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Aquia Formation (Upper Paleocene - Thanetian)
Fine- to medium-grained glauconitic, quartz sand, clayey in places, dark to light green and  yellow 
where fresh; weathers to yellow-brown and dusky dark-orange. Thickness ranges from 70 to about 
100 feet in the Centreville Quadrangle.

Hornerstown Formation (Lower Paleocene - Danian)
Fine- to medium-grained, glauconitic, quartz sand,similar to the sands of the Aquia Formation.
The upper 5 to 10 feet of the Hornerstown Formation, just below the contact with the Aquia, is
generally a green, glauconitic, silty clay.  Thickness of the unit is about 50 to about 90 feet in the 
Centreville Quadrangle.

Severn Formation (Upper Cretaceous - Maastrichtian) 
Olive-black to olive-brown  glauconitic sand. The thickness is about 30 feet in the Centreville Quadrangle. 

Mount Laurel Sand  (Upper Cretaceous - Maastrichtian)
Medium light gray to light olive gray, fine- to medium-grained, glauconitic, quartz sand, that is shelly 
and calcareous in places. Thickness ranges from 45 to an estimated 75 feet in the Centreville Quadrangle.
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Calvert Formation (Miocene) 
Sand and clay, with shell. Sands are olive-gray to bluish-gray, very fine-to fine-grained and silty, quartz
sand. Locally may contain coarse-grained sands and pebbles.  Opaque minerals generally make up 
less than 5 percent of the unit. Sands weather to pale yellowish-tan, tan and grayish white. Clays are 
light olive greenish gray to medium olive greenish gray to pale gray and locally grayish pink. Generally 
sparsely fossiliferous. Beds of shell hash present,  especially in upper part of section in the subsurface. 
Thickness ranges from 20 to 125 feet.

 

Pensauken Formation (Pliocene to Pleistocene?)

Unexposed units in Cross-section only

Parsonsburg Sand (Pleistocene) - not shown
Pale yellow-brown to grayish white, very fine- to fine-grained, silty sand.  Considered an eolian loess 
deposit.  Some medium-grained to pebbly sands occur in places. The Parsonsburg Sand is believed to
be aeolian in origin.  The Parsonsburg Sand occurs over much of the quadrangle as a thin unit that 
mantles the region. Where thicker, the Parsonsburg Sand may occur as relict dunes, although farming
and development have obliterated most of these original landforms in the quadrangle.  Some relict dune
features are developed in the southeast part of the Centreville Quadrangle. The unit is not shown 
because of its thinness, but it covers most of the quadrangle.  Thickness of the Parsonsburg Sand ranges
from a few feet to about 10 feet in the Centreville Quadrangle. 

Light yellow to orange-tan, in places oxidized to deep reddish-brown.  Unit is feldspathic, fine- to coarse-
grained, cross-bedded sand, with thin- to thick-beds of gravel. The base of formation is characterized
by gravelly channel-lag deposits. The upper part of formation, where present, is generally a fine- to 
medium-grained sand, but may include gravelly beds and stringers.  Clasts include vein quartz, crystalline
rocks, sandstones and siltstone. Cobbles up to 15 cm in diameter are present, especially in lag deposits.
In other regions of Maryland’s Eastern Shore, the thickness of the Pensauken exceeds 100 feet where
occurring in paleochannels.   The Pensauken Formation is a fluvial unit presumably representing an 
ancestral Delaware River system that has since migrated to its present position to the northeast. 
Measured thickness ranges from 0 to 50 feet in the Centreville Quadrangle.

DESCRIPTION  OF  MAP  UNITS AND SYMBOLS

Tidal Marsh deposits (Holocene) 
Interbedded fine-grained sand, silt, and silty clay rich in organic-rich matter, often interbedded with peat. 
Grades upstream into alluvium. Thickness generally ranges from a few feet to less than 30 feet. 

Piney Point Formation (Eocene) 
Fine- to coarse-grained, glauconite-rich quartz sand, with local gray to olive gray, shell bearing.  
Occurs only in the subsurface. In the Centreville Quadrangle, the unit is at its updip limit; it is present 
in the central and southeastern parts of the quadrangle, and may occur in core hole CV-2010-1 shown 
on cross-section A-A’. Thickness ranges from 0 to 25 feet.

Marlboro Clay? - Nanjemoy Formations undivided
Nanjemoy interval is fine- to medium- grained, glauconitic, quartz sand, with silty clay, that is dark
greenish gray to olive gray and shell bearing. Marlboro Clay or its equivalent is presumed present
based on gamma log signature, stratigraphic position, and drillers logs indicating “brown sandy clay”. 
The Nanjemoy Formation unconformably overlies the Marlboro Clay.  Thickness of combined units
in the Centreville Quadrangle ranges from 30 to about 150 feet.

 

Undrained Depression Deposits or “Delmarva Bays” (Holocene) - 
In the Centreville Quadrangle these depressions originally extended across most of the area. 
Farming practices and other development, however, have drained most of the basins by lowering the
water table and flattened them by ploughing leaving only dark organic rich elliptical marks on the 
land surface. The relict depressions are still recognizable in places on digital orthophoto quarter 
quadrangles (1:12,000) and in the fields.  Most originally ranged from 200 to 500 feet in diameter
and were filled with organic-rich, woody silt, and fine- to medium-grained quartz sands,  often with a
sandy rim at their margins; the sands are aeolian. The basins are attributed to freeze-thaw action in 
the permafrost zone south of the Wisconsin-age continental ice sheet. Ramsey (2005) indicates the 
age of similar deposits in Delaware  range from 11,000 years ago to the present based on radiocarbon 
dates by Webb (1990).
 

 

Kent Island Formation (Late Pleistocene) 
Light orange-tan to light gray fine- to medium-grained quartz sand, gravelly in places, especially at 
the formations base, and containing beds of soft gray clay and fresh shell material, minor amounts of
glauconite. In the Centreville Quadrangle, the Kent Island Formation includes both fluvial terrace deposits
and estuarine deposits especially along the lower reaches of the Chester River.  Thesediments are 
in this formation are recycled from the older units in the area,  such as the Pensauken and Calvert 
formations. Thickness ranges from 0 to about 25 feet in the Centreville Quadrangle.

MAP  SYMBOLS

Well or test hole used on cross sections and identification number; 
indicates continuous core hole

Additional well or test hole and identification number.

A
A’ Line of section  

Be  15

2

Cd Ce

Dd De
5 minute MGS well-grid designations
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