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This past quarter has been a busy one both from the
standpoint of fieldwork (I’m getting too old for this!),
and of the Near-Surface Geophysics Section (NSGS).
The NSGS Executive Committee held a small but
spirited meeting at this year’s SAGEEP (Symposium on
the Applications of Geophysics to Engineering and
Environmental Problems) meeting in Atlanta, Georgia.
Our prime areas of concern included getting the NSGS
web page back in shape and in a format consistent with
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the SEG web page. The Executive Committee is currently investigating with
SEG what website enhancement entails and formulating content. Updates on our
progress will be reported in subsequent issues. If you have any ideas or are
skilled in web page design and would like to volunteer your time or guidance,
please let us know.
Another area of discussion dealt with how we should go about soliciting papers
for the Fall SEG meeting as well as other venues – there are many societies here
and abroad that are showing strong interest in near-surface geophysics issues.
The general consensus of those Executive Committee members present as well as
attending NSGS members was that with initiative and advanced planning, we
could likely increase the quantity and quality of submittals by forming titled
“concept” sessions (e.g. groundwater exploration or expert witness practice)
ahead of the calls for papers. This should attract more specialized workers and
allow plenty of time for preparation of abstracts and presentations. The open
nature of the calls for papers would still exist, but targeted sessions would
provide a refreshing alternative. Do let the Executive Committee members know
your thoughts and feelings about this concept and feel free to suggest topical
sessions for upcoming conferences.
Speaking of abstracts, the Section owes a debt of thanks to Lawrence Gochioco,
NSGS Vice President, and his band of reviewers who worked through a large
number of very interesting abstracts submitted for the Fall SEG meeting. This
promises to be another banner year for near-surface geophysics presentations.
Sincerely,
Tom Dobecki, President
Near-Surface Geophysics Section
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Final Sessions for the Fall SEG 2005 Meeting
This year a total of 55 abstracts were submitted for the near-surface
geophysics category. Upon review, two were reassigned to other more
suitable categories and one was transferred from another category, making
for a total of 54 abstracts. This is an increase of 15 submittals or 38% from
last year! After complete review, the final schedule includes five oral
sessions and one poster session. Below is the final schedule of oral sessions
and their respective topics. The time slot for the poster session will be
assigned later.
High-Resolution Seismics – Monday (pm)
Ground-Probing Radar – Tuesday (am)
Near-Surface Geophysics Case Studies – Tuesday (pm)
Multiple Methods and Electromagnetics – Wednesday (am or pm)
Near-Surface Seismics and GPR – Thursday (am)

Nominees for the SEG 2005-2006 Executive Committee
The following Active Members have been selected by the SEG Committee
on Nominations to run for office on the SEG 2005-2006 executive
committee. Nominated for President-elect is one of our very own, Don W.
Steeples, McGee Distinguished Professor of Applied Geophysics at the
University of Kansas in Lawrence and a pioneer in near-surface seismic
methods.
Look out for the full biographies of the candidates and their position
statements to be published in the July issue of The Leading Edge.
President-elect:
Don W. Steeples and Leon Thomsen
First vice-president:
Bill L. Abriel and David J. Monk
Second vice-president:
Steve H. Danbom and Roger A. Young
Vice-president:
Mariangela Capello and Terje Dahl
Secretary-treasurer:
Frank D. Brown and Lawrence M. Gochioco
Editor:
Yonghe Sun
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Only one magnetometer
can give you all this!
The G-858 MagMapper™ offers superior speed,
reliability and ease of use for all magnetometer
survey projects, but that's not all.
It also serves as a digital data acquisition system for the OhmMapper™
resistivity system, the MetalMapper™ metal detector, Geonics EM61
and integrates seamlessly with a GPS for a complete,
multi-parameter mapping system, for the fastest,
easiest, and most accurate geophysical surveys.
Mapping and interpretation software turns your PC
into a personal interactive geophysical workstation.
For mineral exploration, UXO surveys, hazardous
waste, utility locating, archeology, void detection,
and geological mapping, there's no better combination than the MagMapper™ system. Great plotting
and modeling software and valuable case histories OhmMapper non-contact
resistivity system. Fast, easy
are available free on our website.
resistivity without stakes.

Cesium magnetometer
integrated with GPS for
efficient data collection.

MetalMapper,™
the first metal
detector to work
in magnetic soil.
MagPick™ software offers
profile analysis and calculation of depth to target.

Since 1969
2190 Fortune Drive • San Jose, California 95131 • USA • Tel: (408) 954-0522
FAX: (408) 954-0902 • E-mail: sales@mail.geometrics.com • www.geometrics.com
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NEAR-SURFACE VIEWS
Near-Surface Views is published
quarterly by the Near-Surface
Geophysics Section of the Society
of Exploration Geophysicists to
convey information of common
interest to people working in nearsurface geophysics.
To be effective, Near-Surface
Views requires the contribution of
information from a variety of
sources. If you have an item to
communicate to other members of
the near-surface geophysics
community, especially a feature
article, please send it to the Editor.
All contributions are welcome. The
Editor reserves the right to reject
items that are felt to be too highly
commercial or technically
inappropriate.

Special Issue of the Journal of Applied Geophysics:
State-of-the-Art UXO Detection and Characterization
In recent years many new technologies capable of detecting unexploded ordnance
(UXO) with high detection rates and low false alarm rate have been developed. The
new systems are more successful in both detection and discrimination than the older
‘mag-and-flag’ methodology. Furthermore, multi-component active electromagnetic
systems are being developed which have the potential to determine the depth, size,
shape and metal content of UXO in the presence of metallic clutter and
inhomogeneous background. Advances also have been made in detection,
discrimination, and statistical sampling techniques for wide-area surveys, vehicle and
man-portable production surveys, individual item interrogation, and innovative data
processing and data fusion techniques.
Because of significant research breakthroughs in this area we would like to provide an
opportunity to publish the latest developments in system designs, modeling and data
processing and interpretation. We are requesting articles on “State-of-the-Art UXO
Detection and Characterization” to be published in a Special Issue of the Journal of
Applied Geophysics (Elsevier). In this call UXO includes bombs, shells, rockets,
grenades, and bullets, but NOT landmines. Acceptable topics (continued on page 7)

ALL SUBMISSIONS SHOULD BE
SENT DIRECTLY TO THE
EDITOR.
Submissions for the next newsletter
should be sent by August 26th.
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Why One Seis Fits All.
The new 24-bit Geode™ II is the
most versatile and cost-effective
seismograph you will ever own.
Rugged enough to be dropped or
submerged, small and light enough
to throw in your suitcase with your
laptop, the Geode also expands to
over 1000 channels for 2-D and 3-D
acquisition. Suitable for all surveys –
refraction, reflection, downhole, and
tomography – you can also use the
Geode’s intelligent self-triggering for
earthquake, vibration, and injection
monitoring.

Geode modules deploy close to geophones
for best signal quality and reduced
cable costs. Comprehensive onboard processing and analysis
software lets you verify data quality in
the field so you can make best use of
your time.
And the Geode comes with a 3-year
warranty backed by Geometrics,
now in our 32nd year of prompt,
knowledgeable customer
support.

Connects to any
laptop or desktop PC

• Includes 3 to 24 channels per 8 lb (3.5 kg) box,
expandable to over 1000 channels on multiple lines
• Uses inexpensive, Ethernet between Geodes:
standard protocol means easy interfacing
• Samples from 16 µs to 20 ms for widest
bandwidth, highest resolution
• Includes high-speed hardware correlator for
Vibroseis or MiniSosie surveys
• Tests geophones, cables, and instrumentation
• Passes MIL810E shock and vibration specification

Connects to the new Geometrics
StrataVisor™ NZ seismograph

www.geometrics.com

Since 1969

2190 Fortune Drive, San Jose, CA 95131 USA • (408) 954-0522 • Fax: (408) 954-0902
Email: sales@mail.geometrics.com
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EDITOR'S NOTE
If you are an equipment, software,
or system developer/manufacturer
and want to see your ads in the
newsletter, please contact the Editor
at deb@geometrics.com. With
over 450 members from academia,
industry, and government, you don't
want to miss an opportunity to
advertise your company’s latest
developments.

NEAR-SURFACE VIEWS
ADVERTISING
Advertisements may be placed in
Near-Surface Views. Rates are
listed below; advertisements will
run for a minimum of one year and
until expressly stopped by the
advertiser unless arranged
otherwise. For complete advertising
information contact the Editor.
Current advertisers should notify the
editor of any changes by the next
issue’s submission deadline. The
submission deadline for the next
issue is August 26th.

include, but are not restricted to, multi-sensor or multiple component instrumentation,
novel platforms/methodologies for wide-area assessment or detection and
characterization of land or underwater ordnance, algorithms for ordnance
characterization, and multi-component models. Mag-and-flag case studies will not be
accepted, except when used in comparison with more current methodologies.
The articles should be original, unpublished, and not currently under consideration for
publication elsewhere. The manuscript must be written in English. The length of the
articles should be commensurate with previously published articles in the Journal of
Applied Geophysics. Articles should be written according to instructions in
“Information for Authors” on the inside back cover of the Journal of Applied
Geophysics. There are no page charges. Color figures are possible if the contributing
authors are willing to cover the extra costs involved (EURO 350.00 for the first page,
and EURO 175.00 for second and consecutive pages). The deadline for submission
of articles is November 1, 2005. The articles will go through a peer-review process
and will be reviewed for technical merit, format and style.
Please contact the Special Issue Editors, Erika Gasperikova or Les Beard, as soon as
possible with a tentative title if you plan to submit an article. The manuscript should
be submitted in Microsoft Word compatible format directly to either of the Special
Editors by e-mail or by post.
Erika Gasperikova
Lawrence Berkeley National Laboratory
1 Cyclotron Road
MS: 90R1116
Berkeley, CA 94720 USA
Email: EGasperikova@lbl.gov
Tel: 510-486-4930

Advertising Rates/Issue
¼ Page
$50 (3.25” x 4.25”)
½ Page
$100 (3.75” x 6.5”)
or (3.25” x 9.0”)
Full Page
$200 (7.0” x 9.0”)
Business Card
Four (4) Insertions
$150 (2.0” x 3.75”)

NSG SECTION & EEGS
The NSG and EEGS are actively
pursuing common areas of interest
and cooperation.
If anyone has comments or ideas on
areas of cooperation, please contact
Tom Dobecki, NSGS President.
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Les P. Beard
Battelle-Oak Ridge
105 Mitchell Road, Suite 103
Oak Ridge, TN 37830 USA
Email: BeardL@Battelle.org
Tel: 865-483-2541
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Feature Article: Anatomy of a Sinkhole
by Thomas L. Dobecki, P.G., NSGS President
SDII Global Corporation
Introduction
The term “sinkhole” receives a lot of use, and equal amounts of abuse, in the
popular media. Generally, anytime a hole or depression forms, sometimes in a
short period of time, it is called a sinkhole. In the State of Florida, famous for

Photo from USGS

its rich carbonate bedrock and rather impressive sinkholes, the actual definition
of what constitutes a “sinkhole” or more properly “sinkhole loss” is well
defined and written into Florida Statutes. In short, if a home displays damage
and it can be shown that the damage is a result of sinkhole activity (sinkhole
loss), then an insurance company is required to cover the loss up to policy
limits. There are many ways in which a hole or depression can form or a house
may experience damage. For example, holes, depressions, and/or damage can

be caused by decaying tree stumps/organic matter, raveling of soils into broken sewer lines, leaking or poorly constructed water
wells and swimming pools, buried construction debris, swelling soils, leaking water lines or irrigation pipes, very loose soils,
animal burrowing, and, of course sinkholes. Considering that insurance against sinkhole loss is supposed to cover the damage
caused by an overly-aggressive Labrador Retriever, certain testing protocols have been formed to address the presence or
absence of sinkhole activity as it relates to potential sinkhole loss. Geophysical surveys provide an important link in the chain of
tests that will determine activity or relate damage to some other cause.
We first must assume we are in a geologic locale that enables sinkhole generation (e.g. shallow carbonates overlain by mobile
sediments). Given that, there are three characteristics under Florida Statutes that must be present before sinkhole activity can be
identified.
There must be a void in the limestone that is capable of accepting sediments.
There must be evidence of material raveling downward into such a void.
There must be damage consistent with sinkhole activity, or a surface depression, and/or evidence that a
depression is forming.
The first and third are of secondary importance as compared to evidence of raveling. First, it is almost impossible to drill a hole
in Florida and not eventually encounter a void – voids are ubiquitous but in and of themselves do not define a sinkhole. Certain
types of damage to a structure can be construed as an indication of ground movement, so if a damage claim has been filed, this
provides an argument that the surface is moving or has moved. Subsurface evidence of raveling then is generally the most
important criterion to be resolved. The final word on raveling is determined by geotechnical borings (Standard Penetration Test,
or “SPT”, borings) or cone penetrometer test (“CPT”) soundings, but the key role in applying geophysics is, as usual,
determining the proper or optimal siting of such tests.
Appropriate Geophysical Investigations
Raveling is the process by which water transports soil downwards into cavities in underlying strata. The ravel zone is therefore
a volume of soil that is looser (higher porosity) and has less subsequent strength than non-raveled soils. So the target for
subsurface testing is an area where soils layers are depressed, discontinuous, or truncated and a volume where the soils are loose
and lack strength. So, methods that are sensitive to changes in density, porosity, and strength would seem to be ideal for such
probing.
The most common geophysical survey (in Florida) used in the investigation of potential sinkhole activity is ground penetrating
radar (GPR). Two-dimensional electrical resistivity (2DER) is also used commonly but generally is more affected and
influenced by cultural noise sources (utilities, piping) and limited areal space available for surveying (considering the maximum
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dimension of a typical residential lot may be 100 feet by 60 feet
or less). Also, space limitations cause such 2DER lines to be
acquired in very close proximity to the house such that offline
(3D) effects of foundations and swimming pool structures
influence the readings. GPR is the general method of choice
because Florida is also famous for its dry, high resistivity
surficial sands, which translate into relatively deep GPR
penetration (typical 15 to 30 feet). GPR provides the
opportunity for dense data coverage, high resolution, and very
good penetration. The fly in the ointment is when a site has
shallow clay or shallow, salty groundwater. The clay is less of
an issue even if all we can only map is the top of the clay. If it
can be shown that the clay is moving or is locally disrupted due
to raveling, the GPR section is useful even if the maximum
depth of penetration is limited by the clay.
There have also been limited seismic refraction and reflection
surveys, coupled with GPR, but these have been rare and only
employed where deep (>50 feet depth) imaging of the
limestone surface has been necessary. I consider shear-wave
based seismic testing (crosshole tomography, refraction
tomography, and surface wave surveying) offers great promise
for the future for these would really be the only means of
mapping low strength volumes – especially under a structure.

A Case History
Figure 1 is a scan of an analog GPR record (even analog
GPR produces great records in Florida!) acquired beside a
home in west-central Florida. The home had cracking in the
walls and ceiling plus a couple of depressions in the yard
area. Subsequent drilling on site established a variable depth
to limestone ranging from approximately 10 feet to 30 feet
below land surface (bls). The GPR utilized a 200 MHz
antenna with a full time range of 130 nanoseconds. The
record shows numerous shallow (<3 feet bls) scatterers that
are likely tree roots and utilities/piping. The principal soil
reflecting horizon is seen as an undulating, strong reflector at
depths varying between approximately 6 and >10 feet bls.
The most striking feature on the record is a very sharp
depression between the “6” and “7” marks (each mark
represents 10 feet horizontal distance) where the reflector is
depressed and discontinuous. The anomalous nature of the
GPR record in this area led to it being chosen for a follow-up
SPT boring as indicated on Figure 1.
For those unfamiliar with SPT borings and N values, the SPT
boring is advanced in fairly small and uniform depth
increments. When a desired depth is reached, drilling is
stopped and a sampling “bit” (split spoon sampler) is

Figure 1. GPR record showing an anomalous depression of the principal reflector.
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installed on the end and is lowered back into the hole and placed on the bottom. A 140-lb sliding hammer is mounted on the
top of the drill string, is dropped a standard 30-inch distance, and the split spoon sampler is driven into the bottom of the
hole by sliding the hammer up and letting it drop. Blow counts are recorded (number of hammer blows required to drive the
sampler a 6-inch distance) and logged. The N value at a given test depth is the sum of the blow counts recorded for the
second and third, six-inch interval (sampler is 18 inches long). Sometimes the drill stem goes into the ground under its own
weight. Sometimes it goes into the ground when the hammer is added to the drill string. These are called “weight-of-rod”
(WOR) and “weight-of-hammer” (WOH) events.
Soil raveling is indicated by a pattern of declining N values with depth or significant depth intervals of WOR or WOH
material. Losses of drilling fluid circulation may also indicate possible void space.
The SPT boring drilled in mid-anomaly showed the following characteristics:
Depth to limestone was nearly 20 feet deeper than at other test locations across the site.
N values in the sandy sediment above the limestone exhibited a pattern of declining N value with depth.
There was 17 feet of WOR strength materials within the limestone indicating that the limestone is in a very
weak state.
We interpreted this pattern as indicating sinkhole activity at the property because we have evidence of raveling (N value
decline) and probable void space or overall weak limestone (WOR events). We suspected that this interpreted sinkhole is a
fairly narrow feature based on the width of the anomaly as seen on the GPR and the anomalous character of the SPT boring
within the anomaly as compared with other borings acquired on site.
Geophysics is always touted as being a means of getting dense site coverage at fairly high speeds as compared with drilling.
This data set shows the value in linking the drilling to the geophysics – the GPR guided the drilling to a fairly limited area
in comparison with the entire property area. While the geophysical anomaly, by itself, lacks the finality to determine if a
subsurface structure is an active sinkhole, a relic (inactive) sinkhole, or due to some other feature (e.g. buried construction
debris), its value is in allowing placement of the SPT boring program in those areas of highest sinkhole probability.
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