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ABSTRACT

A ten-year time series (1984–1993) of repeat hydrographic sections from 
offshore Abaco Island, the Bahamas (26.5°N), is used to define the mean and 
time dependent characteristics of the deep western boundary current (DWBC). 
The DWBC flow is divided into four vertical layers based on chlorofluorocarbon 
(CFC) concentration and formation regions (upper layer: CFC core, θ  3.9°–
5.0°C; second layer: classical Labrador Sea Water, θ  3.2°–3.9°C; third layer: 
CFC minimum, θ  2.4°–3.2°C; deepest layer: CFC core, θ  1.85°–2.4°C). 
Time series analysis of mean layer properties and their anomalies showed that 
the temperature and salinity of each layer did not increase or decrease 
monotonically with time. Variations in temperature and salinity were 
characterized by 2–3-yr period oscillations. Variability between years is 
illustrated by subtracting repeat sections of temperature and salinity along levels 
of both constant pressure and constant potential density. To determine an 
original water mass modification that could be responsible for the observed 
variability in the section differences, an analytical method, which uses both 
types of differencing schemes, was applied to the DWBC data. Variability in the 
upper layer between 1987 and 1993 was shown to originate primarily from an increased salinity of the source waters 
for this layer. Variability in the second layer was shown to arise from a combination of cooling and salinification. 
Variability in the two deepest layers seemed to be almost entirely due to vertical movement of the isopycnals. 
Increases in potential temperature and salinity observed in a sublayer of the second layer defined by σ1.5  34.68–

34.74 (classical Labrador Sea Water) from 1991 to 1993 was shown to be mainly the result of cooling. It is 
suggested that this cooling may have originally occurred in the central Labrador Sea during the period of active deep 
water renewal in the early 1970s.
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