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Geologists Registration
Board: Sunset Review
Recommendations
By William S. Schenck, Chairman

The Delaware Board of Registration
of Geologists (DSBRG) was reviewed at
a hearing by the Joint Committee on
Policy Analysis and Government
Accountability (Sunset Committee) of
the General Assembly on February 20,
1997. In April, the Committee made 21
recommendations for continuation of the
Board. The majority of the recommenda­
tions concern the revision of the o~tdat­
ed language of the current statute,
Chapter 36 of Title 24, Delaware Code.
Other recommendations include:

'" Increasing the Board to seven mem­
bers by adding one public and one
professional member and specifying
that the Board have representation
from all three counties.

.. Increasing the terms of Board mem­
bers to three years, staggered.

$ Qualifications for registration will
include passing the national examina­
tion provided by the Association of
State Boards of Geology (ASBOG).

'" Continuing education will be required
for registration renewal.

• Required notification to the Board of
supervision of a non-registered geolo­
gist working in Delaware by a
Delaware registered geologist.

.. Use of the registered geologist's seal
on any work done in the State will be
required by law.

• Fines for practicing without a license
are raised to $250-$1,000 for the first
offense to $1,000-$2,000 for subse­
quent offenses.

.. Reciprocal agreements with other
states with registration requirements

substantially the same as Delaware's.

The final list of recommendations
will be made available by the end of
May. Legislation and enactment of these
recommendations as law is expected to
occur in early 1998.

Surficial Geologic
Mapping in Delaware
By Kelvin W Ramsey

The Delaware Geological Survey
(DGS) will again participate in
Statemap, a component of the National
Cooperative Geologic Mapping Program
created by the National Geologic
Mapping Act of 1992. The participation
in Statemap includes funding from the
U.S. Geological Survey to conduct geo­
logic mapping of surficial deposits in
Delaware. The program for 1997-1998 is
for mapping of the Milton (MLT) and
Ellendale (ELL) quadrangles, concentrat­
ing on the Milton area in 1997. Previous
DGS participation in Statemap produced
the 1995 geologic map of the Seaford
East (SEE) and Seaford West (SEW)
quadrangles (DGS Geologic Map No.9).

The Milton and Ellendale map will
be the third area for which
surficial geologic maps have
been produced . The first

area that was mapped, the
Milford (MIL) and Mispillion

River (MIR) quadrangles
(DGS Geologic Map No.
8), was not supported by
Statemap funding.

Surficial
Miles I geologic maps

10 20 show the dis-
tribution of
the unconsoli­
dated sedi­
mentary
deposits that

are found at and near the land surface
and that cover the underlying (subsur­
face) formations. They differ from previ­
ously published DGS geologic maps of
the inner Coastal Plain to the north
which show the distribution of the sub­
surface formations, some of which are
important confined aquifers, that sub­
crop beneath the surficial geologic units.

The surficial sands, silts, and clays
of the Atlantic Coastal Plain of Delaware
are farmed, built upon, and used for
mineral and water resources, thus are of
great importance for all the citizens of
the state. Each mapped geologic unit,
either a named formation or informally
named unit, is composed of a recogniz­
able assemblage of sediments, distinct
from those of other units, that has a
unique geologic history that makes up a
part of the larger geologic history of the
Coastal Plain. Mapping of these units
provides the basis for understanding and
recognizing areas of important water and
mineral resources.

In addition, other DGS publications
give geologic information supporting the
maps. There are two such reports for the
Seaford area, and a report of investiga­
tions for the Milford area is currently
under preparation for publication in 1997.
DGS Open File Report No. 39 (1995),
"Basic Data for the Geologic Map of the
Seaford Area, Delaware" by A. Scott
Andres, Kelvin W. Ramsey, and William
S. Schenck, provides listings, with lati­
tudes and longitudes, and maps showing
over 620 observation localities of wells,
geophysical well logs, hand auger bore­
holes, borrow pits, and other excava­
tions. Sample processing records and
results of clay mineral, pebble lithology,
and light mineral analyses are included.
DGS Report of Investigations No. 53
(1996), "Geology of the Seaford Area,
Delaware" by A. Scott Andres and



Kelvin W. Ramsey, includes descriptions
of the geologic units and major land­
forms found in the area. Results of stud­
ies by Johan J. Groot of fossil pollen
from some of the mapped units provide
information for interpretation of past
environments and climates.

OCS Policy Committee
The Outer Continental Shelf Policy

Committee (OCSPC) is advisory to the
Secretary of the Interior. It consists of
representatives of the coastal states and
"stakeholders" from the offshore indus­
tries and environmental community.
OCSPC had its origins over 20 years ago
when the Atlantic continental shelf of the
United States becan:e a prime frontier oil
and gas exploration area. State Geologist
Robert R. Jordan has represented
Delaware for almost the entire life of
OCSPC and is its former chairman and
vice chairman.

In large part, OCSPC's recommen­
dations to the Secretary are in the form
of resolutions. Noteworthy resolutions
from the spring 1997 meeting included
(1) transmittal of a report urging qevel­
opment of coastal impact assistance and
revenue sharing, (2) adoption of a report
endorsing environmental data collection
in OCS areas under moratoria, and (3)
requesting continuation of the Hard
Minerals Subcommittee which deals pri­
marily with sand for beach nourishment.

Considerable interest was expressed
in utilizing OCS sand for beach nourish­
ment. Major new oil and gas operations
were reported in the deep water of the
Gulf of Mexico, off the North Slope of
Alaska, and off eastern Canada. Major
production of oil and gas offshore Nova
Scotia is most immediately significant to
Delaware because of geology analogous
to that of the Mid-Atlantic.

Delaware River Master
Advisory Committee

The Delaware River Master
Advisory Committee met in May, and all
members agreed with the river master's
report that hydrologic conditions in the
basin are good. This forecasts adequate
flow to meet diversions by New York
City and the State of New Jersey and
still meet downstream flow requirements.

It is surprising to some that a major
portion of New York City's water supply

comes from large reservoirs on the
Delaware River in the Catskill
Mountains. Water is diverted through
huge aqueducts from the Delaware to
what is, basically, the Hudson River
Basin. In 1954, the U.S. Supreme Court
issued a decree dividing the waters of the
Delaware between the states through
which the river flows and New York
City. Thus, Delaware along with
Pennsylvania, New Jersey, New York
State, and the city became "Parties to the
Decree of 1954."

The Court appointed a river master
to assure compliance with its decree. The
parties express themselves through the
river master to the Court by means of the
advisory committee. By Delaware statute,
the state geologist is the state's member
of the advisory committee (and the
assessment for the river master's opera­
tions is paid annually through the DGS).

The protection and use of the
Delaware River receives attention from
the Delaware River Basin Commission
and many state, local, and federal agen­
cies. The parties to the decree expressing
themselves through the advisory commit­
tee must, however, unanimously approve
any modification of the qua,ntities speci­
fied by the decree. All parties were found
to have complied with the decree during
the past year.

Earthquake Recordings
By Stefanie J. Baxter

The three DGS seismographs
recorded two recent earthquakes in the
Wilmington area. The first one, with a
magnitude of approximately 1.4 on the
Richter scale, occurred at 10:12 P.M. on
January 29, 1997. Several persons in the
area bounded by Third and Washington
streets to about Eighth or Ninth Street
heard the event.

The signal was recorded digitally
with a 24-bit analog to digital converter
acquired by the DGS (see First State
Geology, Summer 1996). By means of a
SUN SPARCS work station, the digital
signal was filtered and enhanced, allow­
ing for more accurate picks of the arrival
times of the seismic waves. The figure
compares the analog signal (top) with the
enhanced digitally recorded signal (bot­
tom). Both traces show 50 seconds of the
record from the Brandywine Park seis­
mometer station. The P (primary) wave

travels faster than the S (secondary)
wave and is, therefore, the first to arrive
at the station. The difference between the
two arrival times is used in determining
the location of an earthquake. At the
DGS, earthquake magnitude is deter­
mined from the duration of the event in
seconds as shown on the seismograph
record (the seismogram).

The second earthquake was at 9:29
P.M. on April 15, 1997, and had a mag­
nitude of about 1.6. Several persons in
the Sharpley area north of Wilmington
heard the event and thought an explosion

s-----...

had occurred. A resident of the area who
suspected the explosion might have been
an earthquake called the DGS the fol­
lowing morning. Examination of the
seismograph records verified her suspi­
CIOns.

In addition to the local earthquakes,
the DGS recorded three regional events
during the latter part of 1996. On
October 24, a 2.0-magnitude earthquake
occurred off the coast of New Jersey.
One near Reading, Pennsylvania, of
magnitude 2.6 was detected on October
28. A 2.2-magnitude event near
Columbia, Maryland, was recorded on
December 22.

Radiocarbon Dates
in Delaware

"Radiocarbon Dates from Delaware:
A Compilation" by Kelvin W. Ramsey
and Stefanie J. Baxter was issued in
,1996 as Delaware Geological Survey
Report of Investigations No. 54. This
compilation of 231 radiocarbon dates of
geologic materials from the state of
Delaware also is the basis of a new DGS
Radiocarbon Database.

Radiocarbon dating is a versatile and
reliable dating technique for samples that
contain organic carbon and are younger
than 40,000 years old. It is primarily
used in dating materials that are associat­
ed with late Pleistocene and Holocene
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Examples ofpalynomorphs. Clockwise from
upper left: spore, pollen grain, fungal spore,
dinoflagellate cyst. The bar line represents a
length of20 microns (.02 mm).

age from Late Cretaceous to early
Miocene. Four categories, all with living
representatives, are described, and their
stratigraphic positions are noted by sam­
ple numbers tied to a stratigraphic col­
umn of the test well adjacent to the pic­
tures. Spores are the reproductive parts
of lower plants, primarily pteridophytes
(ferns). Pollen grains are the male fertil­
izing bodies of higher plants, the
angiosperms (flowering plants) and gym­
nosperms (non-flowering seed plants
such as the conifers). Fungal spores are

reproductive bodies of members of the
Kingdom Fungi. Dinoflagellate cysts are
not reproductive parts but represent the
remains of protistans (a kingdom of sin­
gle-celled organisms with both plant and
animal affinities) that live chiefly in
marine habitats.

The spores, pollen, and fungal
spores are dispersed reproductive parts
of organisms from a variety of terrestrial
and aquatic habitats. When shed, those
ending up as fossils were transported by
wind or water to ultimate depositional
sites such as lakes or, in the case of the
palynomorphs from the Dover well,
marine sedimentary environments.
Marine environments may be rich in
dinoflagellate cysts which occur with the
other palynomorphs in the samples from
Je32-04.

The study of fossil palynomorphs is
important for interpreting environments
of the past, including ancient climates,
and for determining the ages of sedimen­
tary rocks. They are of particular impor­
tance in rocks that contain no other types
of fossils, which is the case for rocks of
late Miocene to Pleistocene age in south­
ern Delaware.

that serve as aquifers. Such knowledge
allows for better prediction of ground­
water movement and availability as well
as for interpreting the geologic history of .
the rocks and for the construction of
maps that depict the structure and thick­
ness of each formation. The study shows
how some rock units become less effi­
cient to non-existent as aquifers because
of lateral facies changes to finer-grained
lithologies, by having been cut off by
faults, or by having been thinned or
removed by erosion that is represented
by regional unconformities.

Three colored stratigraphic cross
sections show geophysical well log cor­
relations supported by new data on fos­
sils and mineralogy from a cored test
well at the Dover Air Force Base and
published data from a cored test well
near Clayton, New Jersey. Mineralogy
and paleontology of the air base well,
Je32-04, was previously published in
DGS Bulletin nos. 17 and 18. Bulletin 20
revises the stratigraphy of Je32-04 pre­
sented in those reports and adds new min­
eralogical and paleontological information
and interpretations. It also presents a
revised stratigraphy of the rocks between
the C&D Canal and Dover and compares
this with previously published stratigra­
phies in Delaware, New Jersey, Maryland,
and the offshore Atlantic margin.

Fossil Playnomorph
Display
By Ralph Orlansky

A poster display, "Palynology at the
Delaware Geological Survey" in the
lobby of the DGS Building, illustrates
fossil palynomorphs extracted from sam­
ples of sedimentary rock cores recovered
from test well Je32-04 drilled in 1957 at
the Dover Air Force Base. Palynomorphs
are acid-insoluble, organic-walled micro­
fossils of diverse origin. In the DGS
palynology laboratory, they were extract­
ed from the fine-grained rock samples by
maceration, a complex process of physi­
cally and chemically disintegrating
rocks. This releases the entombed silt­
sized organic material, which is strewn
on glass slides for close microscopic
study. The illustrations of the paly­
nomorphs in the display are enlarged
photocopies of photomicrographs taken
by a Polaroid camera.

The palynomorphs shown range in

Central Delaware
Stratigraphy
By Richard N. Benson

Delaware Geological Survey (DGS)
Bulletin No. 20, "Stratigraphy of the
Post-Potomac Cretaceous-Tertiary Rocks
of Central Delaware" by Richard N.
Benson and Nenad Spoljaric, presents a
stratigraphic framework for the subsur­
face sedimentary rock formations that
overlie the Potomac Formation of the
Atlantic Coastal Plain in Delaware
between the Chesapeake and Delaware
(C&D) Canal and Dover. The results of
the study are Important for identifying
subsurface rock formations penetrated by
the numerous water wells in this part of
the state, particularly those rock units

climate change, sea-level changes, and
archaeological remains. The dates in
Delaware are of sedimentary deposits in
depressions and streams on the uplands,
non-tidal environments in the stream val­
leys tributary to Delaware Bay, and in
tidal and marine environments marginal
to, or beneath, the present Delaware Bay
and Atlantic Ocean.

The dates have been compiled from
a variety of sources including those
reported in scientific publications,
unpublished theses and dissertations of
students at the University of Delaware as
well as other institutions, and unpub­
lished reports. The purpose of the report
is to provide a database for the geologic
community that can be utilized for
coastal and other geologic studies. Dates
of geologic materials are important for
determining rates of geologic processes
such as erosion, deposition, and beach or
shoreline migration resulting from sea­
level rise. The dates are applicable to
assessments of hazards, and to land use
and archaeological investigations.

The dates range from a few hundred
years to approximately 40 ka (thoysand
years) BP (before present). All dates
younger than 18 ka have been calibrated
using the method of Stuiver and Reimer
(1993). A plot of the dates vs. elevation
of the samples shows four distinct group­
ings: those associated with the rise of sea
level during the Holocene (last 10 ka),
those from the uplands, those in modern
stream valleys, and those older than the
detectable range of radiocarbon dating
techniques.
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Welcome Tom McKenna
Thomas E. McKenna joined the pro­

fessional staff of the DGS in May, imme­
diately after completing the requirements
for the Ph.D. in geology at the
University of Texas at Austin. His
research for that degree emphasized
hydrogeology. It focused on mapping
and analyzing a regional ground-water
flow system causing a geothermal anom­
aly in southeast Texas.

Tom received a B.S. in geology
from The Richard Stockton College of
New Jersey. This was followed by an
M.S. in geology from the University of
South Carolina with an emphasis on sed­
imentary basin modeling, time-series
analysis, and mathematical geology.
Before attending the University of Texas
he worked for three years as a hydroge­
ologist for a consulting firm in Florida.

Tom brings a diverse set of skills
that will complement the expertise of
other DGS staff members, particularly in
the areas of hydrogeology and the DGS
computer network.

We offer our congratulations to Tom
on completing the Ph.D. and welcome
him as a colleague.

DGS Earth Science
Information Center
By W S. Schenck

The DGS Cartographic Information
Center is changing its name to the DGS
Earth Science Information Center. The
name change reflects the greater amount
of earth science information on a wide
variety of topics other than just carto­
graphic that will be accessible via the
Web. A new DGS Web page is currently
under construction and will include
options for data downloading. A

Delaware Geology section is being creat­
ed especially for earth science teachers
that will feature geologic, hydrologic,
environmental, and field trip informa­
tion. The DGS Web page URL is
http://www.udel.edu/dgs/dgs.html. If you
have questions or comments you may
reach me at (302) 831-8262 or bye-mail
at rockman@udel.edu.

Publications
Recent DGS Publications
Reports of Investigations
• No. 53, Geology of the Seaford Area, Delaware:

A. Scott Andres and Kelvin W. Ramsey, 22 p.

Other Publications by DGS Staff
• Robert R. Jordan, 1996, North American

Commission on Stratigraphic Nomenclature:
American Association of Petroleum Geologists
Bulletin, v. 80 p. 1953.

• __1996, AGI Strategic Plan: Alexandria,
Virginia, American Geological Institute, 16 p.

Staff Notes
Presentations
• Stefanie J. Baxter and John H. Talley, "Design,

Development, and Implementation of a Ground­
Water Quality Monitoring Network for Southern
New Castle County, Delaware," at the 32nd
Annual Meeting of the Northeastern Section of
the Geological Society of America, King of
Prussia, Pa., March 17-19.

• Richard N. Benson, "Chronology of Early
Mesozoic Rift Basins, Continental Flood Basalts,
Seaward-Dipping Reflectors, and Postrift
Sedimentary Rocks of the North American
Atlantic Continental Margin," and co-chair with
J. Gregory McHone, Wesleyan University, of the
symposium "Flood Basalts and Margin Magmas
of the Atlantic Rift," at the 32nd Annual Meeting
of the Northeastern Section of the Geological
Society of America, King of Prussia, Pa., March
17-19.

Service and Awards
• Congratulations to William S. Schenck who has

completed the requirements for the M.S. degree
from the University of Delaware's geology
department. His thesis, "Stratigraphic

Classification and Nomenclature of the Delaware
Piedmont," is an important contribution to under­
standing the rocks of the Piedmont Province in
Delaware and adjacent areas and will become the
stratigraphic framework for the forthcoming
DGS geologic map of the Delaware portion of
the Province.

• Congratulations also to William S. Schenck,
Charles T. Smith, and Dorothy C. Windish.
The University of Delaware honored Mr.
Schenck and Mrs. Windish on April 28, 1997, for
Professional Staff and Salaried Staff Merit
awards, respectively, and Mrs. Windish again on
April 30 for her 20-year service award. Mr.
Smith received his la-year service award at a
university reception on March 19, 1997.

• Several persons from the DGS were involved in
the organization and running of the 32nd annual
meeting of the Northeastern Section of the
Geological Society of America, King of Prussia,
Pennsylvania, March 17-19, 1997. Richard N.
Benson was the co-chair of the technical pro­
gram committee with Allan M. Thompson,
Department of Geology. William S. Schenck
served on the committee as chair of the poster
sessions. Kelvin W. Ramsey was a member of
the committee and also was the media liaison for
the meeting. Margaret O. Plank was the trea­
surer for the meeting and also served on the reg­
istration committee.

• Stefanie J. Baxter was a judge at the fifth annu­
al Sussex County Science Fair, February 28.

• Robert R. Jordan has been appointed a member
of the National and International Affairs
Committee of the American Institute of
Professional Geologists for 1997.

Externally Supported Projects
A. Scott Andres from the Delaware Department
of Natural Resources and Environmental Control,
Division of Soil and Water Conservation, for
"Ground-water Recharge Mapping, Year 6,
Milton and Georgetown Quadrangles" and
"Assessing the Impacts of Agricultural Drainage
on Ground and Surface Water Quality in
Delaware: Development and Evaluation of Best
Management Practices."

Kelvin W. Ramsey from the U.S. Geological
Survey under the Statemap component of the
National Cooperative Geologic Mapping
Program for "Geologic Map of the Milton and
Ellendale Quadrangles."

First State Geology is published by the Delaware
Geological Survey, a State agency established by an
Act of the Delaware General Assembly in 1951 and
organized as a unit of the University of Delaware.

Robert R. Jordan
State Geologist and Director
Richard N. Benson,
Editor, First State Geology
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