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Deep Caribbean inflow through the Anegada — Jungfern
Passage

by Marvel C. Stalcup!, William G. Metcalf?,
and Richard G. Johnson?

ABSTRACT

The Jungfern Passage Sill at a depth of 1815 meters is the controlling sill for the deepest water
exchange between the Atlantic Ocean and the Venezuelan Basin of the Caribbean Sea. Data from
moored current meters and temperature recorders, STD’s and hydrographic stations obtained
during March and April 1972 are interpreted as indicating an average net flow of 56 x 10 m® sec!
of deep Atlantic water into the Caribbean Sea. Current speeds as high as 32 cm sec™ were recorded
on the sill near the axis of the inflow, and the average velocity during 38 days was 20 cm sec™. The
temperature and current records show prominent semi-diurnal tidal components. A diurnal com-
ponent and what may be some shorter seiche periods are also present. A current reversal occurred
near the middle of the observational period during which Caribbean water flowed towards the
Atlantic at speeds up to 10 cm sec™! for 3 days. The inflow-outflow cycle is described in terms of an
expanding and contracting tongue of cold water lying close to sill depth. The low silicate content
of the Atlantic water is an especially useful indicator in tracing the extent of this tongue.

As part of a study of the circulation through the passages of the Lesser Antilles
(Stalcup and Metcalf, 1972 & 1973) an investigation was made during March and
April 1972 of the deep flow of Atlantic water through the Anegada — Jungfern
Passage into the Venezuelan Basin of the Caribbean Sea (Figure 1). This study
employed moored current meters and temperature recorders to monitor the near
bottom flow over the Jungfern Sill and a salinity —temperature —depth (STD) sensor
to measure the thickness and delineate the areal extent of the inflowing water.
Water samples were collected in a modified “rosette sampler” and analysed both
to calibrate the STD and to determine the dissolved oxygen and silicate content.

1. Bathymetry
Earlier bathymetric surveys (Frassetto and Northrup, 1957; Sturges, 1970; and
Ross and Mann, 1971) in this area show that the Anegada — Jungfern Passage
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