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Radiocarbon (14C) and stable carbon (lSC) isotopic natural abundances have been measured in

over 307 samples of dissolved organic carbon (DOC), suspended particulate organic carbon (POC),
colloidal organic carbon (COC), and dissolved inorganic carbon (DIC) in seawater collected from Mid-
Atlantic Bight (MAB) shelf and slope waters between Long Island and Cape Hatteras in April-May
1994 (R/V Columbus Iselin cruise) and March 1996 (R/V Endeavor cruise), and August 1996 (R/V
Seward Johnson cruise). This dataset represents the largest spatial and temporal assemblage of natural
radiocarbon measurements of marine organic matter ever conducted in a single research program (i.e.,
DOES Ocean Margins Program). Results to date areas follows:

a. Carbon isotopic evidence suggests that ocean margins are sources of both l’fC-enriched and

l@-deleted DOC and of 14C-depleted POC to this region of the interior ocean.

b. Young, 14C-enriched DOC of shelf and shallow slope waters contains a terrestrial

component (i.e., low 31SC) that persists throughout the entire MAB.

c. Deep (300-1000 m) slope waters contain old, 14C-depleted marine DOC and POC (i.e.,

higher 61SC), possibly the result of lateral advection of eroded, 14C-depleted slope
sediments and pore waters.

d. Carbon isotopic values indicate that the northwest Atlantic margin can introduce reIic

(14C-depleted) DOC and POC to the interior ocean basin. The origin of this relic
material is likely derived from resuspended sediment from shelf and slope regions.

e. Relatively 14C -depleted DIC confms that an older source of DIC exists in some MAB
slope waters, and possibly arises from a component of older upwelled waters
originating in Antarctic Intermediate Water (AAIW) or Antarctic Bottom Water (ABW)
or Labrador Sea Water (LSW) as has been previously observed by other workers.

The fiial geochemistry cruise of this program was conducted aboard the R/V Seward Johnson
in August 1996, during which the same transects and stations were occupied as during the March 1996
geochemistry cruise. Taken in total, these three cruises will evaluate the temporal variability (seasonal
and intra-armual) in DOC and POC pool sizes and isotopic signatures, their radiocarbon ages and
residence times, and, using general mass-balance models, the relative fluxes of these forms of organic
matter along and across the MAB to open ocean waters.. In addition, vertical profiles of colloidal
organic carbon (COC) were also collected at all of the deepest MAB shelf stations to evaluate the role
of colloids in carbon partitioning.

Work has also been conducted in the York River estuary, a major subestuary of the
Chesapeake Bay. Samples have been collected along the York River estuary salinity gradient on a

seasonal basis for A14C and 61SC analyses in order to identify the major sources (terrestrial vs.
marine, young vs. old) and radiocarbon ages of DOC and POC being transported to the Chesapeake
and subsequently to the MAB. Microbial incubations have also revealed the proportion and
radiocarbon ages of this estuarine DOC that is labile and the isotopic signatures of the highly labile and
relatively refractory forms of DOC in this system that are both utilized within the York and available
for export to the MAB..

Products of the Research

This work has resulted in the publication of one Nature paper, with three other manuscripts being
submitted and prepared for publication. Fifteen abstracts

Y~@~@#@B~~&~$~%ngpresented the results of this component of the Ocean Margl=~an
abstracts are listed below.
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