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New Evidence of the Equatorial Undercurrent
East of the Galapagos Islands

Merritt R. Stevenson? and Bruce A. Taft3

ABSTRACT

Measurements made between the Galapagos Islands and Ecuador in June and October
1967 revealed the existence of a subsurface high-salinity core aligned beneath the southern
edge of the Equatorial Front. Iz situ salinometer (STD) and direct current measurements
made in June 1969 in the same area (84°W) showed that the core possesses a maximum salinity
of 35.13%/00 and an eastward velocity of 37 cm sec—! relative to 310 m. A comparison of new
information with previous observations west of the Galapagos Islands suggests that the sub-
surface current beneath the Equatorial Front is the eastward extension of the Equatorial
Undercurrent.

Introduction. Since the discovery of the Equatorial Undercurrent in 1952
(Cromwell et al. 1954, Montgomery and Stroup 1962), a number of measure-
ments have been made of the velocity and water characteristics of the Under-
current west of the Galapagos Islands. The most extensive sets of measurements
were those made on the Dorpuin (April-June 1958) and Swansong (Sep-
tember—December 1961) expeditions of the Scripps Institution of Oceano-
graphy (Knauss 1960, 1966). These measurements showed the continuity of
the Undercurrent from 140°W eastward to the Galapagos (about 92°W).
Maximum speed of the Undercurrent decreased as the Galapagos were ap-
proached from the west, but the maximum speed at the equator during both
expeditions was above 70 cm sec™ at 93°W; on SwansonG the eastward
volume transport was 8 x 106 m3 sec™* at 93°W (Knauss 1966).

There have been few direct current measurements east of the Galapagos.
Current profiles were measured at 1°S, 0° and 1°N along 87°W on Swan-
sonG in November 1961; the profiles showed weak eastward flow below 100 m
at all three stations (Knauss 1966). Eastward speeds were greater than 20 cm
sec—* at 1°N and less than 10 cm sec™* at 1°S. The maximum eastward flow
at 87°W was deeper (150 m to 200 m) and occurred at a lower specific volume
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Figure 1. Location of stations used in the vertical sections of Figs. 2, 3, and 4. The position of the
northern and southern boundaries of the Equatorial Front in June-July 1967 is shown by
the shaded zone (Stevenson and Santoro 1967). The similarity in location of the Front
during the two cruise periods is evident from the line of closely spaced stations that inter-
sects the Front during June 1969.

than the maximum current in the Undercurrent west of the Galapagos at
93°W. Knauss proposed that this eastward flow was the eastward extension of
the Undercurrent and that the effect of the Islands on the Undercurrent is to
reduce its speed and deepen the core of the Undercurrent. Knauss also stated
that most of the Undercurrent water appears to go around the north side of
the Galapagos.

In an analysis of temperature, salinity, and oxygen data from an EasTroPAC
cruise of the ALaminos in February—March 1967, Cochrane and Zuta (per-
sonal communication) proposed that the Undercurrent east of the Galapagos
was split into two bands of eastward-moving water located north and south of
the equator. In a more comprehensive analysis of the observations made during
the Araminos cruise, White (1969) concluded that at 84°W the southern
branch of the Undercurrent was present on isanosteric charts at 120, 160, 200,
and 280 cl/ton at latitudes from 2°S to 4°S. The position of the Undercurrent
was inferred from the distribution of acceleration potential on the isanosteric
surfaces. The Undercurrent is marked by high oxygen values on all four
surfaces. For the two deeper surfaces (120 and 160 cl/ton), White showed




































