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DESCRIPTION OF MAP UNITS

Weight percent of total organic carbon in surficial sediments
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EXPLANATION OF MAP SYMBOLS

The following references supplied raw data and control points
and are listed in order of sample abundance. Each reference is pre-
ceded by a map symbol corresponding to-the associated sample
localities. The number given in parentheses after each reference is
the number of sample localities plotted from that study
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o Bothner, M.H., 1977, Trace metals in surface sediments of
the Middle Atlantic Continental Shelf, in Folger, D.W., ed.,
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by the U.S. Geological Survey: Virginia Institute of Marine
Science contract no. 08550-CT5-42, v. 3, chapter 9, 18 p.
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INTRODUCTION

This map shows the distribution of total organic carbon in the
surficial sediments of the Atlantic continental margin from south-
ern New England to North Carolina. The map was produced as part
of the U.S. Geological Survey’s (USGS) Continental Margin Map (CON-
MAP) series. The weight—percent contours shown on this map were
derived primarily from published reports that supplied the sample
points (see explanation of map symbols for a list of the studies), and
to a lesser extent from more general studies, which did not supply
sample localities (Hulsemann, 1967, Emery and Uchupi, 1972;
Lisitzin, 1972; and Premuzic and others, 1982). Studies of inshore
areas, such as the Hudson River and Chesapeake Bay (Boon and
MacIntyre, 1968; Byrne and others, 1982; DeFalco, 1967; Folger,
1972; Panuzio, 1965; and Young, 1968) were examined to improve
the detail of the maps in those areas. Blank parts of the map indi-
cate areas where data were insufficient to infer carbon content.
These areas are generally limited to the upper, more landward parts
of the estuaries or embayments and to sounds landward of barrier
islands. Any literature citations that are not in the references cited
are listed in the explanation of map symbols.

METHODS

Procedures used to measure total organic—carbon content
included both gasometric methods similar to the technique
described by Kolpack and Bell (1968) and titrametric methods simi-
lar to the one described by Allison (1935). However, only analyses
carried out on calcium carbonate—free sediment samples and
expressed as percent dry weight of the sample were plotted on the
map. Although most of the samples were collected using some type
of grab sampler (Campbell, Van Veen, or Smith—McIntyre), a few of
the samples were obtained by coring. When core samples were used
or when changes in sediment type with depth were present in the
grab sample, only the analyses from the uppermost interval were
included. The data were contoured at the 0.20, 0.40, and 0.80 per-
cent intervals of organic carbon.

Because some of the studies used different analytical techniques,
there may be a systematic difference between data sets. For exam-
ple, Hulsemann and Kadar, as tabulated by Hathaway (1971), used
the hydrochloric acid leach method to dissolve calcium carbonate.
This leaching method may have removed some of the organic
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carbon, resulting in values that are slightly low. The seasonal varia—
tion in the total organic—carbon content in the surficial sediments
is another source of variability in the data because the sampling
programs for the various source studies were conducted at different
times during the year. Maciolek and others (1986) reported an aver—
age seasonal variation of + 0.095 weight—percent total organic
carbon in the sediments on the continental slope. Although most of
the studies provided the results of replicate analyses made to
determine the reproducibility of the sampling and analytical
methods, a few studies did not supply this data.

ORGANIC—-CARBON DISTRIBUTION

These data reflect the amount of natural organic matter in
surficial sediments, which is derived principally from phytoplankton
in the marine environment and to a lesser degree from continental
sources. As noted by Hulsemann (1967), the total organic—carbon
concentration varies inversely with grain size; it is highest in
dark—gray, fine—grained sediment. The relationship between
amount of organic carbon and sediment texture is dependent on the
fine—grained nature of the organic carbon itself, the adsorption of
organics onto the charged surfaces of clay minerals, and the grain
surface area available for adsorption (Froelich and others, 1971).

On the map, highest values of organic carbon (greater than 0.80
percent) are seaward of the continental shelf edge where fine—
grained sediment is present, and in one area on the shelf south of
Cape Cod (the "Mud Patch") where fine—grained sediment winnowed
from Georges Bank is actually accumulating (Bothner and others,
1981). Other areas of high concentration are located in sounds,
bays, and inlets along or near the coast where fine—grained
organic—rich sediment has been deposited either from the outfall of
nearby urban centers or from debris in nearby marshlands. Cer-
tainly the anthropogenic effects of urban areas like New York City
are evident in the high concentrations of organic material in sewage
and dredge spoils in the Hudson Shelf Valley, southeast of the
entrance to New York Harbor. High concentrations are also found
associated with the heads of major submarine canyons (Hudson,
Baltimore, Norfolk, and Wilmington) that indent the shelf edge. The
canyons are likely traps for fine—grained sediment swept from the
shelf and inshore areas.

The lowest concentrations of organic carbon (less than 0.20 per-
cent) are associated with the sandy continental shelf and most of
the coastline. The slow or negative modern sedimentation rate over
much of the shelf (Knebel, 1980; Schlee, 1973) permits the removal
of organics by bottom scavengers and the winnowing of fine—grained
sediment and organic debris by storm- and tidally induced wave
and current action (Gorsline, 1963).

Concentrations of organic carbon in the surficial sediments
gradually decrease seaward across the continental rise. This
decrease is caused by oxidation during transit to the deeper waters
and by macro— and microbiologic reworking in the slowly accumu-
lating pelagic sediments (Gorsline, 1963; Lisitzin, 1972).
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CONTINENTAL MARGIN MAPS

A part of the U.S. Geological Survey marine mapping program is
the preparation of the Continental Margin Map (CONMAP) series at a
scale of 1:1,000,000. These maps are organized in overlapping panels
that provide complete coverage of the nation’s Exclusive Economic
Zone. This map of the area off the mid—Atlantic states is one of six
providing coverage of the Atlantic and Gulf of Mexico continental
margin.

The base information on this map (coastline, bathymetry, topog-
raphy, and state boundaries) was extracted from the U.S. Geological
Survey—National Oceanic and Atmospheric Administration (NOAA)
Joint Office for Mapping and Research (JOMAR) digital data library.
Topographic contours in the JOMAR library were generated by com-
puter using a modified version of the 3 arc—second elevation data
provided by the Defense Mapping Agency (DMA). Bathymetric con-
tours were synthesized using depth data from various sources.
Coastline data are a modified version of the NOAA digital coastline
file. State boundaries are from the USGS National Atlas files.

Any use of trade, product, or firm names in this publi—
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