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Introduction 

The Japan and Okhotsk Seas are divided by a shal-
low area located between Sakhalin Island from the 
north and Hokkaido Island from the south, and 
142.0°E from the west and 143.5°E from the east 
(Fig. 1).  This area, despite the special bottom to-
pography and oceanographic conditions, has no 
name, but the narrowness between Cape Krilion 
and Cape Soya has two names: in Russia – Lape-
ruza (LaPerouse) Strait, and in Japan – Soya Strait.  
In this paper the waters of area between the Sakha-
lin and Hokkaido islands, 142°E and 143.4°E are 
considered as a whole, therefore, hereafter we will 
call this region (for convenience of the descrip-
tion) LaPerouse Strait and its western narrowness 
Soya Strait. 
 
The water structure and currents in the area be-
tween Sakhalin and Hokkaido were studied by 
Aota (1970, 1975, 1984, 1987), Budaeva (1975, 
1980) and Takizawa (1982), but the main attention 
was given to Soya Current.  Through LaPerouse 
Strait warm subtropical water penetrates (as the 
Soya Warm Current) into the Okhotsk Sea.  Re-

sults of a few current measurements (May–June 
1933) in the strait indicate that subtropical water in 
summer enters into Soya Strait over almost all its 
width (with the exception of its northern part). Af-
ter Soya Strait, the width of this flow sharply de-
creases and further warm and salty water exists 
only in a narrow strip along northern coast of 
Hokkaido. 
 
The main feature of water structure of this area in 
summer is a belt of cold water from Krilion Cape 
to the southeast part of this strait (Fig. 2). 
 
It is usually considered (Tanaka et al., 1996) that 
cold water inside the belt is formed outside the 
strait – at southwestern coast of Sakhalin as the 
upwelling of subsurface (deep) waters.  It is usu-
ally believed that cold water is transported from 
there into LaPerouse Strait by the so-called “West 
Sakhalin Current”.  Zhabin et al. (1992) wrote, 
“cold waters through LaPerouse Strait penetrate in 
the Okhotsk Sea”.  We doubt if the cold water in 
belt is brought in here from the outside (the Japan 
Sea). 
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Fig. 1 Schemes of (a) the investigated area and (b) bottom topography. Bottom troughs are indicated by 
dots.  Depth is in meters. 
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Fig. 2 Surface temperature (a) in summer of 1888 (Makarov, 1894), (b) in summer 1995 (Tanaka et al., 
1996) and (lower panels) in summer 1984 (Aota et al., 1985). 
 
 
Data 

In this paper the data of 9 oceanographic expedi-
tions carried out by the Sakhalin Hydrometeo-
rological Administration in April–December, 
1962, April–July, 1963 and by the Far Eastern Re-
gional Hydrometeorological Research Institute in 
September, 1991 are used.  Measurements of wind 
and air temperature (1962–1991) at Sakhalin 
coastal stations and data from ice surveys in the 
strait in 1945, 1959, 1961 were also used.  All 
Russian oceanographic measurements in the strait 
(a total 272 oceanographic stations) were made on 
5 meridional sections: 142°E, 142.4°E, 142.9°E, 
143.4°E and 46°N.  The westernmost section (at 
142°E) was situated to the west of Kamen Opas-
nosti Rock and another (at 142.4°E) was located to 
the east of it.  Thus, the most interesting part of the 
strait was never investigated in detail. 

Bottom topography of LaPerouse Strait 

One peculiar feature of the bottom relief of LaPer-
ouse Strait is a small island or rock, named Kamen 
Opasnosti (Rock of Danger) that divides Soya 
Strait in two unequal parts.  It is located (45.8°N, 
142.2°E) 8 miles to the southeast of Cape Krilion. 

The rock is relatively small (150 × 50 m); how-
ever, an extensive stony area of about 3 miles in 
length is located around the rock (Fig. 1).  Shallow 
areas between Krilion Cape and Kamen Opasnosti 
Rock, and to the east of them, creates conditions 
for vertical mixing and homogenization of the 
oceanographic characteristics in the area southeast 
of Krilion Cape. 
 
The depth in LaPerouse Strait is less than 200 m 
and, in general, decreases from east to the west.  In 
two underwater troughs (Fig. 1b) the depth also 
decreases (to 100 m), from east to west.  By these 
troughs cold bottom water rises to the surface 
(Makarov, 1894).  A deep-water pass (deeper than 
60 m) at the center of Soya Strait allows the trans-
fer of bottom water in the opposite direction.  
 
The distribution of sediments at the bottom of 
LaPerouse Strait (Dyakova-Savelieva and Djako-
nov, 1954) gives an indirect description of currents 
in a strait.  Thus, in the area between Cape Krilion 
and Kamen Opasnosti Rock, and to the southeast 
of it (and the same – near Aniwa Cape) is located 
a zone of washed up sediments, which indirectly 
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testifies to the existence of a strong current be-
tween Cape Krilion and Kamen Opasnosti Rock.  
On the other hand, in most of the strait a silty bot-
tom prevails testifying to the absence of strong 
flows. 

Air temperature, wind and tides 

The annual mean air temperature in the area of 
Cape Krilion (4°C) is lower than at the locations to 
the north of it at Nevelsk (5°C), Korsakov (3°C) 
and Moneron Island (4.5°C).  This can be ex-
plained not only by an influence of warm Tsu-
shima Current in Tartar Strait (Moneron and Ne-
velsk) but also by an existence of cold water in the 
area of Cape Krilion.  In winter (November–
March) the relation between the stations is oppo-
site. 
 
Western and northwestern winds prevail both in 
summer and in winter in the Cape Krilion area and 
to the east of it (west of Cape Krilion the wind is 
opposite).  At Moneron Island there is northeast-
ward wind.  At the southwestern coast of Sakhalin 
the southward and southeastward winds prevail. 
Therefore, such winds cannot cause an upwelling 
of subsurface water southwest of Sakhalin, but 
they can cause an upwelling to a southeast off 
Cape Krilion. 
 
Tides and tidal currents play an important role in 
the distribution of oceanographic characteristics in 
LaPerouse Strait.  Average sea level of the Japan 
Sea is about 20 cm higher than sea level of the 
Okhotsk Sea.  Thus the mean flow of the surface 
water should be directed out of the Japan Sea 
through LaPerouse Strait into the Okhotsk Sea. 
 
Actual currents between Krilion Cape and Kamen 
Opasnosti Rock differ from the mean currents.  
This is caused by daily changes in sea level of the 
Japan Sea (the sea level at Krilion Cape changes 
within a day by 120 cm) and by strong tidal cur-
rents.  The greatest speed of tidal currents is ob-
served in the narrows between Krilion Cape and 
Kamen Opasnosti where it exceeds 400 cm/s (Ve-
selova, 1963).  By means of such tidal currents 
cold water from LaPerouse Strait penetrates to the 
southwest coast of Sakhalin (but usually not too 
far).  Cold and low saline water exists in LaPer-
ouse Strait all year below depths of 20 m.  It is 
renewed each winter when ice appears in LaPer-
ouse Strait. 

Sea ice 

Let us consider typical features of sea ice distribu-
tion using as an example the winter of 1945 (when 
detailed information on ice cover was collected by 
the USSR Hydrometeorological Service) (Fig. 3.)  
Sea ice in LaPerouse Strait occurs for the first time 
in the beginning of January when most of Tartar 
Strait is already covered with ice. 
 
Ice is formed in Aniwa Bay during the entire win-
ter and during the entire winter cold water is 
formed there too.  In the beginning, the ice, 
formed in Aniwa Bay, is moved from the coast by 
offshore winds to the south and thaws there. 
Therefore, ice cover in LaPerouse Strait becomes 
significant only with an appearance of ice from the 
Okhotsk Sea.  After the ice appears in Aniwa Bay, 
a coastal polynya appears (January 22; February 2; 
February 15; March 4). 
 
By January 20 the ice completely covers the Strait 
and stays up to the middle of April.  From January 
until April the ice conditions change many times, 
but ice drift is mainly directed toward the Japan 
Sea.  Sometimes pressure of the ice from the Ok-
hotsk Sea weakens so that along Hokkaido and 
Sakhalin strips of open water appear (January 27). 
Sometimes the pressure of ice grows so that the 
ice penetrates into the Japan Sea (January 15, Feb-
ruary 15). 
 
The maximal distribution of ice in LaPerouse 
Strait occurs one month later than in Tartar Strait. 
The clearing of ice from LaPerouse Strait occurs 
later, too.  In winter the main direction of flow of 
subtropical water changes. At the start of winter 
warm water passes mainly into LaPerouse Strait, 
and Tartar Strait quickly becomes covered by ice, 
but when the ice of the Okhotsk Sea closes LaPer-
ouse Strait, all the warm water penetrates into Tar-
tar Strait and a fast clearing of the strait occurs. 
Hence, ice cover in Tartar Strait is connected with  
ice cover in LaPerouse Strait: when ice cover of 
Tartar Strait is maximal, ice cover of LaPerouse 
Strait is minimal and vice versa. 
 
When LaPerouse Strait is closed by ice warm sub-
tropical water cannot to penetrate into LaPerouse 
Strait.  Only sometimes (when ice pressure from 
the Okhotsk Sea weakens) can warm water pene-
trate in small volumes into the strait near the bot-
tom.  The vertical water structure of the water col-
umn of the strait is different in the beginning of 
winter and at the end of winter. 
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Fig. 3 Distribution of sea ice in LaPerouse Strait.  Areas covered with ice are shaded. 
 
 

 
Water masses in LaPerouse Strait 

The vertical water mass structure of LaPerouse 
Strait consists of three layers (Aota, 1970, Bob-
kov, 1995, Pischalnik and Arkhipkin, 1998): a 
warm intermediate layer, a cold subsurface layer 
and the surface layer (see Table 1). 
 
However, the data of summer 1991 (Fig. 4) allow 
us to allocate not three, but four water masses (two 
different water masses may be identified in the 
surface layer): 
 
   A – Surface Water Mass of low salinity;  
   B – Surface Water Mass of high salinity; 
   C – Cold Subsurface Water Mass; 
   D – Intermediate Warm Water Mass of high  
          salinity. 
 

Of course, the number of water masses is different 
in different seasons (two water masses are typical 
for winter and four for summer) and at different 
sections (two water masses are typical for the sec-
tion along 142°E, and four water masses for 
143.4°E).  In general, four water masses are found 
in LaPerouse Strait more often than three. 
 
Typical stations (September 1991) can be divided 
into 4 groups, in which the water structure is dif-
ferent: A+D (stations 34, 37, 43); A+C (stations 
22, 24, 29); B+D (station 45); D (station 47).  It is 
necessary to note that there is no combination of 
B+C (salty surface water and cold subsurface wa-
ter).  This implies that core of salty water is situ-
ated not at the surface, but near the bottom only.  
The typical characteristics of water masses are 
presented in Table 2. 



  

 
Table 1 Known water mass characteristics (water temperature T (°C), salinity S (‰)) in LaPerouse 
Strait. 

   Warm Water  Mass Cold Water Mass Surface Water Mass     Source 

T       S T       S T      S 

 Aota (1970) 3–17,  33.6–34.0 -1.0-3.0 32.5-33.2 -1-14  31.2-32.5 

 Bobkov (1995) 12–18 33.5–33.9 -1.2-0.5  33.0-33.2 8-15 32.4-32.7 

 Pischalnik and   
Arkhipkin (1998) 

2–11,  33.1–34.0 -1.5-2.5, 32.6-33.6 2-18 31.2-32.6 

 Pischalnik (1998) 2–20 
5.8 
9.0 
6.8 

33.1–34.0 mean 
33.7 spring 
33.6 summer 
33.5 autumn 

-1.5-2.0 
0.4 
0.2 
0.2  

32.4-33.4 
33.0 spring 
33.0 summer 
32.8 autumn 

2-18 
6.7 
11.4  
7.6 

31.2-33.0,   
32.2 spring  
32.2 summer 
32.0 autumn 
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Fig. 4 (a) Position of standard oceanographic stations in LaPerouse Strait and T(S)-curves (c) of (b) 
some stations in September 1991. 
 
 
 
Table 2 Temperature (°C), salinity (‰), density and dissolved oxygen (ml/l) in the core of basic water 
masses in LaPerouse Strait in summer of 1991. 

Section/ 
Water Mass 

A-Surface Fresh 
(0–10 m) 

B-Surface Salty 
(0–10m) 

C-Subsurface Cold 
(30–100m) 

D-Intermediate 
Warm (20–100m) 

   142.0°E – 19,  33.8, 24.2,  5.3 – 8,  34.1, 26.6,  6.4  
   142.4°E 17,  32.0, 23.3,  5.2 16,  33.8, 24.9,  5.6 –0.7,  32.9, 26.5,  5.1 8,  34.0, 26.5,  6.4 
   142.9°E 17,  31.8, 23.1,  5.1 15,  32.7, 24.2,  6.0 –1.0,  32.8, 26.4,  5.3 7,  33.6, 26.4,  5.3 
   143.4°E 17,  32.0, 23.3,  5.9 14,  33.2, 24.8,  5.9 –1.1,  32.9, 26.5,  6.1 8,  33.9, 26.4,  6.3 
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Surface Salty Water differs from Surface Fresh 
Water by up to 2‰ in salinity.  Surface Fresh Wa-
ter occupies almost all of LaPerouse Strait, except 
for a narrow strip along Hokkaido.  A typical fea-
ture of this water is low salinity (less than 33.0‰).  
Surface Salty Water occupies a narrow strip along 
Hokkaido. A typical feature of this water is high 
salinity (more than 33.8‰).  The water tempera-
ture of surface water both from the Japan Sea 
(salty), and from the Okhotsk Sea (low salinity) in 
summer is almost identical (15°–17°C).  
 
A sharp thermal front divides these water masses.  
Waters to the south of the front have temperature 
more than 4°C in April and 8°C in May, while to 
the north of the front the temperature is less than 
2°C in April and less than 5°C in May.  The warm 
and salty surface water disappears in November 
(Aota et al., 1970) or in August (Pischalnik and 
Arkhipkin, 1998), but even in December (1962) 
we found this water (warm and salty) on the sur-
face near Hokkaido. 
 
The Intermediate Water Mass of high salinity (and 
high temperature) differs from surface salty water, 
first of all, in temperature.  For example, in Sep-
tember 1991 the difference in temperature is 15°C. 
On the 142°E section Intermediate Water Mass 
exists at all stations, but on other sections – only at 
southern stations.  On a section at 142°E a core of 
high salinity was located near the bottom in the 
winter (50 m, December 1962) and in the spring 
(60 m, April 1962; May 1963), and in summer 
(June 1963; September 1991).  The greatest salin-
ity on a section at 142°E was found in September 
1962 (10 m, 34.63‰).  However, usually the salin-
ity in a core is a little lower: in May 1962 at 50 m 
(34.31‰), in December 1962 (34.23‰), in April 
1963 (34.27‰).  The position of highest salinity 
does not coincide with the position of highest tem-
perature.  Highest temperature in summer is typi-
cal for the surface layer.  
 
Subsurface Cold Water is situated in LaPerouse 
Strait below Surface Waters and down to the bot-
tom.  Its typical feature is low temperature (but 
also rather low salinity).  The depth of the core of 
this water mass grows from the eastern border of 
the strait (143.4°E) up to western (142°E) border. 
Water of lowest temperature and Water of lowest 
salinity do not coincide with each other spatially. 
For example, in May 1962 at 142.9°E temperature 
less than 2°C was below 20 m, but salinity less 

than 32.5‰ was just above it).  The temperature of 
Subsurface Cold Water depends on the season. 
Just after winter (in April and May) the water 
temperature in its core is close to the temperature 
of freezing (–1.7°C to –1.0°C).  In summer (June, 
September) the area with a negative water tem-
perature decreases; in December water of this 
layer already has positive temperature everywhere 
(but, nevertheless, below 2°C). 
 
We have named the subtropical (high salinity) wa-
ter as “intermediate” and the subarctic (cold) water 
as “subsurface”, because in their collision (al-
though the border between them usually is almost 
vertical), subtropical water is situated below than 
subarctic water. 

Spatial distribution of temperature and salinity 

In general, isotherms in LaPerouse Strait are situ-
ated along a line NW-SE (parallel to the northern 
coast of Hokkaido).  The main feature of the sur-
face temperature field is a thermal front which 
divides warm and cold waters.  The front repre-
sents an outcropping on the surface of the basic 
thermocline.  If at the surface there is a belt of cold 
water, then instead of one front, two appear.  In 
this case the belt of cold water is situated between 
fronts (frontal lines).  The gradient of water tem-
perature can reach 3°C at 10 miles, but even in 
case of the absence of the belt at the surface, the 
belt exists at levels below the surface.  Thus, the 
belt of cold water is a typical feature of oceano-
graphic structure of LaPerouse Strait.  In June 
1963 (Fig. 5) the belt was typical (lowest tempera-
ture in the belt was near Cape Krilion); in April 
1962 the belt was unusual (lowest temperature was 
in the southeastern part of the strait), but typical 
for other (subsurface) levels; in October 1958 the 
situation was unusual: there were two belts (one 
from Cape Krilion, another from Cape Aniwa).  
 
In April (1962) the belt was directed to Cape Kril-
ion.  Temperature inside the belt rose from 1.8°C 
(in the southeastern part of the strait) to 2.8°C 
(near Cape Krilion).  The highest temperatures at 
the surface were near Hokkaido (more than 5°C) 
and in Aniwa Bay (more than 4°C).  In April 1963 
the belt was absent at the surface.  In Soya Strait 
water temperature rose from 2°C (near Cape Kril-
ion) to 7°C (near Cape Soya).  In May (1962) the 
belt was very small (just between Cape Krilion 
and Kamen Opasnosti Rock).  Inside the belt the 
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lowest temperature was less than 3°C.  In May 
1963 the size of the belt at the surface was also 
small and the lowest temperature was about the 
same (about 3°C).  In June (1963) at the surface 
the belt was weak. Lowest temperature inside the 
belt was less than 5°C.  In October (1958), in addi-
tion to a belt from Cape Krilion (lowest tempera-
ture was less than 8°C), there was a belt from 
Cape Aniwa (lowest temperature was the same). 
Both areas of cold water appear at the surface as 
the result of an upwelling of subsurface water.  
The direction of cold water distribution at the sur-
face coincides with the direction of prevailing cur-
rents: southeastward from Cape Krilion (due the to 
Soya Current); southward and northwestward from 
Cape Aniwa (due to the East Sakhalin Current and 
LaPerouse Current). 
 
Below the surface (Fig. 6) the distribution of cold 
water was usually the same in different surveys: 
the cold belt was directed from the southeastern 

part of the Strait to Cape Krilion.  The lowest tem-
perature was usually at the southeastern side of the 
belt.  This means that cold water can penetrate the 
Cape Krilion area from southeastern part of the 
Strait. 
 
The cold water temperature in the belt decreased 
with increasing depth (the core of Subsurface Cold 
Water is located near the bottom).  Water with 
negative temperature was situated just below 30 
m.  In all surveys (even if the belt at the surface is 
absent) the cold belt was seen at levels below 20 
m.  For example, in September 1991 the lowest 
temperature (below 6°C) was noted near Krilion 
Cape (at 20 m) and below than 5°C (at 30 m).  The 
salinity distribution has some related features too: 
the salinity front coincides with the thermal front, 
and areas for which low water temperature values 
are characteristic, also differ by low salinity (Fig. 
7.)
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Fig. 5 SST distribution in LaPerouse Strait.  Scheme of October 4–10, 1958 is taken from paper of K. 
Furuya (1994). 
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Fig. 6 Distribution of water temperature in summer of 1963 at different levels. 
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The distribution of water temperature at the main 
sections (142.4°E, 142.9°E, 143.4°E) for summer 
(when the belt was seen most frequently) – June 
1963 and September 1991, is presented in Figure 
8.  West of the entrance to the strait (142°E) water 
temperature from April to December did not fall 
below 0.6°C.  The border of the water masses on 
this section usually pass a distance of about 8 
miles from Cape Krilion, to the north of 45.8°N.  
Inside this narrow strip, water with salinity less 
than 33‰ exists only sometimes. 
 
Cold Subsurface Water was found at all sections.  
On the 142°E section (west of Cape Krilion) it was 
sometimes found at the most northern station 
only).  For example, in September 1991 Cold Wa-
ter was not farther than 3 miles from Cape Krilion.  
On the 142.4°E section (east of Kamen Opasnosti 

Rock) Subsurface Water was always found.  On 
this section the Cold Water was located closer to 
the surface compared to other sections.  On the 
third section (142.9°E) Cold Water was always 
located to the north of 45.3°N, and on the 143.4°E 
section it occupied almost all the strait. The core 
of this water and its top border rise from east on 
west in accordance with the change of a bottom 
relief, while the core of Warm Intermediate Water 
on all sections is near the bottom.  For example, in 
April 1963 the depth of the top border rose from 
35 m at 143.4°E up to 5 m at 142°E. Water tem-
perature of a layer in the summer rose from 2°C at 
143.4°E up to 7°C at 142°E, and salinity grew 
from 32.8‰ to 33.5‰.  As the density of these 
waters in the summer is 26.4–26.5, and density of 
subtropical waters is 26.8–27.0, subtropical waters 
occupy the lower position in the water column. 
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Fig. 7 Distribution of temperature (left) and salinity (right) at the surface for April 26–29, 1963. 
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Fig. 8 Distribution of temperature along 142.4°E, 142.9°E and 143.4°E sections in September 1991 
(top) and in June 1963 (bottom). 
 



   

  167

Discussion of the belt of cold fresh water 

The belt of cold water near Cape Krilion was 
traced during most of the year (April, May, June, 
August, September, October) and in different 
years (1888, 1958, 1962, 1963, 1991).  The exis-
tence of the cold water belt (from Krilion Cape to 
the southeast) is usually explained (Tanaka et 
al.,1996; Zhabin et al., 1992) by an upwelling 
along the west coast of Sakhalin and transport into 
LaPerouse Strait by the so-called (West) Sakhalin 
Current (Yurasov and Yarichin, 1991).  However, 
characteristics of deep surface and subsurface wa-
ters near the Sakhalin coast are usually distinct 
from characteristics of waters in the belt (with the 
exception of the inflow of cold waters from 
LaPerouse Strait).  

 
Water temperature in the belt is 3–5°C (in April–
June) and 8–14°C (in September–October) while 
salinity is within 32.0–32.6‰.  Salinity of waters 
west of Sakhalin is higher (salinity of surface wa-
ter 33.9–34.2‰ and salinity of deep water about 
34.0‰).  Local formation of cold water at the sur-
face is seen, for example, from the temperature 
distribution in October 1958 (Fig. 5) – lowest 
temperature is seen to the east of Cape Krilion.  
Therefore, cold and fresh water in the belt is not 
brought from the Japan Sea – it is formed here – in 
LaPerouse Strait.  In contrast, cold water near 
southwestern Sakhalin is brought from LaPerouse 
Strait.  At Cape Krilion prevailing offshore winds 
cause the upwelling of subsurface waters and 
characteristics of subsurface water here coincide 
with the characteristics of surface water in belt 
(Fig. 9). 
 
Local cold waters are formed during winter ice 
formation in Aniwa Bay.  Together with cold wa-
ters constantly penetrating from the Okhotsk Sea, 
they form a layer of cold water existing during 
year.  Cold waters from the Okhotsk Sea move to 

Soya Strait as a subsurface current.  Because of the 
special bottom topography of LaPerouse Strait, the 
direction of  this water transport is northwest.  The 
upper border of this layer rises from the east to the 
west.  Near Kamen Opasnosti Rock there is a long 
stony area.  There, during conditions of offshore 
winds and strong tidal currents, active processes of 
upwelling and tidal mixing occur.  Cold mixed 
waters from the Kamen Opasnosti area are distrib-
uted along the Soya Current, and their width de-
creases.  
 
Due to a strong tidal current typical for area be-
tween Kamen Opasnosti and Cape Krilion, cold 
water penetrates into the Japan Sea and, under the 
influence of the Coriolis force, moves to the north 
along the coast of Sakhalin.  Usually surface cold 
water is distributed not far to the north from Cape 
Krilion, but sometimes under the influence of 
storm winds it reaches to Nevelsk.  The direction 
of the wind is very important for this phenomenon. 
In the case of winds of unusual direction, this belt 
disappears.  
 
Makarov (1894) is usually considered (Veselova, 
1963) to be the first person who described the belt 
of cold water.  We found this not to be correct.  
Actually the first person to write about this phe-
nomenon was the Russian hydrographer, E. 
Maidel (1877, 1878, 1879).  He described numer-
ous cases of current measurements from the Ok-
hotsk Sea and in the Japan Sea between Krilion 
Cape and Kamen Opasnosti.  He also noted that 
the water salinity penetrating into the northern part 
of the strait is essentially lower than salinity of 
water penetrating in the strait from the Japan Sea.  
Another little-known paper of Dr. Zuev (1887) 
noted that the width of the cold strip along Sakha-
lin decreases to the north (from 8 miles at Cape 
Krilion to 4 miles at 46.8°N) and is connected with 
cold flow from LaPerouse Strait and tidal currents.  
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Fig. 9 Distribution of water temperature, salinity and density at section crossing the belt in July 1984 
(Aota, et al., 1985). 



 168

Cold Krilion Current and cold West Sakhalin 
Current 

Makarov’s (1894) map of SST (Fig. 2a) is identi-
cal to the map (Fig. 2b) of Tanaka et al.(1996), but 
their explanations for this phenomenon are con-
trary.  Admiral S.O. Makarov wrote, “the water of 
the Okhotsk Sea penetrates into the Japan Sea and, 
due to Earth rotation turns to the right”– the along 
southwestern coast of Sakhalin and “because of 
constant water transport from LaPerouse Strait the 
cold water at the southwestern coast of Sakhalin 
does not disappear.”  Tanaka et al. (1996) wrote, 
“the West Sakhalin Current flows southward along 
the west coast of Sakhalin … and directly flows 
into La Perouse Strait.” 
 
The “(West) Sakhalin Current” (probably, for the 
first time) was cited by Yarichin (1980) with ref-
erence to some other works, but the citation was 
incorrect: information from papers (references) 
was not given (perhaps they were confidential or 
unpublished, e.g. Istoshin (1950), Biryulin (1954), 
Shelegova (1960)).  We now consider the views 
on currents from some of these authors.  The most 
popular scheme of surface circulation (Uda, 1934) 
shows a northward current along southwestern 
Sakhalin (from Laperouse Strait).  On schemes 
from Leonov’s papers (1948, 1958a,b) and from 
his book (1960), based on pre-war Russian inves-
tigations, a current from LaPerouse Strait into the 
Japan Sea and a northward current along south-
western Sakhalin was shown.  Biryulin (1954) 
wrote, “At a station located to the west of Soya 
Strait (45.8°N, 141.5°E) is well noticed the fresh-
ening action of waters, penetrating into the Japan 
Sea from the Okhotsk Sea.”  The research of Isto-
shin (1950) gives the opposite description of cur-
rents than is attributed in the review of Yarichin 
(1980). Yarichin wrote “By way of research of 
circulation of waters in the northern part of the 
sea, Yu.V. Istoshin for the first time has estab-
lished the fact that, instead of a cold current which 
penetrated in the sea from Aniwa Bay, bending 
around Cape Krilion and going in a northern direc-
tion along the southwest coast of Sakhalin island, 
in this area there is a steady flow of waters on the 
south with velocity exceeding 50 cm/s.” (Yurasov 
and Yarichin, 1991). Istoshin (1950) actually 
wrote something different: “In April 1949 the 
fields of broken ice from LaPerouse Strait were 
distributed to the north under action of a southwest 
wind and current directed on north” (page 57), “in 
April–May 1949 was an output of ice from LaPer-
ouse Strait to the southwest coast of Sakha-

lin”(page 61), “at Sakhalin coast all bottles which 
have been thrown out to the north of Gorno-
zavodsk (46.5°N) were directed to the north”(page 
63). No evidence of the proposed “West Sakhalin 
Current” and enough evidence of current from 
LaPerouse Strait and northward current along 
southwestern Sakhalin were given.  Papers of 
Shelegova (1960) also give only evidence of the 
penetration of cold waters to coast of the south-
western Sakhalin by northward current from 
LaPerouse Strait.  In a figure from an unknown 
paper of E.K. Shelegova given in Yurasov and 
Yarichin, 1991) there is northward current  from 
LaPerouse Strait in summer as in winter.  Besides 
the usual penetration of cold waters in area of 
southwest Sakhalin, Shelegova described typical 
cases of especially strong transport of cold waters 
(Shelegova, 1960).  In such cases a sharp decrease 
of water and air temperature, together with a 
northward current, were described in an area up to 
Nevelsk. 
 
Thus, only published papers of Yarichin (1980, 
1982), Yarichin and Pokudov (1982) and Yurasov 
and Yarichin (1991) showed the so-called (West) 
Sakhalin Current as a southward flow of cold fresh 
water.  Notice that there are declared features of 
the “West Sakhalin Current”: it not a branch of the 
Tsushima Current.  It is flow of cold waters to the 
south; the stability of its direction is more than 
90% and water transport is 2 Sv (mean water 
transport of the Tsushima Current is the same).  In 
one paper (Yarichin and Pokudov, 1982) waters of 
this current were directed in two directions at 
once: to the north from 47°N and to the south from 
47°N.  Such results were obtained from unusual 
analysis of current measurements.  Short-duration 
data of current measurements made in different 
years at 46°N and 48°N (Fig.10a) were interpo-
lated so that between points of measurements the 
currents of different (opposite) directions have 
appeared (Fig. 10b). 

 
To summarize, we conclude that references to pa-
pers were made incorrectly and the existence of 
the Cold West Sakhalin Current was not accu-
rately shown. 
 
Southwest of Sakhalin there is comparatively 
strong current, but it is the branch of the Tsushima 
Current (as directed to the north as directed into 
Soya Strait).  Sometimes at the southwestern Sak-
halin coast strong cold currents occur, but from 
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LaPerouse Strait as the result of cooperative action 
of strong winds and strong tidal currents. 
 
The distribution of density (one example of June 
1963, Fig. 11) shows that besides the Soya Warm 
Current (along the coast of Hokkaido) one can 
identify in the strait a flow in the opposite direc-
tion.  This current was named by S.O. Makarov 
and Dr. Zuev as the “Cold current of LaPerous 
Strait” and by E. Maidel as the “Krilion Current”.  
It is traced at subsurface levels north of the ther-

mal front.  Because of shallowl depths any 
geostrophic calculations are impossible, but it is 
possible to get some information about currents 
from the density distribution.  For example, the 
famous and widely cited map of surface currents 
of the Japan Sea (Uda, 1934) was derived from the 
density distribution.  From the density distribution, 
the northwestward Krilion Current in the strait was 
seen in different months usually as subsurface 
flow.  We think that the Krilion Current is an es-
sential feature of LaPerouse Strait oceanography.  

 
 

a b c

140° 140° 140°142°E 142°E 142°E
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Fig. 10   Distributions of stations with (a) currents measurements, (b) surface currents by currents meas-
urements and (c) a generalized scheme of surface water circulation (Yarichin, 1980; Yurasov and 
Yarichin, 1982).  Notice that currents of different directions were obtained in the area where measure-
ments were not ever conducted.  The so-called Sakhalin Current is shown in (c) at the same time in two 
different directions: to the north and to the south(Yarichin and Pokudov, 1982). 
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Fig. 11    Examples of currents taken from the density distribution. 
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Conclusions 

1. Over the whole year there are four water 
masses in LaPerouse Strait. The Subsurface 
Cold Water Mass exists in the strait during the 
whole year.  This water rises to the surface 
from the eastern to the part of the strait. 
 

2. A belt of cold water existing near Krilion Cape 
is a result of local winds, bottom topography 
and tidal currents 

 
3. The northwestward Cold Krilion Current exists 

in the strait below 20 m. The existence of the 
so-called West Sakhalin Cold Current is not 
proved.  
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