
Studies of the Chesapeake Bay Impact Structure— 
The USGS-NASA Langley Corehole, Hampton, Virginia, 
and Related Coreholes and Geophysical Surveys

Edited by J. Wright Horton, Jr., David S. Powars, and Gregory S. Gohn

U.S. Department of the Interior 
U.S. Geological Survey

Prepared in cooperation with the 
Hampton Roads Planning District Commission, 
Virginia Department of Environmental Quality, and 
National Aeronautics and Space Administration Langley Research Center

This volume is published as chapters A through K. 
The chapters are also available separately on the World Wide Web.

Professional Paper 1688



U.S. Department of the Interior
Gale A. Norton, Secretary

U.S. Geological Survey
P. Patrick Leahy, Acting Director
U.S. Geological Survey, Reston, Virginia: 2005
For product and ordering information: 
World Wide Web:  http://www.usgs.gov/pubprod 
Telephone:  1–888–ASK–USGS

For more information on the USGS—the Federal source for science about the Earth, 
its natural and living resources, natural hazards, and the environment: 
World Wide Web:  http://www.usgs.gov 
Telephone:  1–888–ASK–USGS

Any use of trade, product, or firm names in this publication is for descriptive purposes only and does not imply 
endorsement by the U.S. Government.
Suggested citation:
Edwards, L.E., Barron, J.A., Bukry, David, Bybell, L.M., Cronin, T.M., Poag, C.W., Weems, R.E., and Wingard, G.L., 2005, 
Paleontology of the upper Eocene to Quaternary postimpact section in the USGS-NASA Langley core, Hampton, Virginia, 
chap. H of Horton, J.W., Jr., Powars, D.S., and Gohn, G.S., eds., Studies of the Chesapeake Bay impact structure—The 
USGS-NASA Langley corehole, Hampton, Virginia, and related coreholes and geophysical surveys: U.S. Geological Sur-
vey Professional Paper 1688, p. H1–H47, 9 fossil plates, 2 oversize figures. (Also available online at http://
pubs.usgs.gov/pp/2005/1688/ak/ )
Studies of the Chesapeake Bay impact structure: the USGS-NASA Langley corehole, Hampton, Virginia, and related 
coreholes and geophysical surveys / edited by J. Wright Horton, Jr., David S. Powars, and Gregory S. Gohn; prepared 
in cooperation with the Hampton Roads Planning District Commission, Virginia Department of Environmental Qual-
ity, and National Aeronautics and Space Administration Langley Research Center.

          p.     cm. – (U.S. Geological Survey professional paper ; 1688)
Includes bibliographical references.
ISBN 0-607-98598-4
1.  Meteorite craters–Chesapeake Bay (Md. and Va.). 2.  Geology, Structural–Virginia. 3.  Geology, Stratigraphic–Ter-

tiary. 4.  Geology, Stratigraphic–Quaternary. I. Horton, J. Wright, Jr. II. Powars, David S. III. Gohn, Gregory S. IV. 
Hampton Roads Planning District Commission (Va.). V. Virginia. Dept. of Environmental Quality. VI. Langley Research 
Center. VII. Series. 

QE613.5.C48S78 2005
551.3'97'0916347–dc22

2005050400

Library of Congress Cataloging-in-Publication Data



 iii
Volume Contents
[Letters designate the chapters]

A. Studies of the Chesapeake Bay Impact Structure—Introduction and Discussion 
By J. Wright Horton, Jr., David S. Powars, and Gregory S. Gohn 

B. Petrography, Structure, Age, and Thermal History of Granitic Coastal Plain Basement in the 
Chesapeake Bay Impact Structure, USGS-NASA Langley Core, Hampton, Virginia 
By J. Wright Horton, Jr., John N. Aleinikoff, Michael J. Kunk, Charles W. Naeser, and 
Nancy D. Naeser

C. Physical Geology of the Impact-Modified and Impact-Generated Sediments in the 
USGS-NASA Langley Core, Hampton, Virginia 
By Gregory S. Gohn, David S. Powars, T. Scott Bruce, and Jean M. Self-Trail

D. Paleontology of the Impact-Modified and Impact-Generated Sediments in the USGS- 
NASA Langley Core, Hampton, Virginia 
By Norman O. Frederiksen, Lucy E. Edwards, Jean M. Self-Trail, Laurel M. Bybell, 
and Thomas M. Cronin

E. Crystalline-Rock Ejecta and Shocked Minerals of the Chesapeake Bay Impact Structure, 
USGS-NASA Langley Core, Hampton, Virginia, with Supplemental Constraints on the 
Age of Impact 
By J. Wright Horton, Jr., and Glen A. Izett

F. Stratigraphy and Paleoenvironments of Early Postimpact Deposits at the USGS-NASA 
Langley Corehole, Chesapeake Bay Impact Crater 
By C. Wylie Poag and Richard D. Norris

G. Physical Stratigraphy of the Upper Eocene to Quaternary Postimpact Section in the 
USGS-NASA Langley Core, Hampton, Virginia 
By David S. Powars, T. Scott Bruce, Lucy E. Edwards, Gregory S. Gohn, 
Jean M. Self-Trail, Robert E. Weems, Gerald H. Johnson, Matthew J. Smith, 
and Colleen T. McCartan

H. Paleontology of the Upper Eocene to Quaternary Postimpact Section in the USGS- 
NASA Langley Core, Hampton, Virginia 
By Lucy E. Edwards, John A. Barron, David Bukry, Laurel M. Bybell, 
Thomas M. Cronin, C. Wylie Poag, Robert E. Weems, and G. Lynn Wingard

I. High-Resolution Seismic-Reflection Image of the Chesapeake Bay Impact Structure, 
NASA Langley Research Center, Hampton, Virginia 
By Rufus D. Catchings, David S. Powars, Gregory S. Gohn, and Mark R. Goldman

J. Audio-Magnetotelluric (AMT) Soundings across the Margin of the Chesapeake Bay 
Impact Structure, York-James and Middle Peninsulas, Virginia 
By Herbert A. Pierce

K. Distribution, Origin, and Resource-Management Implications of Ground-Water Salinity 
along the Western Margin of the Chesapeake Bay Impact Structure in Eastern Virginia 
By E. Randolph McFarland and T. Scott Bruce



iv 

Conversion Factors and Datums

Multiply By To obtain

Length
micrometer (µm) 0.00003937 inch (in.)
millimeter (mm) 0.03937 inch (in.)
centimeter (cm) 0.3937 inch (in.)
meter (m) 3.281 foot (ft)
kilometer (km) 0.6214 mile (mi) 

Area
square centimeter (cm2) 0.1550 square inch (in2) 

Volume
milliliter (mL) 0.0338 fluid ounce
liter (L) 0.2642 gallon

Mass
milligram (mg) 0.00003527 ounce avoirdupois
gram (g) 0.03527 ounce avoirdupois
kilogram (kg) 2.205 pound avoirdupois

Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as follows:

°F = (1.8 x °C) + 32

Vertical coordinate information is referenced to the North American Vertical Datum of 1988 (NAVD 88).

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).

Equipment used to drill the USGS-NASA Langley corehole at the NASA Langley Research Center in 
Hampton, Va., in 2000. Photograph by E. Randolph McFarland, U.S. Geological Survey.
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