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‘Too cold’ bottom layers at the base of the Scotian Rise

by Georges L. Weatherly* and Edward A. Kelley, Jr.!

ABSTRACT

CTD data indicate that the bottom boundary layer in a region of the western North Atlantic
near 40N 62W is a distinct body of relatively cold (§ < 1.82°C), fresh (S < 34.894%,) water.
This region is a strip ~ 100 km wide aligned approximately along isobaths centered near the
4900 m isobath on the continental margin near its base. This bottom layer has a thickness
~ 60 m and it is capped by a transition region of comparable thickness. Examination of other
data suggests that this distinct bottom layer is part of a continuous ribbon or filament found on
the continental margin near its base extending eastward from the region to about SOW and at
least westward to about 72W. Current meter records indicate that this ‘Cold Filament’ flows
equatorward embedded in the overlying fluid at an average rate of ~ 9 cm/s.

1. Introduction

In examining near-bottom CTD data obtained in September-October 1979 on
the continental rise south of Nova Scotia we found two unexpected results. The
first was the presence of a distinct body of relatively cold water lying on the conti-
nental rise near its base having a width about 100 km and a thickness about 60 m.
Examination of historical data together with other observations reported here sug-
gests that what was observed is part of a thin, long (order 10° km) ribbon or fila-
ment of relatively cold, fresh water flowing over the bottom on the continental rise
near its base. Hereafter, we refer to this feature as the Cold Filament.

The 1979 CTD data were taken as part of the site selection and characterization
phase of the High Energy Benthic Boundary Layer Experiments (HEBBLE) pro-
gram (Hollister et al., 1980). HEBBLE is a project for studying the deep ocean
bottom boundary layer in a region where the currents are thought to be strong
enough to put sediments into suspension. The second unexpected result has to do
with bottom boundary layers in the surveyed region. In a portion of the so-called
HEBBLE area (Fig. 1) the bottom boundary layer was found to be a distinct body
of cold water. That is, in the Cold Filament the bottom boundary layer is the Cold
Filament.

The purpose of this paper is to present some results of the 1979 CTD study in
the HEBBLE area which pertain to the Cold Filament and to present subsequently

1. Department of Oceanography, Florida State University, Tallahassee, Florida 32306, U.S.A.
985




















































































