




































Table 4. Hydrostratigraphic units in Southern Maryland in vertical position from shallowest 
(surficial aquifer) to deepest (Cretaceous units) 

[The Cretaceous Potomac Group overlies crystalline basement throughout the study area. Stratigraphy modified from Hansen (I 996).] 

HYDROSTRATIGRAPHIC UNIT LITHOSTRATIGRAPHIC UNIT (S) GEOLOGIC AGE 

Lowland Deposits Pleistocene to Holocene 
Surficial Aquifer 

Upland Gravels Late Miocene to Pliocene 

Sands in the upper Chesapeake Group A 

························································· 

Marine silts of the Chesapeake Group-St. Marys, Middle Miocene 
Upper Confining Bed Choptan.k, and Calvert Formations 

Sands in lower Calvert Formation 

Piney Point-Nanjemoy Aquifer Glauconitic sands of the Piney Point and 
upper Nanjemoy Formations Eocene 

Silts and clays in lower Nanjemoy Formation 
Middle Confining Bed 

Marlboro Clay Latest Paleocene 

Aquia Aquifer Glauconitic sands of the Aquia Formation 
Late Paleocene 

Silty fine sands in lower Aquia Formation 
Lower Confining Bed 

Brightseat Formation and underlying fine-grained 
Cretaceous units Early Paleocene 

. Not specifically addressed by Hansen (1996). Includes the 
Cretaceous Units marine Magothy, Matawan, and Monmouth Formations Early to Late Cretaceous 

and the fluvial Potomac Group. 

A For example, the North Keys sand reported by Hack ( 1955); also, the upper beds of the St. Marys and Chop tank Formations 
are commonly sandy and shelly. 

Potential for Denitrification in Ground Water 

Sediments with abundant reduced compounds-such as 
organic carbon, pyrite, or glauconite-act as an effective 
substrate for bacterially mediated chemical reduction and 
denitrification of nitrate dissolved in ground water. 
Sediments composed primarily of minerals that are resistant 
to dissolution and chemical reactivity-such as quartz grains 
in beach sands, and extensively weathered sediments-have 
little redox potential. In the case of weathering, reduced 
compounds and unstable minerals are chemically altered to 
hydrated and oxidized forms that are generally unreactive, 
such as the clay mineral kaolinite. 

Evidence of Denitrification from Previous Studies 
The process of denitrification of ground-water nitrate by 

interaction with fine-grained glauconitic marine sediments 
has been demonstrated at two Coastal Plain sites in 
Maryland. Bohlke and Denver (1995) compared the 

chemistry of ground water discharging to two first-order 
streams in Kent County, Maryland. They inferred from 
analyses of dissolved gases and nitrogen isotopes that the 
observed decrease in nitrate concentrations of ground water 
discharging to Morgan Creek was caused by denitrification 
where flow paths intersected the shallow subcrop of a clay
rich glauconitic fine sand at the base of the Aquia Formation. 
Subsequent observations of cores recovered from this area 
show an abrupt redox transition within the uppermost 1-2ft 
of the clay-rich bed; it is likely that denitrification occurs in 
this narrow interval. 

O'Connell and others (1997) had similar results from the 
drainage basin of a first-order tributary of the Rhode River in 
Anne Arundel County, Maryland; their site is close to the 
drainage divide with the Patuxent River watershed. 
Analyses of closely spaced vertical samples of ground water 
showed that oxygen reduction and denitrification occurred in 
a mottled transition zone at the top of a fine-grained 
glauconitic bed in the Nanjemoy Formation. Nitrate 
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