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" ABSTRACT

Labrador Sea Water is the final product of the cyclonic circulation of Subpolar Mode Water in the open
northern North Atlantic (McCartney and Talley, 1982). The temperature and salinity of the convectively
formed Subpolar Mode Water decrease from 14.7°C, 36.08%. to 3.4°C, 34.88%. on account of the cumulative
effects of excess precipitation and cooling. The coldest Mode Water is Labrador Sea Water, which spreads
at mid-depths and is found throughout the North Atlantic Ocean north of 40°N and along its western
boundary to 18°N.

A vertical minimum in potential vorticity is used as the primary tracer for Labrador Sea Water. Labrador
Sea Water is advected in three main directions out of the Labrador Sea: 1) northeastward into the Irminger
Sea, 2) southeastward across the Atlantic beneath the North Atlantic current, and 3) southward past New-
foundland with the Labrador Current and thence westward into the Slope Water region, crossing under the
Gulf Stream off Cape Hatteras.

The Labrador Sea Water core is nearly coincident with an isopycnal which also intersects the lower part
of the Mediterranean Water, whose high salinity and high potential vorticity balance the low salinity and
low potential vorticity of the Labrador Sea Water. Nearly isopycnal mixing between them produces the
upper part of the North Atlantic Deep Water.

A 27-year data set from the Labrador Sea at Ocean Weather Station Bravo shows decade-long changes
in the temperature, salinity, density and formation rate of Labrador Sea Water, indicating that Labrador Sea
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Water property distributions away from the Labrador Sea are in part due to changes in the source.

1. Introduction

Labrador Sea Water (LSW) is a low-salinity water
mass, formed in the Labrador Sea, and occurring at
mid-depths nearly everywhere in the North Atlantic
north of 40°N and in parts of the western subtropical
North Atlantic. A study of the distribution of LSW
and its properties yields information about both the
mid-depth circulation, which is difficult to determine
from standard dynamical calculations, and about the
role and preferred locales of mixing. Because of its
low salinity and high oxygen content relative to wa-
ters above and below it, it was early recognized as a
distinct water mass. Wiist (1935) made one of the
first studies of LSW. He discussed two core layers
related to LSW, the North Atlantic Intermediate
Water (a salinity minimum at mid-depth north of
40°N) and Middle North Atlantic Deep Water (a
dissolved oxygen maximum at mid-depth). The for-
mer core coincides with LSW in the neighborhood
of the Labrador Sea, while the latter core coincides
with LSW farther south in the western basin. Wiist
concluded that 1) the source of both of his core layers
was the northwestern Atlantic Ocean, 2) there is a
southward current along the western boundary which
contains the most unmodified LSW, and 3) the Med-
iterranean water mixes with the LSW, probably ver-
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tically, at mid-latitudes, raising the salinity and low-
ering the oxygen content of the LSW.

Wright and Worthington (1970) gave the broadest
definition of LSW, including all water between 3.0
and 4.0°C and fresher than 34.94%. in their volu-
metric temperature-salinity atlas. The great bulk of
water of these characteristics was found in the north-
western North Atlantic with most of the rest in the
northeastern North Atlantic. As one of the five basic
components of North Atlantic Deep Water (Wor-
thington, 1976), the relatively fresh LSW is important
in balancing the high salinity of the Mediterranean
Water, a role which has been discussed by Reid
(1978). Its role in mixing with Norwegian-Greenland
Sea overflow waters to form various types of Deep
Water in the northern North Atlantic has been dis-
cussed by Lee and Ellett (1965, 1967), Crease (1965)
and Ellett and Martin (1973). Lazier (1973) discussed
the circulation of the Labrador Sea and the formation
of LSW in detail, although it appears in retrospect
that there was little or no active LSW formation in
the data set which he used. Lazier (1981) found that
there were large changes in the renewal rate of LSW
from 1964 to 1974, based on hydrographic data from
the central Labrador Sea. Clarke and Gascard (1980)
reported a direct observation of LSW formation in
the western Labrador Sea. The circulation of LSW






