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Abstract

This paper describes long-term fluctuations in the north limit of the Kuroshio Extension
axis (NLK) during the period 1933 to 1988 (Fig. 2) and those in the south limit of the
Oyashio Water (SLO) during the period 1946 to 1988 (Fig. 5) in areas near the east coast of
Japan (Fig. 1). NLK is based on the GEK stream-axis and/or the isotherm indicative of the
Kuroshio Extension axis at a depth of 200 m (14°C); SLO is based on the Opyashio Front at
a depth of 100 m (Table 3). Relationships between fluctuations in NLK, SLO and the south
limit of the Kuroshio axis south of Honshu (SLK) and ENSO events are discussed. In 1942,
1960 and 1979, anomalous southward shift of SLK beyond 30°N and detachment of a cold-
core ring were succeeded by anomalous northward shift of NLK beyond 39.5°N and detachment
of a huge warm-core ring (Fig. 4). Propagation speeds of the shifts were 0.2 to 0.3 knot
(Table 1). Fluctuations in SLO are much influenced by east-west migration of a warm-core
ring (Fig. 7), and often become discontinuous. About the time when the great meander of the
Kuroshio path south of Honshu disappears, SLO always shows southward shift beyond about

37°N (Fig. 5, Fig. 2).
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. Fig. 1. Geography of hydrographic structure and

boundaries of areas. XKF, the Kuroshio Front
1. e. the axis of the Kuroshio or Kuroshio
Extension; OF, the Oyashio Front; SLK, the
south limit of KF south of Honshu; NLK, the
‘north limit of KF east of Japan; SLO, the
south limit of the Oyashio Water; W, a warm-
- . core ring; FOI, the First Oyashio Intrusion;
c S0I, the Second Oyashio Intrusion; C, a cold
~ water mass detached from FOI; U, a small
area of upwelling close to the coast from
Kashima-nada to Shioya-zaki. The areas where
SLK and NLK are defined are shown by two
sets of two meridional, lines. . The eastern
* boundary of the inshore area where SLO is
.defined is shown by a slanting line. S, Shiono-

* ‘misaki; ‘D, Daio-zaki; O, Omae-zaki.- :
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Fig. 2. Long-term fluctuations in the latitude at the north limit of the Kuroshiq Extension
axis (NLK) near the east coast of Japan (141-146°E) based on the GEK stream-axis or the

isotherm of 14°C at a depth of 200m indicative of the axis.

Values of the latitude at

NLK before 1970 are partly adapted from KAWAI (1972), and those since 1970 are read
from various charts of GEK current and temperature at a .depth of 200m. Solid lines
indicate abrupt southward shifts (= 1.8 degree) of NLK associated with detaching a warm-
core ring. Thick bars are periods of occurrence of the great meander of the Kuroshio path
south of Honshu. E is the year of ENSO event.
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Fig. 3.

(a) Northward protrusion of the Kuroshio Extension path.

(b) Abrupt

southward shift of the north limit of the Kuroshio Extension axis (NLK)
associated with detaching a warm-core ring. - (c¢) Northward recovering shift

of NLK.
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Fig. 4. Anomalous southward shifts of the south
limit of the Kuroshio axis (SLK) beyond 30°N
and succeeding anomalous northward shifts of
the north limit of the Kuroshio Extension
axis (NLK) beyond 39.5°N in 1942, 1960 and
1979.
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S’ R

Anomalous southward shifts of the south limit of - the Kuroshio axis (SLK) beyond,

30°N and succeeding anomalous northward shifts of the north l1m1t of the Kuroshxo

. - Extension axis (NLK) beyond 39.5°N (Flg 4).

Year . Southward Northward Time lag . Distance Velocity
shift of SLK shift of NLK (days) (mile) (knot)
1942 18-27 Mar.  21-28 Aug. T1s5 600 0.2
1960 6- 8 May ©18-21 July 74 550 0.3
1979 9-11 Mar. 5- 8 July 118 S 5000 L 0.2
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Table 2. Latitude (°N) at ‘the ‘south limit of a
small area of upwelling close to the coast from ,
- Kashima-nada to Shioya-zaki -and an adapted
value of the latltude at the south Limit of the
Oyashlo Water (SLO) in Fig. 5 o

Temporal reading for Adapted - reading
an area of upwelling  for SLO in Fig.5

June 1965 - 36.3. - . 38.4
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June 1985 36.4 .- .- 39.8
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Fig. 5. Long-term fluctuations in the latitude at the south limit of the Oyashio
_Water (SLO) near the east coast of Japan based on the monthly isotherms

at a depth of 100m indicative of the Oyashio Front (Table 3).

Values of

the latitude at SLO since 1964 are read from monthly isotherms at a depth of
100 m prepared by the Tohoku Reg. Fish. Res. Lab. Values of the latitude
at SLO before 1964 are read from various charts of isotherms at a depth of
100m. S indicates a type of seasonal shift of SLO, W a type of blockade of
southward shift of SLO caused by inshore movement of the Kuroshio Extension
axis or a warm-core ring (WCR), D a type of southward shift of SLO caused
- by an offshore-moving or decaying WCR, and C a type of southward shxft

. of SLO associated with anomalously cold weather. - .
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“Téble 3. -Monthly values of the isotherms (°C) at a depth 'of 100.m indicative of the Oyashxo L0

' Front (KAWAI, 1972).
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