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Oceanographic Structures and Changes around the Transition
Domain along 180° Longitude, during June 1979-1988*

Gen Anma**, Kiyoshi Masupa**, Genji KoBavasHI***,
Hidekazu YamacucaI**, Toshimi MEGURO***,
Seiji Sasakr** and Kiyotaka OmTANI****

Abstract '

Oceanographical observations of temperature, salinity and dissolved oxygen using
Nansen bottles and C.T.D. were conducted at 30 mile intervals along the meridional section
of 180" longitude between 39°N and 49°N latitude by the T/S Oshoro-maru during June 1979-
1988. From this data, the characteristics and changes of oceanographical structures are
discussed.

1. The average oceanic profile and characteristics of the sea water was almost the same
as those shown in INPFC Report No. 13 and No. 33.

2. The transition domain is divided into the north and south water types by the
salinity front (Transitional front) that is represented by typical 33.6 isohalines at the upper
200 m depth.

3. The average position of the northern boundary of the transition domain is about
46°N latitude with a variation of +40 miles. The changes showed a cycle of 6~8 years.
The average position of the southern boundary is about 41°05'N latitude with a variation of
+90 miles. The changes in its southern boundary showed a cycle of 7~8years. The
average position of the transitional front was about 42°50'N latitude and changes were
annualy similar to its northern boundary. The average breadth of the transition domain was
about 305 miles, with a range of 220 miles (1979) to 398 miles (1988). The breadth showed
a cycle of 3~5 years.

The geostrophic currents in the transition domain mostly flow eastward, but westward
geostrophic currents were observed in one to three places every year. The average eastward
transport was 5.46 Sv, with a range of 3.54 Sv (1980) to 7.52 Sv (1988). The average
westward transport was 0.85 Sv.
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Fig. 1. Vertical sections of temperature (°C) along long. 180° during June 1979-1988.
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Fig. 2. Vertical sections of salinity along long. 180° during June 1979-1988. (@ minimum,
O maximum)
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Fig. 3. Vertical sections of sig-t (kg/m?) along long. 180° during June 1979-1988.
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Fig. 7. Changes of boundary, front positions and breadth of the transition domain during
June, 1979-1988.

(O: Average position of subarctic front, & : Average postion of subarctic boundary,
A : Average position of transitional front)
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Table 1. Breadth of the transition domain, transport volume of the transition
domain (T.D.) and total transport volume from geostrophic base by current
direction during June 1979-1988.

Bredthy of | Bt componentof | Wost compenent of | Gctephic
Year tl;la.nmt}on 3 P
(‘;‘1‘?;)“ T.D. Total T.D. Total
(Sv) (Sv) (Sv) (Sv) (db)

1979 220 (407 km) 5.82 9.77 0.39 0.75

1980 335 (620 km) 3.54 6.44 0.70 149

1981 290 (537 km) 4.65 7.76 021 0.48 1000
1982 240 (445 km) 4.97 8.81 1.03 1.98

1983 290 (537 km) 434 7.59 0.50 1.33

1984 281 (520 km) 6.38 12.29 0.72 0.19

1985 345 (639 km) 5.93 12.95 1.16 1.42

1986 291 (539 km) 5.27 10.77 0.35 0.69 1500
1987 355 (657 km) 6.19 13.07 1.78 4.69

1988 398 (737 km) 7.52 14.45 1.67 2.79

K 6 & bR REOBRITREBOE, KANKER X CERE»H>OBRE (BTHEM) %
F 1R L, BOTRARIEO TSI 306 BTHY, BARPMEOEIITBETHS, FHCRS
L, 197912 220 H E BB M o Ao dd, TS0 FI0id 335 I LB AR R /R LK, '82 Ficid 240
LT T, 83 AEN D '86 T AT ISR Lo, 86 ELIREIEILIE A L ‘88 £z i3 398 & £
K & 75 o foo BITHEROEEE R I » CTIhABERIKD Y, 3~5F0RMHESHER 515,

—HEBROTE (0~300/1000,0~300/1500) %, WK 5 DFEHH 5.46 8v, TR 77 T3 0.85
SvTh s, EHRRDTDOBRKIT 1988 F£ 0 7.52 Sv, /M1 1980 £ 0D 3.54 Sv TH - o, FHIERIE L RE
DOBILRIL TI~84 SE TR RO 0% LIHHE-MESHTERMHAR S 5035, "85 FELIRL L
FILT5, 1,000db % EMRE & LBRECsT 5 BTHERO SRR, RERD T 68%
FERBL ST 47%, 1,500 db % 4EME & L BB T 5BTHEBOKEL Y, FERD T 49%
BB 53T 62% TH - 72,
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(TN) L EEEM (TS) cXoT5EFER L L TERERCTHERTH 5,

HREE FUL 340 DZESBROLET S CRE X IS, KFEHAKE, By, BRI
REFE Loy, DEFER BRAFERY X0 TIBEERE bt TV 5, HEEKSTRBAT
I L EREERR L Y EKETAERTH 5,

3-2. KAt

BOEBRAOILAIR L OBERIOKRICOWT, &2 DY BR~<5, TS RO —FI & LT 1985
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Fig.8. T.S. diagram of each 30 miles of 39°~49°N along long. 180" and current boundary and
water type in 1985.
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Fig. 9. Vertical profile of temperature, salinity, sig-t, dissolved oxygen and sig-t-O, at typical

water type in 1980.

Depth(m)
o
=]
=]

Depth(m)

1000-

Salinity (%o)
_335___ 340

Oxygen (misLD
4

O: (ST)-39°N, @: (TS)-4I'N, a: (IN)-445N, m: (SA)-48'N

— 85 —



d X kK E & @ 41(2), 1990.

Latitude (N)
49° 48° 47° 46" '45° 44° 43° 42°
| I T ] T 1 T ] T i LD

F-Y
-
o>
Q
W
©

or ” ~
c D g’
o :: =] o
i (SA) g (TN) 3 %ZTS g (sT)
SUBARCTIC 5 y § 5 SUBTROPIC
- -_ o
200} 3 2
_ CURRENT 3 TRANSITION i CURRENT
E L
E SYSTEM 2
- L DOMAIN < SYSTEM
- 2
o
S o
o400 ™
o
o)
- &
b4
A
600

Fig. 10. Schematic diagrams indicating extent of water types, current systems and domains in
the subarctic Pacific region.
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