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An evaluation of nutrient sources to Onslow Bay,
North Carolina

by Larry P. Atkinson', Leonard J. Pietrafesa? and Eileen E. Hofmann®

ABSTRACT

Hydrographic and current meter data from Onslow Bay, North Carolina, were examined to
determine the relative importance of various nutrient sources.

Upwelled Gulf Stream water is the major source of nutrients while rivers represent a minor,
if not insignificant, source. In the summer during stratified conditions, the upwelled water
penetrates across the shelf, but in the winter the upwelled water is restricted to the outer shelf.

Nitrate flux across the 40 m isobath was calculated from continuous temperature and cur-
rent records. Flux during the summer of 1976 was 2 uM m—? sec—* which is considerably less
than flux estimations for the Georgia shelf or Scotia shelf.

In the climatic scale a cooler climate causing denser shelf water would decrease the nutrient
flux into the Bay, while a warmer climate causing less dense shelf water would increase the
flux of nutrients into central shelf water.

1. Introduction

Continental shelves have varying geomorphologies which result in fundamentally
different nutrient regimes in the overlying water. Deeper continental shelves or
semi-enclosed seas such as the Eastern China Sea, North Sea or Gulf of Maine
often have a deep nutrient reservoir which may supply the euphotic zone through
vertical mixing processes. Other continental shelves are shallower, have little or no
deep nutrient reservoir and depend on outside sources, usually rivers or oceans, for
nutrients. Nutrient supply to shallower shelves is controlled by continental shelf
width, magnitude of diffusion and advective processes and river runoff (Riley, 1967).
While in some situations diffusive processes may be important (i.e., the Bering Sea
(Iverson et al., 1979; Coachman and Charnell, 1979; Coachman and Walsh, 1981)),
there is increasing evidence that vertical and horizontal advection of nutrient-rich
deeper ocean water onto the shelf may dominate nutrient flux processes (Smith,
1978; Lee et al., 1981). Studies of North Carolina shelf water by Stefansson et al.
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