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ABSTRACT

Bottom and interfacial stresses on the Mediterranean outflow plume are estimated using vertical profiles of
turbulent dissipation and velocity collected in the Gulf of Cadiz. Turbulent dissipation is high throughout the
plume, with a local minimum often present near the plume nose (depth of maximum downstream velocity).
Bottom stresses are estimated by applying a log-layer model to the dissipation measurements. The dissipation
measurements are also divided by plume-scale vertical shear from the horizontal velocity profiles to construct
profiles of stress within the plume, The mean stress estimates in the bottom layer agree well with those calculated
in the log layer from the dissipation mcasurements alone. The bottom-layer means are slightly larger than those
of the interfacial layer. The maximum stresses in each layer are uncertain, since they depend on the ill-defined
shape of the stress profiles within the plume. Dissipation-derived stress estimates in the log layer and those from
dissipation measurements combined with the plume-scale vertical shear of horizontal velocity are roughly one-
third the magnitude of those made in the log layer from velocity measurements and those made in the interfacial
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layer from the residuals of bulk mass and volume budgets (Part I). Possible reasons for this discrepancy are

advanced.

1. Introduction

The Mediterranean outflow plume is a warm, salty,
dense current that originates in the Mediterranean Sea,
flows west through the Strait of Gibraltar, mixes with
ambient water above it, and slowly descends the con-
tinental slope as it flows rapidly to the northwest in the
Gulf of Cadiz, reaching its equilibrium depth of about
1200 m as it enters the Atlantic Ocean. In the Gulf of
Cadiz, the dynamics of this plume are complex, with
bottom stress, interfacial stress, mixing, topography,
and earth’s rotation all contributing to the plume’s
evolution in varying proportions within the first 100
km of'its origin (Price et al. 1993). A companion study
(Johnson et al. 1994, hereafter JSB) discusses the ver-
tical structure of water mass properties and velocity
within the Mediterranean outflow plume. In JSB, bot-
tom stresses are estimated by applying the velocity data
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to a log-layer model, and bulk interfacial and total
stresses are estimated using velocity and density data.

Here, a log-layer model is used to calculate bottom
stresses on the plume from turbulent dissipation pro-
files. These bottom stresses are a third the magnitude
of those estimated from velocity profile data applied
to the log-layer model by JSB. The turbulent dissipation
profiles are also paired with nearly concurrent profiles
of plume-scale vertical shear from profiles of horizontal
velocity to yield profiles of stress throughout the plume
bottom and interfacial layers. The means of these
stresses in the bottom layer are similar in magnitude
to those obtained from dissipation alone in the log
layer. The mean stresses in the interfacial layer are
slightly less than half those in the bottom layer. In both
layers, the local estimates of stress on the plume are
again significantly smaller than those from velocity and
density data (JSB; Baringer 1993). Possible reasons
for these discrepancies are discussed.

2. Data

The Guif of Cadiz Experiment carried out in Sep-
tember 1988 included a CTD survey and extensive use






