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On the Eastward Flow of Water 

in the Western Pacific South of the Equator1 

Fram;ois J arrige 

Centre 0. R. S. T. 0. M. de Noumea 
Nouvelle, Calidonie 

From December I 96 5 to August 1967, the R/V Co RIO LIS of the Centre 
O.R.S.T.0.M. of Noumea made nine cruises along I 70°E, from 20°S to 4°N. 
The eastward component of the geostrophic current relative to I ooo db was 
calculated, and the results from all cruises indicate an eastward flow near 
10°S. Supporting evidence for this surface flow is found in (i) the capture at 
10°S, I 70°E of Euphausia fa/lax (C. Roger, personal communication), which 
originated north of New Guinea (Brinton I 962), and (ii) the capture at about 
the same location of stomatopod larvae (very early stages), which can only 
have had their origin in the northern part of the New Hebrides Archipelago 
(A. Michel, personal communication). Further, the CORIOLIS often drifted 
toward the east where the calculated surface current was also to the east 
(Table I). 

The characteristics of this current are highly variable (Table I). Although 
this current may be at least 500 m deep, its velocity core, with a velocity of 
I 0-30 cm/sec, is always close to the surface. Its width varies fr om 330 km to 
more than 920 km, with an average width of about 650 km. Also, the wider 
the current, the more northerly is the velocity core; this apparent relationship 
may be due to the fact that the latitude of the current's southern limit, which 
is bound to the permanent presence of a minimum of the westward wind com-
ponent between 1 o0 S and 1 2°S, does not vary much; on the other hand, the 
latitude of the northern limit varies with the latitude of the velocity core. 

The computed values of the volume transport of this current range from 
2 x 106 m3/sec to 2o x 106 m3/sec. The upper part of this current (ca. 100m) 
is always associated with a salinity minimum whose value is between 34.00°/oo 
and 34.80°/oo, and the higher the volume transport, the lower is the surface 
salinity. If this current is in fact formed in a region where the surface salinity 
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Table I. 
Volume 

Cruise Date Latitude Depth Max.vol. Latitude Width transp. Smin Drift of 
(m) (cm/sec) (Max. vol.) (km) (J06m3/sec) ( 0 /oo) the ship '--+< s::, 

BORA I Dec. 65 7°00'S-12° !S'S 9°45'S 
'! 

160 12 580 2.2 34.6 '! o.i . 
"' BORA 2 March 66 4°00'S-10° !S'S > 500 31 7° SO'S 695 19.6 34.3 6°00'S-5°00'S 
.. 

I kt-ENE 
BORA 3 June 66 5° 50'S-12°05'S > 500 24 6° SO'S 685 9.6 34.5 

.... ..... 
s::, 

BORA 4 Sept.-Oct. 66 7°30'S-10°2s's > 500 29 8°00'S 330 8.8 34.7 9°00'S '! 
I:'>.., 

0.2 kt-E 
<:, 

CYCLONE 2 March 67 8°20'S-12° IO'S > 500 31 9°40'S 410 18.6 34.8 10° 30'S-9° OO'S 
0.8-1.0 kt ;:;· 

..... 
::,.. 

CYCLONE 3 April 67 5° OO'S-12° 45'S > 500 22 6°00'S 930 14.7 34.2 9°00'S "' 
>-o 1.5-2.0 kt-SE s::, 

CYCLONE 4 June 67 8°45'S-13°05'S > 500 20 12°00'S 480 12.4 34.0 
.., 
.., 

CYCLONE 5 July 67 9° 20'S-l 3° OO'S 280 21 12°00'S 410 6.6 34.8 I I O 30'S-l l 0 00'S 
< 1.0 kt-E 

CYCLONE 6 Aug. 67 8°25'S-13° IO'S 220 15 9°00'S 540 3.4 34.8 
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is low, then the stronger the eastward fl ow, the lower the salinity of the core 
will be, because the effect of lateral mixing with adjacent waters of higher 
salinit y will be reduced. 

In the westernmost part of the equatori al Pacific, it is only in the Celebes 
Sea and its eastern surroundings that water with a surface salinity of less than 
34.00°/00 is found over a relati vely large area; thus, the ori gin of this eastward 
current could be in the same region as the ori gin of the N orth Equatorial 
Countercurrent, and possibl y of the Equatori al Undercurrent also. These 
three eastward fl ows, with the same hydrological ori gin, could also be caused 
by the same mechanism-the potential energy of the waters that accumulate 
north of N ew Guinea as a result of the trade winds. 

This current is shown in various atlases (A ir Min istry 1939), but for the 
northern winter only. Reid (1959), in some results of the EQUAPAC Expediti on, 
reported that it occurred at 9°S, between 1 70°E and 135°W, and had a speed 
of the order of Io cm/sec. He suggested ( 1961) that this current was part of a 
large intertropical anticyclone that induced an eastward fl ow that is approx-
imately symmetrical to the N orth Equatorial Countercurrent. Burkov (1966) 
has supported this vi ew. At present it is uncertain how far this surface current 
extends toward the east. 

Further, Reid (1959) observed an eastward fl ow on the 125 cl/ton isano-
steric surface at a depth of about 300-400 m, extending from 165°E to 95°W ; 
and W ooster ( 1961) has shown that the main circulation is on the 1 60 cl/ton 
surface. Both authors insist that the deep eastward circulation, which they 
call the South Equatorial Countercurrent, is bound to a salinit y maximum, 
which, according to Reid, has its origin in the Coral Sea. 

Thus, at I o0 S the ori gin of this current could be different from the ori gin 
of the surface current, in spite of the fact that there seems to be a continui ty 
through the eastward fl ows of (i) the N orth Equatori al Countercurrent, (ii ) 
the Equatori al Undercurrent, (iii) the permanent surface fl ow at 10°S, and 
(iv) the South Equatori al Countercurrent of Reid, at least in the western 
Pacifi c. 
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