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A Word from the Board

By Marianne Rauch, First Vice President

lt's been more than half a
year since my last Word
from the Board article
and some things have
changed but others not
so much. The oil price is
much higher, but activities
are still relatively low.
COVID numbers dropped
substantially until the Delta
variant started to spread and safety measurements
that have been relaxed were often re-instated. And, |
hear repeatedly that there is no future for geophysics.
| wrote an article describing my thoughts on this
subject for the IMAGE21 convention and | like to
share with you some of my musings.

Traditionally, geophysics has been playing a
major and crucial role in oil and gas and mining
exploration. Seismic and potential fields data are
main contributors to the discovery of hydrocarbon
fields and mining deposits. With the Energy
Transition taking place we see new and exciting
opportunities for geophysical methods. Numerous
studies commissioned by governments and the
private sector indicate that hydrocarbons will
remain a needed commodity for some time to
come but the industry needs also to focus on
decarbonization efforts. We must invest in new
energy innovation efforts and diversify.

Renewable energy sources are researched and have
already been successfully executed as the product
costs have been significantly reduced over the last
decades and the technology has improved. Wind
and solar leave very little environmental impact and
are favored. Besides finding a location with high and
if possible continuous airflow, it is also important to
carefully map the near subsurface before installing
windmills and solar panels. High resolution seismic
and potential field data are suitable for this task.

Geophysical Society of Houston

Geothermal energy requires high temperatures at the
reservoir interval and rocks that allow water to flow
through, high porosity and permeability. The caprock
needs to seal and prevent water from escaping.
Seismic data and derivates like rock property and
porosity attributes are essential. Magnetic data can
assist in predicting temperature measurements.

CO2 is a by-product of many energy generating
processes and needs to be removed from the
atmosphere and stored below surface in a sealed
reservoir unit. Seismic data can map and monitor
those units and attributes derived from the pre-stack
data can be converted to rock properties which are
very useful in mapping reservoir seals.

Fresh water is an essential ingredient of life and with
the increase of the world population, we also need to
increase water sources. Resistivity and gravity can be
applied to map aquifers and to monitor them. Other
applications include planetary geophysics, asteroid
mining, assisting in criminal investigations, deep sea
mining and additional uses that will evolve.

In summary, the application of geophysics in its
current form will be relevant for many decades to
come but is already expanding from hydrocarbon
exploration and exploitation and mining to other
disciplines related to renewable energy, planetary
exploration, environmental applications and more.
| see the future of geophysics as being bright and
interesting as long as we can evolve and utilize our
knowledge in different ways when the demand in
certain sectors changes.

As a final comment, | like to mention that the GSH
is moving to hybrid technical events and | look
forward to seeing you again in person at various
technical and social events. One of the goals of the
GSH is to bring members together and these are
perfect opportunities to catch up with old colleagues
and friends. O
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GSH Technical Events

Unconventional SIG
Fiberoptic Wide-band Acoustic Multi-component Sensors

Jakob B. U. Haldorsen, MagiQ Technologies Register
Abstract and Bio

Online Event - Oct. 7, 2021 - 12:00pm-1:00pm CST

Tech Breakfast
Towards High-Fidelity Imaging: Dynamic Matching FWI and its Application

Dr. Jian Mao, TGS Register
Abstract and Bio

Online Event - Oct. 13, 2021 - 7:00am-8:00am CST

Data Science and Machine Learning SIG
Geo2Data Workshop 1:
Visualizing Data in Python — Oil and Gas Applications

John O’Donnell, Altay Sansal, and Eduardo Alvarez
Abstract and Bio

Online Event - Oct. 13, 2021 - 11:00am-5:00pm CST

Register

Technical Lunch
Drilling for Geothermal; Opportunities for Technology Cross Pollination

Danny Rehg, Criterion Energy Pariners (CEP) Register
Abstract and Bio

Hybrid Event - Oct. 20, 2021 - 11:00am-1:00pm CST

Data Science and Machine Learning SIG
The Future of Open Source Earth Science Data in the Cloud: @Earth

Kyle Jones, Amazon Web Services (AWS) Regis’rer
Abstract and Bio

Online Event - Oct. 27, 2021 - 11:00am-12:00pm CST

Unconventional SIG
Evaluating 3D and 4D DAS VSP Image Quality of Subsea Carbon Storage

Mark Willis, Halliburton Register
Abstract and Bio

Nov. 4, 2021 - 12:00am-1:00pm CST
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Guided Boats,
Cash Pots,
Trophies

October &, 2027
Harborwalk,
Hitchcock, Texas

1st Annual GSH
FALL Golf Tournament

November 8t", 2021

Hearthgtone Country Club

7615 Ameswood Rd, *« Houston, TX 77095
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2021 GSH FALL FORUM

Carbon Capture, Utilization & Storage (CCUS)

The Path to a Zero Carbon Future
November 18, 2021

Topics Include:

1.  Surface Operations and Economics
Reservoir and Caprock Characterization
Injection Operations and Induced Seismicity
Containment Monitoring and Leakage Risk Mitigation
CO2 EOR and Economics
Regulatory Environment and ESG

o v W

For Sponsorship and Registration info, call the GSH @ 281-741-1624 or visit gshtx.org

____________________________________________________________

i We extract the hidden value in seismic
obscured by the inherent shortcomings of multi-client data.

___________________________________________________________

|
|
[

IN-DEPTH |_ ), IN-DEPTH

GEOPHYSICAL COMPRESSIVE

Increase your seismic resolution or slash costs.
Compressive Seismic does either or both.
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Memorial Tribute
MICHAEL W. BENNETT 1938-2021

We are saddened to report the death of Michael Bennett from prostate
cancer.

Michael was educated in the UK where he received a Bachelor"s degree
from Southampton University (1959) and a Master's from Imperial College
(1962). He first worked for BP in Libya and then did a short stint in
Greenland. He joined Chevron in Houston (1966) at the beginning of the
seismic digital revolution. His career was almost entirely in seismic data
processing. Michael worked for Chevron (except for a few years seconded
to Amoseas) for most of his career, finally retiring as a consultant in 2006.

Michael was known and liked throughout the geophysical profession and
he will be missed.

DAVID JENKINSON

https://www.tributearchive.com /obituaries/22007399/michael-william-

bennett

Join or Renew NOW
GSH Membership year
begins July 1st

For $60/year

Join or Renew online at
www.gshtx.org or by phone at 281-741-1624

Be a part of one of the most active geophysical
organizations in the country.

Network with industry leaders and attend technical
meetings covering relevant topics.

Multi-year Membership renewal available now!
Contact Kathy Sanvido at 281-741-1624 for your multi-year renewal.
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Examples of Seismic Resonance from Air-filled Voids

Steven D. Sloan* and Daniel Z. Feigenbaum, U.S. Army Engineer Research & Development Center

Summary

Examples of resonance associated with shallow air-
filled voids are shown from experimental seismic
surveys. Basic data processing was applied based on
previously reported studies to determine if resonance
is observed over known void locations. Expanding the
study to voids of different sizes, at varying depths, and
in a range of different geologic settings would help to
better understand its potential as a tool for detecting
and localizing near-surface voids.

Introduction

The search for subsurface voids by both direct and
indirect means using seismic methods has been
ongoing for more than half a century. Cook (1965)
first employed seismic reflection methods to identify
and delineate brine-filled cavities associated with
solution mining. Watkins et al. (1967) sought to identify
a method capable of detecting

that called for applying a narrow automatic gain control
(AGC) window to boost the relatively low amplitudes
of any ringing wavelets present, identifying peaks in
the frequency-amplitude spectrum, and applying a
frequency filter with a narrow passband around the
peak frequency to enhance the ringing wavelets at
the expense of everything else. What remains is a
hyperbolic monochromatic signature of a secondary
source with the apex indicating the lateral location of
the anomaly along the seismic line.

Rubin et al. (2014) demonstrated a ringing effect
over several different small shallow targets, including
a rectangular cavity, cylindrical cavity, metal box,
and a powder-filled plastic barrel at depths ranging
from 0.2 to 2 meters. Through modeling they
determined that ringing occurred when the P-wave
velocity (VP) of the target is less than the S-wave
velocity (VS) of the embedding medium due to
impedance contrasts.

near-surface voids during lunar
exploration on the moon that
could be used for shelter during
meteorite showers or as cold traps
for ice accumulation. They observed
persistent oscillations lasting for
as long as four seconds recorded
over lava tubes in California,
USA. Rechtien and Stewart (1975)
attempted to duplicate the work by
Watkins et al. over a karst void in
Missouri, but were unsuccessful in
recording anything that appeared
to be resonance.

Korneev (2009) showed persistent
oscillations in experimental data
collected over a water-filled
barrel buried 5 m deep, ultimately
determining that circumferential
waves propagating around the

boundary between the barrel and

the surrounding medium were
responsible for the ringing. He
presented a data processing flow

Figure 1. Photo showing the void from Example 1.

Technical Article continued on page 10.

For Information Regarding Technical Article Submissions, Contact GSH) Coordinator Scott Singleton (Scott.Singleton@comcast.net)
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Technical Article continued from page 9.

Schneider et al. (2017) also showed the presence of
acoustic resonances in gas- and fluid-filled spherical
cavities using modeled seismic data as a potential
method of detecting evidence of subsurface nuclear
explosions. They concluded that in the case of a gas-
filled cavity where there is a large contrast in impedance
between the elastic and acoustic media, that internal
oscillations are nearly undamped with resonance
occurring in narrow frequency bands.
transmission translates to limited damping; however,

in other studies.

Low energy
one to the other.

if approaching critical damping, oscillations become

overdamped and the resonance will disappear.

Examples

This paper presents field-based examples of resonance
observed in common source and receiver gathers from
air-filled voids at depths greater than previously reported
Minimal processing has been applied
and is based on the method described by Korneev (2009),
including application of an AGC window and a bandpass
frequency filter. Examples presented here were collected
independently as parts of separate studies, hence the
acquisition parameters and equipment may change from

Methods The void in the first example (Figure 1) measures
approximately 1.25 m wide by 1.25 m tall. The
Trace Number
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Figure 2. Shot gathers before (top) and after (bottom) processing.

location, and purple where they are coincident.

Blue lines indicate the source locations, red lines the void

Technical Article continued on page 11.
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Technical Article continued from page 10.

Trace Number
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Figure 3. Trace-by-trace frequency-amplitude plot
highlighting the resonance at ~52 Hz.

gl

Y

depth to the roof is ~3 m. It was constructed using
a 6 m by 6 m vertical shaft for entry, exit, and spoils
removal. The horizontal shaft was excavated without
disturbing the overlying geology. The shaft is shored
with wooden beams and lined with wooden boards
(Sloan et al., 2013).

The site is located in the northeastern portion of the Great
Basin near the Great Salt Lake, a sub-province of the
Basin and Range province in the United States. The area
of investigation is underlain by a thin layer of Holocene-
age eolian sheet-sand deposits overlying Pleistocene-
age lacustrine deposits related to the former existence of
Lake Bonneville. Drilling at the site yielded 0.5-1.0 m of
eolian sheet sands across the entire site, underlain by fine-
grained lacustrine deposits. The eolian deposits consist of
fine-grained, loose to medium-dense silty sand and sandy
silt. The lacustrine deposits are comprised of alternating
layers of silt, sandy silt, and silty sand, overlying
gravelly sands and clayey sand toward the bottom
of the borings.

Figure 4. Picture showing the void described in the
second example.

Seismic data were collected using 144 40-Hz vertical
geophones with a 0.25-m spacing. The source was a
7.3-kg (16-1b) sledgehammer striking a steel plate every
0.5 m. Three impacts were recorded at each source
location and saved individually for subsequent quality
control and processing. Data were recorded using six
24-channel Geometrics Geode seismographs with 24-bit
A/D conversion. The sampling interval was 0.25 ms with
trace lengths of 256 ms.

Figure 2 shows three shot gathers with no processing
applied (top) and after applying a 5-ms AGC window
and bandpass frequency filter of 48-56 Hz (bottom). The
blue lines mark the source position, the red lines indicate
the void location, and the purple line is their coincident
location. Notice that in the first and third gathers that
even though the source location is to the right or left of
the void, the apex of the resonant energy still lines up
with the position of the void. Figure 3 shows a trace-
by-trace frequency-amplitude plot of the middle shot
gather from Figure 2, displayed as a percentage of
total amplitude. Note the high-amplitude band at
approximately 52 Hz.

A second example is presented from a former U.S.
military base camp in Iraq (Tucker et al., 2007). The
void measures 1.2 m tall by 1.2 m wide, also shored
and lined with wooden beams and boards (Figure 4).
The depth to the roof of the void is approximately 6 m.
It was also constructed by first excavating a vertical
shaft and then digging a horizontal shaft to avoid

Technical Article continued on page 12.
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Technical Article continued from page 11.

disturbing the overlying sediments. The site is comprised
of various layers of fine-grained sediments, including
eolian silts and sands, compacted silt and clay layers, and
unconsolidated sands.

Data were collected using a fixed spread of 72 40-Hz
vertical-component geophones spaced every two feet
(0.61 m). The source was a sledgehammer impacting a
steel plate every two feet (0.61 m). Four impacts were
stacked in the field and recorded at each source location.
A 25-ms AGC window was applied, followed by a 47-50
Hz bandpass frequency filter. Figure 5 shows a gather
after a 25-ms AGC window has been applied (left),
followed by a 47-50 Hz bandpass frequency filter (right).
Figure 6 shows a trace-by-trace frequency-amplitude
plot of the same gather, displayed as a percentage
of total amplitude. Note the high-amplitude band at
approximately 48.5 Hz.

Discussion

When considering the three different studies by Korneev
(2009), Rubin et al. (2014), and Schneider et al. (2017),
there is not a consensus as to the mechanism that
is causing the resonance or how it is propagated. Korneev
(2009) proposed that the resonant phenomenon is
a product of circumferential waves propagating
as Rayleigh waves around the free surface
boundary between the acoustic medium and the
surrounding elastic medium, which release low-
amplitude shear body waves over time. Rubin et
al. (2014) compared the spectral response of a
microphone inside of an excavated cavity and
a geophone at the surface with similar results and they
determined that the resonance recorded at the surface
is dominated by the acoustic modes generated from
inside the void. Schneider et al. (2017) presented a
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Figure 5. Data gather displayed after a 25-ms AGC window (left) and a 47-50 Hz bandpass frequency filter (right).
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Technical Article continued from page 12.

Trace Number

Frequency (Hz)

Figure 6. Trace-by-trace frequency-amplitude plot
highlighting the resonance at ~48.5 Hz.

study based on synthetic modeling that suggests internal
reflection to be the culprit. In that same vein, it should
also be pointed out that there are differences across the
studies as well. The Schneider study included a much
larger void (60 m in diameter) approximately 250 m deep
that represents a void left after a large-scale explosion.
Compared to the work presented here, the depths are
greater than the targets interrogated by Rubin et al.
(2014) and compared to Korneev’s (2009) experiment,
the target dimensions are larger (0.6 m vs. 1.25 m) and the
target velocity is much higher in the water-filled barrel. In
this case, our experimental parameters are more closely
aligned to Rubin et al. and likely translate to similar
propagation mechanisms.

Rubin et al. (2014) tested a variety of dependencies,
including length and depth. They determined that the
resonant frequencies generally decrease as depth
increases and that depth does not affect the frequency,
but does impact the amplitude of the response. In the
examples presented here, the longer void (20 m vs.
6 m) exhibited a slightly higher resonance frequency

(52 Hz vs. 48.5 Hz); however, with only two examples
it is difficult to support a relationship one way or the
other. More examples from targets of different sizes,
at different depths, and in a range of geologic
environments are needed to determine how consistent
the phenomenon is across variables.

Despite the path taken by modeling and/or
experimentation, one thing they all have in common is
that resonance is observed in the vicinity of air-filled
voids; however, the mechanism that generates it and
the propagation and interaction of different modes is a
complex problem.

Commonalities between the two examples shown here:

the resonance is not readily discernible on
common source or receiver gathers or in spectral
plots without processing applied to boost the
amplitudes of the ringing wavelets;

source locations from relatively longer offsets did
not produce the ringing effect and required the
source to be close to the target;

both of these examples used vertical-component
geophones. Horizontal geophones were not used
in either case, which presents another avenue of
investigation recording multiple components of
the wavefield.

Conclusions

Two examples are presented here where seismic resonance
is observed from subsurface air-filled voids. In these
instances the resonance was not apparent on raw shot or
receiver gathers without additional processing applied to
increase the signature amplitudes. The source did have to
be in close proximity of the surface location of the void to
generate the persistent oscillations. Both of these examples
focused on the vertical component, but horizontal
components may also provide additional information.

More work is needed with additional examples from
different depths, variable size voids, and in different
geologic settings (or a range of seismic velocities)
to determine the feasibility of using this method as a
direct detection method. Additional data processing
strategies may also be employed to more effectively
highlight the signal of interest at the expense of
other energy.

Technical Article continued on page 14.
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Technical Article continued from page 13.
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Mystery ltem Do you know what it is¢

This is a geophysical item...

This month's answer on page 16.

GSH ANNUAL SPONSORS:

Ltem Of Lnterest

Only two people ever served as PLATINUM
President of both the AAPG and the

SEG. Donald Barton was elected the I N - D E PT H

first and second President of the SEG

and was President of the AAPG for the GEOPHYSICAL
1938--1939 term. He served out his
term only a few days before his death. GOLD

Paul Weaver, the third SEG President,
was the other person to be elected
President of the AAPG. Both Barton
and Weaver were granted Honorary

Membership in the SEG. O
BRONZE

fairfiel
@ AAPG fairfield

For information about Annual Sponsorship go to: gshtx.org
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60+ shooters braved the heat to take THANK YOU TO OUR SPONSORS:
part in the Fall Warm-Up Shoot on | PLATINUM SPONSOR
August 26th. The GSH would like to | |

thank everyone who participated and -

everyone who helped put the event | | Weir Consulting
together. As always, huge thanks to | | '

all our generous sponsors: Weir |

Consulting, Ensign Natural Resources,

Petrophysical Solutions Inc. (PSl), | } E N S I G N P s ' 'E

.. ' NATURAL RESOURCES : :
Nodal Seismic, Z-Terra, Down Under | Petrophysical Solutions, Inc.

Technology (DUG), and American | SILVER SPONSOR
Shooting Centers (ASC), who all | sen . .
combined to make this event possible. e N 0 da |S els mlc
All proceeds raised will go to worthy | IN-KIND

GSH causes, including scholarships |

funds, student memberships and

educational outreach.

In addition to the sponsors mentioned
above, the GSH would like to thank
Allan Grimes and Archive Data
Solutions for providing the delicious
food that everyone enjoyed after the
shoot. Thanks also to DUG and Z- |
Terra for providing beverages to wash
down the delicious pulled pork Allan
whipped up!

Trophy winners were: Steve Mitchell -
Lewis Class AA, Will Stewart - Lewis
Class A, and Ivan Cisneros — Lewis
Class B. Ladies HOA was won by Kasey
Phelps.

Once again, thanks to all who made
the event possible, we hope to see you
next year at the Spring Shoot!

- Scott Sutherland, Chair
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The GSH - SEG Webinar Series is Online

Access the recordings of these webinars originally presented live from the
convenience of your home or office and according to your own schedule.

ple

~ Primary

Title

Seismic Modeling, Migration, and Inversion
Beyond AVO to Quantitative Inversion Interpretation Qll
Affordable S-Wave Reflection Seismology

Simplifying and Lowering the Cost of S-Wave Reflection
Seismology

Carbonate Essentials
Basic Seismic Interpretation

Basics and UPDATES on Anisotropy: Azimuthal P-P for
better Imaging, Fractures & Stress Analysis Acquisition,
Processing & Interpretation

Geophysical Signal Processing 101
Seismic Amplitude 20/20: An Update and Forecast
Extracting Geology from Seismic Data

Applied Azimuthal Anisotropy-Azimuthal 3D P-P Seismic:

WHY Bother?
Understanding Seismic Anisotropy in Exploration and
Exploitation

An Introduction to Borehole Acoustics

Topics in Land Seismic Data Acquisition, Processing, &
Inversion

Everything You Always Wanted to Know About
Microseismic Monitoring

Full-Wave Seismic Exploration: Acquisition, Analysis, &
Applications

Introduction to Applied Depth Imaging

The Interpreter's Guide to Depth Imaging

Machine Learning Essentials for Seismic Interpretation
Modern Seismic Reservoir Characterization

Borehole geophysics: Using rock properties, well logs, &
all kinds of seismic methods

View more details & access the recordings by visiting

Presenter

Bee Bednar

Bill Goodway
Bob Hardage
Bob Hardage

Chris Liner
Don Herron & Bob Wegner
Dr. Heloise Lynn

Enders A. Robinson & Sven Treitel
Fred Hilterman & Mike Graul

Fred Schroeder

Dr. Heloise Lynn

Leon Thomsen

Matthew Blyth
Oz Yilmaz

Peter Duncan
Rob Stewart

Ruben D. Martinez
Scott MacKay

Tom Smith
Leon Thomsen
Rob Stewart

G

SOCIETY OF EXPLORATION
—— GEOPHYSICISTS ——

seg.org/Education/SEG-on-Demand
then click on GSH/SEG Webinar Recordings on the right
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U of H Wavelets
NextGen - UofH Wavelets
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axtGen

Geophysical Society of Houston

Back to School Happy Hour — Truck Yard Houston

by Peter Lanzarone, NextGen Committee Chair

With in-person events beginning to start again for the GSH and other organizations, NextGen joined forces with the
University of Houston Wavelets for a back-to-school event on August 26, 2021. We had 14 attendees from UofH and
Rice, as well as GSH members working in the industry that spoke with students. NextGen handed out our new promotional
koozies as a thank you to all the attendees with the GSH logo and “I Heart Seismic” insignia. We think our guests enjoyed
these memorable gifts and will hopefully use these to spark geophysical conversations with their colleagues and friends.

Based on the success of
this event, we hope to put
on more in-person events
where students and industry
professionals can network
in a relaxed, laid-back
atmosphere. Keep a lookout
for future events like this and
contact any NextGen member
if you are interested in serving
as a mentor for early career
professionals or students. 0.

The Gu

These just published, limited printing

proof copy of the new industry
standard for seismic theory (and

other stuff) will surely be a valuable
tool as well as a keepsake for your
technical library!

$75

Member Price

Per the GURU...

Proceeds will be used to further scholarships, student
memberships, educational outreach, and other

activities of the Society.

Geophysical Society of Houston

22

Back to Index

Oct 2021




THIRD EAGE/HGS
- CONFERENCE ON
“LATIN AMERICA

leading the global future supply growth

SESSION OVERVIEW

Latin America — An Exploration Overview
Frontier Areas; New Plays and Missed Opportunities
Greater Caribbean; Non-Guyana and Suriname
Greater Caribbean; Guyana and Suriname
South Atlantic; Non-Brazil
South Atlantic; Brazil
Equatorial Margin - huge region, unclear potential
Southeast Margin - giant and super-giant discoveries & production; unexplored potential

Pacific Margin; Onshore and Offshore

Mexico

www.eage.org

Geophysical Society of Houston 23 Back to Index Oct 2021



http://www.eage.org

Submit a print
ready pdf and
include a link or
email address.

Place your

Business Card in The GSH Journal.

Call or Email for Rates.
Telephone: 281-741-1624 email: karen@gshtx.org

Allied

Z Geophysical
q Laboratories

UNIVERSITY o/ HOUSTON

POLARIS E&E SERVICES, INC.

480 Wildwood Forest Dr., Ste 480
The Woodlands, Texas 77380

Patrick W. KLEM

Executive VP
email pklem@polarisdata.com

phone (281) 367-6000  fax (281) 367-6160  cell (713) 252-0130

Kim Gunn Maver
VP Sales US

y kgm@qeye-labs.com
+45 2977 1963

WwwW .com

SEIMAX

TECHNOLOGIES

Matthew Mohr
Marketing Representative

4805 Westway Park Blvd., Houston, TX 77041
p: 832.554.4301 d:832.554.4317 c:281.851.3974
mmohr@seimaxtech.com

M ohn & #ssociates, LLC

Kenneth Mohn

10802 Oak Creek St.
Houston, Texas 77024

p. +1713 485-9696
f. +1 713 465-7868
kwmohn123@gmail.com

Dr. Kurt M. Strack

President

KMS Technologies - KJT Enterprises Inc.
11999 Katy Freeway, Suite 160
Houston, Texas 77079, USA

Tel.: +1.713.532.8144
Fax: +1.832.204.8418
VOIP +1.281.293.8144
Kurt@KMSTechnologies.com
www.KMSTechnologies.com

KMS Technologies

‘ ,‘_ N
Satinder Chopra i \,
Founder and President SamIGEU

(The seismic reservoir

WWWw.samigeo.com
characterization company)

Satinder.Chopra@samigeo.com

+1 403 6050118
9062 Scurfield Drive NW
Calgary, T3L 1W3, AB, Canada

Geophysical Society of Houston

KMS Technologies — Experts in integrated ElectroMagnetics

Technology development

* Reservoir monitoring seismic/EM

* Land: EM systems (MT, CSEM, IP)

* Marine systems

« Borehole & surface-to-borehole
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By Les Denham

The Doodlebugger Diary recounts the experiences of
geophysicists during their working lives. This month we
have the first of a number of occasional contributions
by Les Denham, author of the 2020 book ‘Blizzards
and Broken Grousers’, published by SEG. This book is
the recounting of Les’ experiences during the Antarctic
field operations in 1970-71. His crew’s objective was
to document ice thickness using radar, gravity and
magnetometer data. Les now devotes a lot of his time
helping Bill Gafford document the huge amount of material
at the GSH Geoscience Center, including getting that data
incorporated into the SEG Wiki.

g, | Doodlebugger Diary

Beginning the First Field Trip, Antarctica 1970

If our readers have stories of their early careers they would
like to share, please send them my way. I’ll be happy to
print them in this segment.

| had planned our first field trip in the 1970 glaciology
program to start “two to three weeks after arrival in
Antarctica”. We (the 1970 wintering party) officially took
control of Casey Station (Figures 1, 2 and 3) on February
16. So we expected to be able to leave for the field
around March 2.

We didn't.

Figure 1: Casey Station, viewed from the air in 2005 (By Graham Denyer - Own work, CC BY-SA 4.0, https://commons.
wikimedia.org/w/index.phpecurid=73001020).

Doodlebugger continued on page 26.

If you would like to add stories to the Doodlebugger Diary, send them to: Scott Singleton at scott.singleton@comcast.net
or mail them to Box 441449, Houston, TX 77244-1449
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Doodlebugger continued from page 25.

Figure 2: Location of Casey Station in Antartica (By Alexrk2
- Own workData from http://nsidc.org/data/moa/ -
Haran, T, J. Bohlander, T. Scambos, and M. Fahnestock
compilers. 2005. CC BY-SA 3.0, https://commons.
wikimedia.org/w/index.phpecurid=9536525)

| expected to have a few tasks before our equipment
would be ready for the field. On March 3, when we should
have been on our way, or at least ready to leave, | made a
list of mechanical repairs we had found we needed before
starting our year’s work:

1. The new Nodwell 110 tracked carrier (Figure 4),
the key vehicle for the field operations, needed
to have a leaking fuel tank repaired, ice grousers
fitted, and a rack built for carrying marker canes.
The ‘diesos’ (diesel mechanics) did all of this
kind of work. (Note: ‘ice grousers’ are devices
intended to increase traction of continuous tracks,
especially in loose materials such as soil or snow.
Ice grousers are commonly spiked cleats inserted
in each track segment).

The new Caterpillar D4 tractor (a common small
Caterpillar track-type tractor), the prime mover
for our field logistics, needed all its grouser
plate bolts replacing because the thread on
them had been stripped by overtightening; it
needed a cabin heater to be fitted; its electrical
system needed to be changed from 12 volts to

24 volts; and it needed fitting with ice grousers.
Each of the track grousers was attached to the
track chain by four bolts, and we had to replace
all of them. | personally replaced perhaps a
hundred of these bolts, unscrewing them with a
hand wrench, running the new nut onto the new
bolt by hand, and finally tightening it with a
torsion wrench.
3. The older Nodwell (see Figure 1 in September
Doodlebugger Diary for image), also essential
for field operations, needed a complete engine
overhaul, including replacing a cracked head; the
starter needed repairing; so did the generator;
and the differential needed overhauling. | did
not know enough to be much help with this, but
| watched part of the engine overhaul, and so
learned a lot about Detroit Diesel engines.

Our field living quarters, two RMIT caravans,
both needed the sledges under them rebuilt or
replaced. The diesos did this.

Nearly all this work was done by our four diesos (David
Blaby, Michael Webb, and Ron Gomez were Senior Diesel
Mechanics, while Jack Turner was Plant Inspector, but
we referred to them all as diesos). All of them possessed
almost magical mechanical skills.

We also had some expected tasks: mounting our
equipment in the new Nodwell; assembling the supplies
and equipment needed for living out on the icecap for
months; and testing of the final gear before leaving. | did
most of this, helped by Roger Harrison, the technician
sent by the Bureau of Mineral Resources to help with the
project, and George Suckau, the technician responsible
for maintaining our ice radar, as well as operating the
instruments at Casey associated with an ionospheric
research project.

Much of this preparation had to be done in the open
(the Nodwells would not fit into the workshop), and
we were hampered by blizzards (on February 24, 25
and 26, March 5 and 4). It took until March 16 for us
to complete preparations, and we attempted to start
that afternoon. But the tow hitch on the leading sledge
failed before the sledge moved. Our very capable
mechanics designed and constructed a replacement
in three hours, but by then visibility had deteriorated
to the point where we could not travel, so we did not
actually leave Casey for our first field trip until March

Doodlebugger continued on page 27.
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Doodlebugger continued from page 26.

CASEY

RECREATION LIMITS

13

;’{é‘ Australian Government

Australian Antarctic Division

“ Department of the Environment and Energy

Legend

Mast, Antenna

®.. .. Transmit Mast, Antenna
DANGER RF non-ionising radiation
DO NOT TOUCH MAST, ANTENNA

—e A02 Route, Waypoint
— — — Route - approximate, use caution

®—

Contour (Interval 10m)
Exposed rock Melt lake

Contours, exposed rock and melt lakes mapped
from aerial photography, January 1994 with minor
updates from satellite imagery, February 2011.

by about 0.23° per year.

Snow Petrel breeding area
Please do not enter these areas
as you may disturb nesting birds.

Island

Adélie Penguin colony

Follow the AAD guidelines for : b 7

approaching wildlife when ‘niéfgency \,:;ne:’ ‘ r/// 3

visiting Shirley Island. ca%he @ CAC Esx/Shiﬁey
|

/
Schulz J f

Point

Station Limits

Travel outside Station Limits
requires Station Leader approval.

D Extended Station Limits

+ Offshore rock, sometimes visible =
Cable True, Grid and Magnetic North
b approxiiocation are shown diagrammatically for
: . the centre of this map.
me==  Road ——— Rock/ Ice cliff Magnetic North is correct for

August 2017 and moves westerly

)

Phelps

78|

3.0,0€.0L1

«McMu‘IIin 5

480000]

i

3

o

E

m

Newcomb Bay

+Kilby b

Reef gm

T Bailey &

Rocks .7

s

and
i

For more detail see
Casey Station Limits,
Map No. 14597

ASPAT

——L A\ - e(Pdrsons))
Transmitt er'%l Outerop |
(Emergency.refuge) o fransmit

Collins

Rock 0 1

_66°17'0"S
O

A radio must be carried and
the intentions board filled in
when travelling to this area.

Recreation Limits

Travel permitted as per the

AAD Operations Manual Vol 1 (Station and Field).
Extreme caution should be taken as there are

ice cliffs and rocky outcrops near the coastline
and the sea ice between Shirley Island and the
station is not permanent.

Antarctic Specially Protected Area (ASPA)

Entry is prohibited without a permit.
All activities must be in accordance
with the management plan.

BAILEY ¥ - o antemafa
- g | - < 1 6 b Tos. 48
eceiver hi e AT 7 =
-, (Emergency refuge) - PENINSULA <@ | ) e
=g —m 5 e w0? o S .
@ > L =
{ / Emerge Nl v
cache[léz CCACHP Y e

__ CAUTION: Absence of the depiction of
hazards, including crevasses, daes not
necessariliy indicate a hazard free area, |

790 J 7 / ( 480000

Horizontal Datum: WGS84
Projection: UTM Zone 49
Produced by the Australian Antarctic Data Centre, August 2017

500

750 1000

Map Catalogue No. 14598

| Metres

© Commonwealth of Australia 2017

Map available at: hftp://data.aad.gov.au/aadc/mapcat/

Figure 3: Casey Station location on Bailey Peninsula (By Australian Antarctic Division (Australia) - Map 14598: Casey:
Recreation Limits, CC BY 3.0, https://commons.wikimedia.org/w/index.php@curid=91048374).

17, a month after taking charge of the station, and two
weeks later than anticipated. We left Casey at 0845
in fine and sunny weather, as seen on the cover of
Blizzards and Broken Grousers, with the temperature
a few degrees below freezing. | started in the lead,
driving the D4 towing a sledge train, with Jay (John
Young) as relief driver, and Blue (Alan Phillips) as
radio operator and cook. The balance of the field
party (the two Nodwells, with David Blaby, George
Suckau, and Roger Harrison) left Casey later, at
1430. Gordon Mclnnes (the Officer In Charge of the
wintering party) and Jack Turner accompanied them

in the Hotchkiss.

We drove that D4 inland onto the icecap for fourteen
hours and covered thirty miles. One step closer to being

able to begin the real scientific work... O

Figure 4 Nodwell 110 tracked carrier (https://www.
directindustry.com/prod/foremost-industries-lp/

product-57851-1388693.html).
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