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Introduction

Chesapeake Bay Earth Science Atlas No. 3 represents the first in a series

DEPARTMENT OF NATURAL RESOURCES
MARYLAND GEOLOGICAL SURVEY
Seiabnts of Chosbpeske By, These atinses are & product of a Bajor Tepearch 55

KENNETH N. WEAVER, Director
effort by the States of Maryland and Virginia in cooperation with the Chesapeake

X R e 4 I : " oh Bay Program of the Environmental Protection Agency to map the distribution of
3 ~ g g sediments, to identify the sites of deposition and erosion of such sediments,
D Q ' q & )0 and to map the distribution of carbon and sulfir in the sediments. 45

The Maryland Geological Survey and the Virginia Institute of Marine Sciences -
conducted campanion programs in each of their respective states to provide
detailed information about the sediments of the Bay. This reseaxch effort is
the first attempt to provide such information on a Bay-wide basis. Past studies 30"
of the Bay sediments have been either very localized and site specific (Kofoed
and Gowssline, 1966, Biggs, 1967; Palmer, 1972; Shideler, 1975) or recomnaissance
in nature (Ryan, 1953). -
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The Chesapeake Bay is located in the Embayed Section of the Atlantic Coastal B

Plain Province. The Bay is an estuary formed by post Wisconsin sea level rise

which drowned the lower valley of the Susquehanna River. Prior to submergence,

the Susquehanna River had developed an extensive drainage network in unconsolidated

to weakly consolidated sediments of Cretaceous, Tertiary, and Quaternary age. The

w:ry uniIt’:s becmérprog;gs;izely younger southward along the Bay akis fram
etacecus Potomac Bay to the ternary sediments ald

the Lower Eastern Shore. o B o B
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As shown in this Atlas, the western shore land area which borders the Bay
differs markedly fram that of the eastern shore. Along the western side (Arme 380
Arundel County) is a low-lying, irregular shoreline with mmerous tidal creeks, .
inlets and fringing marshes. Three major river systems dissect the interior into
a rolling topography. The drowned mouths of these rivers segment the shoreline into
sections with irregular, low banks. The terrain is underlain by Quaternary sediments
of the Talbot Formation (Glaser, 1976). The Talbot Formation is a graded sequence
with an upper silt-clay unit. The Talbot Formation silt-clay wnit is most evident
between Herring Bay and West River. Glaser, (1976) has described the Talbot Formation

as a lgluvial sequence deposited during interglacial conditions, probably Sangamonian
or older.
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Tertiary sediments, the Calvert Formation and Aquia Formation, are exposed
along short reaches of shoreline at Herring Bay, Thomas, and Hackett Points. High
bluffs surrounding Herring Bay, in places exceeding 80 feet in height, are composed
of the Fairhaven member of the Calvert Formation. At Herring Bay, the Fairhaven
Menber is a sequence of olive-grey to olive-green fine muddy sand and silt divided
by a distinct stratum of diatamaceous silt-clay (Glaser, 1971). The Aquia Formation
crops out at Thams Point and Hackett Point. The unit is a highly glauconitic, well-
sorted, mediumn to fine sand weathering to a reddish-brown sand permeated with
limonite. At Hackett Point, limonitic-cemented sands (weathered Aquia) occur
at the base of the shoreline bank and are exposed in the immer nearshore.

The low lying land of the eastern shore is underlain by Quaternary sediments
of the Kent Island Formation (Owens and Dermy, 1979). The Kent Island Formation,
as described in the type section, is a cross-stratified sand overlying a massive
to thinly laminated silt-clay. The sediments are an estuarine-fluvial sequence —
deposited during an interglacial period, probably the Sangamon. The silt-clay
unit becomes more dominant in outcrop to the south. Shoreline exposures along
and to the south of Rich Neck and the Poplar Island group consist entirely of
the silt-clay unit; vhereas, along Kent Island beds of sand and silt-clay became
more conspicuous.

.. The relatively straight westward facing shareline of Kent Island contrasts
strikingly with the irregular, highly convoluted shoreline of Eastern Bay. In
Eastern Bay the shoreline configuration is very similar to portions of the western
shore with mmerous tidal creeks and inlets, fringing marshes and small pocket
beaches. Most of the shoreline exposures in Eastern Bay are composed of the
Kent Island Formation capped by Holocene sediments.

Sampling locations

The design plan for collection of bottom sediments is based on a uniform grid
for systematic Bay-wide sawpling. The grid concept of sampling offers a more
efficient strategy for spatial correlation than most other sampling systems -0
(McCammon, 1975). The grid is based on the Universal Tranverse Mercator
Projection with one kilometer grid lines extended from a known point at 76°00W,
38000N. Where the grid projection lines intersect the mean high water line L
along the Bay shoreline, the grid system was expanded to one kilameter (shore
parallel) by 300 meters (shore normal) to a water depth of 3 meters.

Location, in the field, was determined by the use of Teledyne-Hastings
Raydist navigational system. Accuracy of the system is 0.5 meters. The sampling
locations were pre-plotted, based on the grid design, and comverted to the Raydist 30"
coordinate system. This coordinate system provided the basis for actual field |
locations. Nearshore, where the grid system was expanded to one kilometer by
300 meters, location was determined by shore based triangulation methods. -

Our initial sampling grid conformed to the pattemm developed by the radio-
navigation lanes of the Raydist Navigational system. In the upper section of
this map, this is readily apparent in the skewed and curved sampling pattern. L,
Improvements in our navigational system made possible greater conformity to the
UM grid. This can be seen in the lower section of the map where the sample =49’
locations are more orthogonal.

McDaniel

A total of 969 sediment samples were collected and analyzed for textural F-50"
parameters, as well as water, carbon, and sulfur content. The data are plotted
on a series of overlays using the base map of the sample locations as reference.
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