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Temperature transport and motional induction
in the Florida Current

by Thomas B. Sanford:

ABSTRACT

Differences of electrical potential across the Florida Current between Jupiter, Florida, and
Settlement Point, GBI, are interpreted in terms of mean and seasonal temperature transports.
The potential differences arise from the lateral transport of electrical conductivity through the
vertical component of the earth’s magnetic field. Using the temperature and conductivity rela-
tion in the Current, the conductivity transport can be converted to temperature transport. In
contrast to previous measurements between Key West and Cuba, the present observations lack
large (factor of two), short-period voltage fluctuations. The mean voltage of 1.2 V is about
that expected from the known mean volume transport and bottom conductance. The corre-
sponding mean temperature transport is about that reported from direct measurements. The
annual or seasonal variation of 95 mV is about the same relative to the mean as found in
tide gauge and ship drift measurements. The annual transport inferred from the cable voltage
is about one-half that observed in direct transport determinations. The shorter period distur-
bances contain little energy excess in the 4-14 day period seen in previous observations. The
continued use of this submarine cable is proposed in order to collect long-term transport and
ocean climate observations.

1. Introduction

The Florida Current is the strongest, most localized and stable current in the
North Atlantic Ocean. It plays a crucial role in the circulation (Worthington,
1976) and oceanic heat transport (Bryden and Hall, 1980) of the North Atlantic
Ocean. Fofonoff (1981) reviews the considerable volume of Florida Current observa-
tions and notes that it “emerges as the part of the Gulf Stream System that is best
documented, analyzed and understood.” It is recognized, but regrettable, that
even under the best of circumstances our understanding is based on meager data,
sparsely sampled over brief periods of observation. Longer, more densely-sampled
observational series are needed in the Florida Straits and elsewhere; for example,
such are needed to measure the mean and fluctuations of heat and mass transport.
One underutilized data resource is the motional electric field within the Florida
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