

A small jellyfish known as the "sea wasp”. (Curybdea rastonii), descrlbed as’ dongerous,
is found in bays and brackish waters on the surface during morning: ‘and evening hours for -
periods of days fo weeks at a time. * This organism is found in the Sea of Jopan and Japanese
Pacific coastal orea. A larger form attaining a length of 9 inches'is found in the Inland Sea
during the winter season. ‘A large |e|lyhsh (Cyanea capillata) which attains a diameter of 1
to 2 feet, is parhculurly abundont.in summer along the Pacific coasts of Sakhalin and
Hokkoido and in Aomori Wan. “The:sting of this jellyfish can be considered uncomforluble,
but not dangerous. -Certain'species:of jellyfish'are found along: fhe anonese coast from™
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Light may penetrate a thousand meters or more in the subtropical ocean, while it may penetrate
only several meters beneath the surface in coastal waters, Usually, particulate matter or sur-
face scum in open water decreases transparency. Inshore, where the plankton population and
erosion products are more abundont, transparency may be reduced considerably. However, in
certain inshore areas where there is very little river runoff, the water may be very clear.

The transparency of sea water in a given area is of military importance in mine and sub-
marine warfare, Submarines riding ot shollow depths moy become easily visible from search
planes in very transparent woter. Turbid waters, on the other hand, can conceal underwater
operations effectively from searching aircraft.

In the-Sea of Japan ond adjacent waters, the transparency is greater offshore than inshore.
In the sea itself iransparency is greatest in cutumn, less during the winter and spring, ond at
a minimum in the summer (June, July, and August). The lowest transparencies, 5 to 10, are
found in the western, northern, and northeastern portions of the Sea of Japan. In the southern
and eastern portions, the minimum varies from 10 to 15, During all seasons, transparency in
the central offshore waters ranges from 15 to 25. Values of 25 are most likely to occur during
the outumn season.

An interesting feature of the transparency pattern in the vicinity of Honshu is the manner
in which the isolines conform to the general current circulation pattern. n the area between
359 and 39° N. off the east coast of Honshu there is a bending of the isolines showing the
effect of the Kuroshio. Since the effect of this current is even more pronounced on the water
color, it is possible to observe an interrelationship between water transparency, water color,
ond current circuletion, ¢

Although transparency data on the Inland Sea of Japan are incomplete, the following
summaty of conditions found is bosed on scattered observations made during the winter by
Joponese investigators. In January and February 1939, a series'of observations made in the
Inland Sea showed the following ranges of transporency: westerniend 3 to 10, central part 4
to 9, eastern end 5 to 10, and southern part 9 1o 19, In December 1931 some isolated trans-
parency values were obtained in the Inlond Sea which correspond closely to the values given
above. It was found that the most turbid water occurred .in the narrower portion of the Inland
Sea, to the north of Shodo Shima, in the straits, and among the islands to the west of Shodo
Shima. The water apparently tends to become progressively clearer as the Inland Sea widens
to the west and discharges into Bungo Suido. "In the lower part of Bungo Suido transparencies
are somewhat lower than those of Kii Suido at the eastern end of the Iniand Sea. Since only
one series of observations was taken in each area, caution must be used in interpreting
these data. The variation within any one bay may easily be greater than the variation in
different parts of the Inland Sea at any one time.

References:

Allee, W. C., A. E. Emerson, 0. Park, T. Park, and K. P. Schmidt, “Principles of Animal
Ecology,” p. 124, W. B. Saunders and Company, Philadelphia and London, 1949.

Japan, Hydrographic Department, “Hydrographic Data on Northern Sea Areas,” Vol. 1, No.
8105, November 1941, '

—————, Journal of Oceconography, Vol. 1, pp. 173-367, 1929; Vol. 2, pp. 537-644, 1931;
Vol. 4, pp: 371-445, 1933; Vol. 8, pp. 1-65, 201-213, and 265-313, 1935; Vol. 9,
pp. 101-271,.1936; Vol. 11, pp. 221-363, 1938; Vol. 12, pp. 175-235, 235-259, 1940,
Imperial Marine Observatory, Kobe. e

U. S., Hydrographic Office, *Marine Geography of Formosan Waters,” (H. 0. Pub. No. 755),
Washington, D. C, 1951, et N
o5 *Marine Geography of Korean Waters,” (H. O. Pub. No. 752), Washingten, D..C.,
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wade or swim in these waters,

A small jellyfish known as the “sea wasp” (Carybdea rastonii), described as dangerous,
is found in bays ond brackish waters on the surface during morning and evening hours for
periods of days to weeks ot a time. This organism is found in the Sea of Japan and Japanese
Pacific coastal area. A larger form attaining a length of 9 inches is found in the Inland Sec
during the winter season. A large jellyfish (Cyanea rggilloto} which attains a diameter of 1
to 2 feet, is particularly abundont in summer along the Pacific coasts of Sakhalin and
Hokkoido and in Aomori Wan. The sting of this jellyfish can be considered uncomfortable,
but not dangerous. Certaig species of jellyfish are found along the Japanese coast from
winter to eorly summer, &hers, sessile forms, can cause severe poin ond frequently high
fever for some days or weeks. )

Divers in Japan claim that a common shallow water sea urchin is capable of causing
death from the effects of its sting.

Among the dangerous and venomous fishes of this area are small sharks which possess
a poisonous dorsal spine, sting rays, scorpion fish, catfishes which also have poisonous
dorsal spines, and siganids which are a perch-like group having two stinging spines on each
pelvic fin. These animals are troublesome only if handled or accidentally stepped upon with
bare feet. They are not aggressive and in all probability will leave an area at the sound of
on intruder in the water,

Sea snakes are found in the coastal waters of the southern Japanese islands, i.e., Kyushuy,
Shikoku, and southern Honshu, as well as southern Korea. On occasion they have been re-
ported from the central and northern parts of the Sea of Japan. These animals are not aggres-
sive, but if disturbed accidentally they will strike. Their bite is dangerous becouse they in-
ject o deadly venom into the wound. Sea snakes can be differentiated from terrestrial forms
by their paddle-like tail and from eels by their scaly skin.

Certain fishes of this area are dangerous because they are capable of inflicting physical
damage upon their victims. Among this group are included the sharks, barracuda, moray eels,
and certain puffers that are sometimes vicious. _

BIOLOGICAL NOISES —— The woters of this area contain marine animals that generate noise.
The noisiest areas are those in the vicinity of rocky shore lines, coral, and hard sand bottoms
because these ore the haunts of many noisemaking fish as well as snapping shrimp colonies,
Whales and porpoises that inhabit open waters and shallower coastal regions are troublesome
not only because of their noise production but also because of their large size. They interfere
with echo ranging operations by returning pings. They are aiso very curious animals and will
frequently follow a submarine about. Some porpoise noise resembles a fast, small boat screw.
Their whistles, which are rising ping sounds, can be differentiated from echo range pings by
the fact that they cannot be tuned out of the receiver.

References:

Fish, C. J. and M. C, Cobb, “Noxious Marine Animals of the Central dnd'Western North
Pacific,” Woods Hole Oceanographic Institution, (Technicol Report No. 7 ONR
Cont‘racf N6 ori-195, T. O. 1 NR-083-003), April 1, 1949,

Fish, M. P., "Sonic Fishes of the Pacific,” Woods Hole Oceanographic Institution, -
(Technical Report No. 2 ONR Contract N6 ori-195, T, 0. 1 NR-083-003), August 1948,

Hutchins, L. W., “Fouling in the Western Pacific,” Woods Hole Oceanographic Institution,
(Technical Report No. 6 ONR Contract N6 ori-195, T, O. 1 NR-083-003), March 1949,

Riley, G. A, and R. Yon Arx, “Phytoplankton of the Western North Pacific,” n.p. (1946?).

Tilden, J. E., “The Algae and their Life Relations,” 2nd Edition, University of Minnesota
Press, Minnecpolis, 550 pp., 1937. R
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Puffer Fish, Certoir members of this group are vicious and will attack swimmers
and wuders, Most species are inedible.

BIOLOGY

PROBABLE AREAS OF SNAPPING
SHRIMP BEDS.

RELATIVE MONTHLY INTENSITY
OF FOULING ATTACHMENT.
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Fouling by mussels, barnacles, and other forms in ship fire main.
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See page 50 for text,

Algus (Uive partuse)

i

Tobe Yoms (Sepule)

Tobn Wasas (Spiresbis}

Beansies (Beleans)
;———— —

Tunicoras (Sepele plices )

1

Beyeren (Bugnle nasiting)

-
Biyesse (Moniges lengitpinase)

Me™ Siye tee (Maalvnnigese )
[maizumy |
Biyesve (Schisuperelle i )

gl rTuTalul ifo]a ulolhlb

TOTAL FOULING 47 LA8./3Q. FYYR.




prer— e et
Algae {Ulva pertusa)
—e RN
Tube Worms (Serpulo)
—ee
Bornecles (Bolonus)

—eee R

Tunicates (Styelo clave)
Bryoxoe (Bugulo neritina)
vaomnem)
Bryozoa {Membraonipora)
—

Bryozos (Schizoporella venochros+ S. unicornis)

JIFTIMTAaTMT V]I o]AaTs ToNiD

TOTAL FOULING 6.9 LBS./5Q. FT./YR.

i

Algae (Enteromorpha)

*

Algae (Ulva pertusa)

i

Tube Worms (Serpula)

t

Bornacles (Belonus)
- —
Tunicates (Styela clova)

YOKOSUKA 3ryozoa {Bugula neriting)

Bryozoa {Menipea longispinosa)

#

Q

JIe[mia[mJolelafsoInNTO

TOTAL FOULING 5.2 LBS./SQ. FT./YR.

v -
L ST L PRV

A

Tube worm fouling ship intake.




Page 52

HUMAN SURVIVAL IN THE SEA

_—

128° 132+ 136° 140°

”'F__

ey o T 5 T s

EXPELTED TIME OF SURVIVAL OF MEN IMMERSED IN THE SEA

Survivat time thdicates how long A man (n ordinary clothes and a 1ife
preserver can stand tmmerson without fatal effeets,

For each patiern shown helaw, the (irst value shown I8 the expecled
survizatl 1ime during an average monlh, Values fu parentheses are
eypertd survival times for the caldest and warmest water ever re-
ported s this area during the month,

{45 min., €0 mind

LESS THAN 90 MIN,

B85 THAN 6 HRS; m MORE TIAN 12 HR®,
(U hr., 2-1/4 hrs) {2 hrs . Thrs.) (10 hrs.. ndefinile)

“} INDEFINITE {survival depends entirely on the fatlgue frctor)

ISOTHERMS INDICATE TEMPERATURE OF SURFACFE 'VATER IN.DEGREES FAHRENHEIT
e
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48
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LESS THAN 45 MIN,

LESS THAN 12 HRS,

LESS THAN 12 HRS, MAY

140"
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~*- 7. The:criterion for determining the limit of time of survival of a person

"I+ is'the point' where his rectal temperature declines to 78.6°F. At this po
. .vidual is expected to die. There are, of course, exceptions since survi
=i ‘depend ultimately on the endurance o! the particular individual involved.

A o In water colder than 68°F., it has been found that continuous movem
' .- .. struggling will lengthen greatly the time of survival. In water near the
L2 tinuous movement by the individual 'should produce about as much heat
~_he should not. die of cold as long as he is able to swim or struggle. An
~"rescued while swimming or struggling would not necessarily need rewar
.. muscles which have been exercised hard may remain worm enough to pre
7 comingstiff. . If individuals try-to"preserve their strength by clinging to
~ e o their life belts, they:will die from cold much foster than if they had k
‘ struggling.’ el
The survival times shown on the charts are those which may be exp
dressed in ordinary shipboard clothing and kept afioat by life jackets.
times will be increased considerably if the individuals are aboard life r
creased severalfold if the individuals ore wearing survival suits. The |
times shown in this study are based on actual survivor data accumulate
3 period as well as on loboratory experiments.
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limit of time of survival of a person immersed in the sea
ature declines to 78.6°F, At this point an average indi-
le, of course, exceptions since survival ifl cold water will
o! the particular individual involved.

ks been found that continuous movement by swimming or
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should produce about as much heat as he loses, so that
E he is able to swim or struggie, An individual who is
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GEOMAGNETIC VARIATION FOR 1080

Bl Curve of equal deciination (degrees of arc)
o o == Serular change in dectination for Epoch 1850,0 {minJtes per year)
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TERRESTRIAL MAGNETISM
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GEOMAGNETIC INCLINATION OR DIP FOR 1945 66°N
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zontal intensily (gammas)
\zontal tntensity for Epoch 1042.5 {(gammay per year)
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