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13 In the half century that Western Geophysi
cal has been in existence, environmental 
concerns have been perceived as an 

integral part of our business. Our work 
has taken us from the rain forests of the 
Amazon to the fragile tundra of the 

Arctic - and not without a conscientious 
concern for these environments and the 
creatures who live there. 

22 How can a working oilfield exist in 
harmony with nature's fragile ecology? 
Located off the northwest coast of 
Australia, Barrow Island is home to both 
the country's second largest oilfield and 
the richest assemblage of wildlife on any 
Australian offshore island. Eight species 
of marsupials thrive amid 300 oil wells 
on the 230-square-kilometer island. 

Z1 Western's new generation marine digital 
streamer, the LRS-24 Marine Telemetry 
System, employs fiber optics, high
channel capacity, and increased cable 
length to 6,000 meters to put Western 
miles ahead in marine data acquisition. 
The system promises to be a tremendous 
tool for the geophysicist. 

33 Western's newest South American pro

cessing center was brought on-line in 
record time and opened in January of 
this year. The Buenos Aires, Argentina, 
center joins Western's existing offices in 
Caracas, Bogota, and Rio de Janeiro in 
bringing a full suite of current seismic 
processing applications to clients in 
South America. 

Front Cover: Delicate environs such as the 
coral reefs of the Bay Islands, Honduras, 
are but one of many areas sensitive to man 's 
activities. Photo by Kristi Weddington. 
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A note from President Cramer: The following came across 
my desk recently and I thought Profile readers would be 
interested in seeing a concise summary of the major issue 
which confronts all Americans who are seriously concerned 
about the Country's reliance on imported oil for our future 
energy needs. The document was written by Robert B. Stewart, 
President of The National Ocean Industries Association. 

The extent to which the Iraqi invasion of Kuwait will impact 
world oil prices and U.S. energy security in the long run 
is still unclear. However, the invasion should remind U.S. 

policymakers and the public of two facts: (1) the U.S. is dependent 
on energy supplies from a region of the world that is wildly 
unpredictable; and (2) a healthy domestic petroleum industry is 
crucial if we are to insulate ourselves from this instability. 

Until the invasion, many Americans had become complacent 
about our dangerous addiction to foreign oil. But reports of 
rising gasoline prices and other economic woes in the wake of 
the Iraqi invasion have served as a wake up call to consumers. 
The U.S. now imports approximately half the oil it consumes, 
with almost one in ten of our imported barrels coming from 
either Iraq or Kuwait. At current rates of consumption imports 
are expected to rise in the coming years, which will in turn 
increase the U.S. trade deficit and our vulnerability to arbitrary 
supply and pricing decisions of foreign producers. Consider 
the following: 

D Iraq and Kuwait account for almost 9 percent of American 
crude oil imports. In seizing Kuwait, Iraq's Saddam Hussein 
has achieved significant leverage to manipulate oil prices. 

D Domestic oil production fell to its lowest level in 25 years 
in 1989 to 7.6 million barrels per day. To make up for the 
shortfall, the U.S. increased imports, which constituted 
almost half the $109 billion U.S. trade deficit. 

D The current estimate of undiscovered oil reserves beneath 
the federal Outer Continental Shelf (OCS) is about 18 billion 
barrels of oil and 145 trillion cubic feet of natural gas, or 
approximately one-third of all the recoverable oil and gas 
remaining to be discovered in the United States. 

D The safety record of the OCS industry is excellent. A 
National Academy of Science study shows that OCS 
development contributes only 1.5 percent of the oil found in 
the world's oceans, with 8 times that amount coming from 
natural seeps in the ocean floor and 30 times that amount 
from city and industrial contaminant run-off. 

D Through congressional moratorium and administrative 
action, including the President's recent decision to delay 
OCS development in many parts of the country, the U.S. 
has curtailed exploration for new OCS oil and gas reserves 
in all federal waters, with the exception of the Gulf of 
Mexico and certain parts of Alaska. 

An unstable energy market threatens the already sluggish 
American economy with recession. The U.S. has the technology 
to safely develop its own energy resources, yet federal policy
makers continue to lock up the lands and waters where these 
resources are found. 

Robert B. Stewart 
August 8, 1990 
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Russell Named Chief Operating Officer I Hix Named 
Chief Financial Officer 

John R. Russell has been elected execu
tive vice president and chief operating 
officer of Western Atlas International. 
Thomas B. Hix, Jr. succeeds Russell as 
chief financial officer. 

Russell, who took the post of recently 
retired Carroll M. Browning, had been 
Western Atlas' senior vice president and 
chief financial officer since 1987. Prior 
to the establishment of Western Atlas, 
Russell served as senior vice president 
of finance and administration for Litton's 
Resources Group since 1975. Russell 
joined Western Geophysical in 1969, was 
advanced to controller in 1970, and was 
named vice president of finance in 1973. 

Hix served as controller of Western 
Atlas since 1987. He joined Litton in 
1969 and was promoted to accounting 
supervisor at Western Geophysical in 
1971. After he served as area financial 
manager in London, he was promoted 
to Western Geophysical controller in 
1974. In 1984, Hix became vice president 
of finance and administration. 

Thomas B. Hix 

Brannan, White to Serve 
as IAGC Officers 

Orval Brannan, senior vice president of 
U.S. operations, will serve a two-year 
term on the board of directors for the 
International Association of Geophysical 
Contractors (IAGC), and Richard 
White, Gulf and East Coast marine 
operations manager, will serve a one
year term as an IAGC vice president. 

IAGC is a Houston-based international 
trade association representing inde
pendent service and oil company 
geophysical departments. 

Lowe Named Vice President 

Robert E. (Bob) Lowe has been appoin~ 
to the newly created position of vice 
president of administration and contracti 
for Western Geophysical . Lowe will be 
responsible for administering the increas. 
ingly complex area of geophysical con. 
tracts; and in addition, he will head the 
safety, security, purchasing, and shippilll 
departments. 

Lowe joined Western in 1984 after 
having worked for Litton Industries as a 
patent attorney since 1974. In 1987, Lowe 
was transferred to the Western Atlas 
International law department where he 
served as chief patent counsel until his 
recent appointment as vice president of 
the Western Geophysical division. 

R. E. (Bob) Lowe 

Cramer Receives Distinguished Alumni Award 

John R. Russell 

2 

President Neal Cramer received the 
1990 Haworth Distinguished Alumni 
Award from the University of Kansas 
Department of Geology. The award is 
presented to distinguished alumni in the 
categories of academia and industry in 
recognition of career achievements in 
which geological training played a part. 

Mr. Cramer was selected for member-

ship in Phi Beta Kappa while attending 
the University of Kansas, where he 
played varsity football. He began his 
academic career at the University of 
Kansas as a V-12 trainee while in the 
U.S. Navy. Upon graduation with a 
degree in geology, Mr. Cramer joined 
Western Geophysical in 1949. 

Mateker Named Vice President of Technology 

l)r. Emil J. "Buck". Mateker has been 
appainted vice president of technology. 
l)r. Mateker will oversee. ~~stem . 
c;eophysical research act1Vlt1es and will 
act as a Western spokesman on industry 
aechnology issues. He will also be re-
s nsible for the global positioning 
~llite (GPS) and associated navigation 
services recently merged into Western 
Geophysical. The sale of the assets of 
Mro's photogrammetry, digital conver-

sion, remote sensing, airborne geophysi
cal, and airborne radar services to Intera 
Technologies, Inc. was concluded 
effective May 31, 1990. 

Dr. Mateker joined Western Geophysi
cal in 1969 as manager of geophysical 
research and became vice president of 
research and development in 1970. He 
has served as president of Aero Service 
since 1974. 

Western Atlas Appoints Saltamachia Vice President
Eastern Europe/U.S.S.R. 

Joe Saltamachia has been appointed vice 
president of Western Atlas' eastern 
European operations. Responsibilities 
will include all service and equipment 
sales and operations in eastern Europe, 
including the U.S.S.R. 

Saltamachia was recently made Western 
Adas general manager in London, and 

also currently serving as vice president 
fl all Western Geophysical London-based 
operations and all marine operations in 

Europe, Africa, and the Middle East. 
Saltamachia joined Western Geophys

ical in 1953, was made area manager of 
marine operations for Europe, Africa, 
and the Middle East based in London in 
1975, and became vice president of 
London-based operations in 1983. In 
1989, he was appointed general manager 
of Western Atlas International operations 
in Europe, Africa, and the Middle East. 

leasley Named R & D Manager in Singapore 

l>r. Craig Beasley 

Dr. Craig Beasley has been appointed to 
the newly created position of research and 
development manager in Singapore. 
Beasley will continue Western's existing 
Singapore research program with 
emphasis on the specific technologies 
needed to support increasing exploration 
activity in the Far East. 

Beasley joined Western in 1981 after 
receiving his Ph.D. in mathematics at 
North Texas State University. He has 
made numerous contributions to the 
seismic industry in the areas of 
migration and dip moveout correction, 
and he was the recipient of the 1985 
Litton Advanced Technology Award. The 
author of several papers on seismic tech
nology, Beasley also holds four patents. 

Haidar Named Area 
Manager for Western 
Geophysical Operations 

Steve Haidar, former resident manager 
in Gabon, has been named area manager 
of Western Geophysical's West African 
operations. Haidar will continue to be 
based in the Houston office. 

Haidar began his career with Western 
in 1980 as an accountant in the general 
accounting department; nine months later 
he was named accounting supervisor for 
Western eastern hemisphere operations. 
Since that time, Haidar has held a 
number of accounting management posi
tions including finance and administration 
manager for South America and West 
Africa. Haidar became resident manager 
in Gabon in 1988, and assumed his new 
position in Houston in 1989. 

Steve Haidar 
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North Sea Crews, British Foundations Benefit from Safety Incentive Program 

Reporter R. 0. Stanland 

In spite of the harsh environment of the 
North Sea and complex operations, three 
Western - London crews not only achieved 
26 vessel months without a lost-time acci
dent, but also made significant charitable 
contributions. To promote safe working 
practices and maintenance of a safe work
ing environment aboard the Western 
Reliance, Western Cove, and Western 
Challenger during a 1989 contract, both 
Western Geophysical and the client estab
lished a joint safety recognition program. 

According to the program developed by 
London Vice President Joe Saltamachia 
and the client, the two companies would 
donate a sum of $33,500 (£20,000) to the 
designated charity of any crew that 
achieved a zero lost-time accident record 
during the contractual period. All three 
Western crews met their safety goals, and 
contributions were made to the Royal 
National Lifeboat Institution (RNLI) , 
founded by Sir William Hillary in 1824, 
and the Malcolm Sargent Cancer Fund 
for Children, a 21-year-old foundation 
named after the world famous orchestral 
conductor. 

The Western Reliance was the first to 
reach the target, and London Vice Presi
dent Joe Saltamachia presented the crew's 
contribution to the Coxswain of the Tees
mouth Lifeboat to be used to purchase 
new radar, navigation, and sounder equip
ment. Western Cove donations were made 
to the Lerwick Lifeboat Station in the 
Shetland Islands to upgrade the equipment 
facility. Western Challenger contributions 
went to defray the expense of a five-year 
survey performed by the Aberdeen 
Lifeboat Station. 

All three crews designated a portion of 
their awards to be presented in the 
memory of London's former Field Support 
Manager Ron Bass, who died in January, 
1989. Bass' widow, Maureen, selected the 
Malcolm Sargent Cancer Fund for Chil
dren to receive the crew contributions. 

4 

Captain David Polson (third from left ), chairman of the Lerwick lifeboat Station in the 
Shetland Islands , receives a contribution from the Western Cove from London Vice Presitkf# 
Joe Saltamachia (second from left) . Onlookers include client representative Dr. Ben 
Reinhardt (left) , Lerwick Lifeboat Secretary Magnus Shearer (fourth from left ) , and Lerwi 
lifeboat Coxswain Hewitt Clark (right) . 

The entire Western Cove crew attended the presentation ceremony in Lerwick, Shetland 
Islands. The crew members received a plaque in recognition for their donation. 

* Our special thanks go to Shell Expro for participation in this joint award program. 

to right ) Western Reliance Assistant 
rver Andy Beecroft, Reliance Assistant 

'nator Martyn Burton, and Reliance 
'nator Brian 0 'Neill receive a plaque 

t recognition of their contributions from 
lli~Ulh Lifeboat Secretary Donald 
~(second from right) and Teesmouth 

t Coxswain Peter Race (right). 

British Actor William Franklyn (center, rear) was on hand to receive donations presented by 
the Ron Bass family to the Malcolm Sargent Cancer Fund f or Children. Pictured front row, 
left to right are: David, Maureen, Catherine, and Stephen Bass. 

A double presentation ceremony to the Malcolm Sargent Cancer Fund for Children took place 
onboard the Royal Navy's H .M.S. Belfast, a floating museum in the Thames River. 
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New Seismic Ships 
Under Construct10n 

Three vessels are expected to be added 
to the Western seismic fleet during the 
second half of 1991. The vessels are 
currently being built by Ulstein Hatloe 
AS in Ulsteinvik, Norway. 

The ships will range from 230 to 305 
feet in length and from 55 to 66 feet in 
width with accommodations for 40 to 
60 people. The new ships, designed 
specifically to keep ambient noise and 
vibrations to minimum levels, will be 
equipped with dual , hydrophone-studded 
cables up to 20,000 feet long; and they 
will feature acquisition systems expand
able to three or four towed cables. 
Vessels will have onboard advanced data 
recording, precision navigation, and 
quality control systems. 

Smith Named 
Scholarship Recipient 

Derrol H. Smith, son of Safety Depart
ment Senior Secretary Judy Smith, is 
the recipient of a Parent/Teacher 
Student Association scholarship. Derrol 
is a graduate of Stratford High School 
in Houston , Texas, and plans to pursue 
a degree in environmental engineering 
at the University of Houston. 

Derrol H. Smith 
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Cruise Awarded 1990 Litton Scholarship 
Holly Cruise, daughter of Director of 
Electrical Engineering Ted Cruise, has 
been awarded a 1990 Litton National 
Merit Scholarship. She is one of 25 
scholars chosen to receive a Litton 
scholarship this year. 

Holly graduated from Stratford High 
School in Houston, Texas, where she 
was valedictorian of her senior class and 
president of the National Honor Society. 
Holly plans to major in business and 
accounting at Rice University in Houston. 

Holly is the second member of the 
Cruise family to receive a Litton merit 
scholarship; her brother, Gregory, was 
awarded a scholarship in 1988. 

Litton merit scholars are selected from 
the top one-half percent of graduating 
seniors on the basis of test scores, aca
demic records, personal leadership, and 
significant extracurricular activities. 
Established in 1955, the National Merit 
Scholarship Corporation program is now 

the nation's largest independently 
financed competition for undergraduate 
college scholarships. 

Holly Cruise cheeifuily accepts a Litton 
National Merit Scholarship from Western 
Atlas President Howard Dingman. 

Beasley and Lynn Paper Takes 'Best Paper' 
Award at SEG and CSEG 

Dr. Craig Beasley and Dr. Walt Lynn 
received the "Best Paper" award at both 
the 1989 Society for Exploration Geo
physicists (SEG) and the 1990 Canadian 
Society for Exploration Geophysicists 
(CSEG) conferences. Their technical 
paper entitled "Zero Velocity Layer: 
Migration from Irregular Surfaces" 
discusses the application of new migra
tion methods developed by Beasley and 
Lynn and for use in regions of rough, 
mountainous terrain. 

The story behind this popular paper 
was featured in the Winter 1989 issue of 
Profile; the paper can be ordered by 
filling out the Information Station order 
form in this book. 

Drs. Craig Beasley (Left) and Walt Lynn 
received two ''Best Paper'' awards this yetlf 
- one from the SEG and another from the 
CSEG. 

Manufacturing Division Formed 

Western Atlas Manufacturing is a newly 
j>nned division of Western Atlas Inter-

tional, Inc. The division produces seis
:c and wireline equipment for use by 
Western Geophysical and Atlas Wireline 
Services as well as the petroleum 

industry. . . . 
Seismic products, mcludmg recordmg 

equipment, land and marine seismic 
ctetectors, cables, energy sources, and 
special purpose vehicles, are manufac
tured, sold, and maintained by Western 
Manufacturing (formerly known as LRS). 
Equipment used in wireline services is 
being produced by the Atlas Manufac
turing group and marketed by Western 
Atlas Export Sales. 

J. Derek P. Jones has been named 
president of the Western Atlas Manufac
turing Division. Prior to joining Western 
Atlas, Jones' 32 years of executive, 
management, and operations experience 
were equally divided between wireline 

and seismic endeavors. He holds degrees 
in chemical and petroleum engineering 
from London University and The Royal 
School of Mines. 

J. Derek P. Jones 

Joint Seismic Processing Center Opened 
In Bandung, Indonesia 
Bandung, the capital of West Java, is the site 
of a new joint seismic processing center 
that opened in May, 1990. Western Geo
physical and Pt. Nusantara Systems Inter
national, Inc. (Nsn have entered into a 
joint operation agreement to offer seismic 
Processing services in Indonesia. Rick 
Johnston has been named center manager. 

The facility is staffed by Indonesian 
nationals in processing and computer 
operations and by Western processing 
specialists. Capable of providing com
plete 2-D and 3-D processing, including 
3-D DMO and migration functions, the 
center features an IBM 3090-600S vector 
computer system. 

NSI is a joint venture software company 
Providing comprehensive services in soft
Ware development, systems integration, 
data processing, and computing services. 

Rick Johnston 

Major Operations Center 
Established in Nigeria 
Western Atlas International has estab
lished a major operations center in Port 
Harcourt, Nigeria, to handle an increas
ing volume of business in West Africa. 
Four Western Atlas divisions share the 
38,000-square-foot center; the combina
tion of Western Geophysical , Atlas 
Wireline Services, Core Laboratories, and 
Downhole Seismic Services field opera
tions offers seismic exploration, well 
logging, core and fluid analysis, and 
reservoir description services to private 
and national customers in the region. 

The multimillion dollar Port Harcourt 
facility, staffed by approximately 100 
people, will support the more than 
1,000 people now employed by Western 
in West Africa . According to Western 
Atlas President Howard Dingman, our 
operations in Port Harcourt are repre
sentative of our continuing effort to 
integrate multidivisional capabilities. 

Seismic Program to be 
Conducted in Mongolia 
The Ministry of Heavy Industry of the 
Mongolian People's Republic, Explora
tion Associates International (EAIT), 
and Western Geophysical have entered 
into an exclusive agreement to conduct a 
seismic program in Mongolia. The first 
phase of the speculative seismic program 
is scheduled to commence in the first 
quarter of 1991 provided that there is 
adequate expression of interest by the 
energy industry. 

The first phase, once approved by the 
Mongolian government, is planned for 
the Zunbayan Basin. Mongolia's Ministry 
of Heavy Industry intends to begin 
licensing exploration areas during late 
1991 and early 1992. 
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Western/landmark Graphics 
Announce Cooperative 
Agreement 

Western Geophysical and Landmark 
Graphics have entered into an agreement 
that will enable petroleum industry clients 
to obtain seismic data in a format that 
can be easily loaded onto Landmark work
stations. The agreement is the first such 
agreement between a geophysical con
tractor and a Computer-aided Exploration 
(CAEX) vendor to improve access to 
seismic data on interpretation workstations. 

Many petroleum companies using 
CAEX technology encounter significant 
delays and costs when reformatting and 
loading seismic data for use on interpre
tation systems. The Western/Landmark 
agreement will enable Western to deliver 
processed seismic data to clients on 
either magnetic tape or optical disks for 
use on Landmark workstations. 

Western intends to distribute these pro
grams worldwide as demand dictates, 
enabling processing centers to offer 
Landmark formatted seismic data to 
Western and Landmark clients. Proprie
tary and speculative surveys will be 
available in fully compatible 2-D and 
3-D seismic files. 

Singapore Center Complete 

At Profile deadline, Western's Singapore 
processing facility was just completed. 
The 86,000-square-foot building contains 
an IBM 3090-220E-VF system for an 
increased computing capacity; and is 
expected to be staffed by 180 employees. 

Profile will introduce you to the new 
Singapore facility in the next issue. 
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Norris Recognized for Technical Achievement 
There comes a moment when it all 
seems worthwhile. For Mike Norris, 
manager of Applied Technology -
Land, that moment came on May 17. 
On that date, Norris became one of 13 
proud recipients of Litton's 1990 
Advanced Technology Achievement 
Awards. This prestigious award was 
given to commend Norris' efforts in the 
development and support of the Field 
Ancillary Computer Effort (FACE) 
System, a multi-year effort that has had 
a substantial positive economic impact. 

According to Litton Chairman Orion 
Hoch and President Roland Peterson 
these award winners are the true visi~n
aries of our company - scientists and 
engineers working hard to ensure that 
Litton remains a technology leader for 
many years to come. 

Since the implementation of the FACE 
System in 1987, development and support 
of the system has been the responsibility 
of the Applied Technology - Land depart
ment headed by Norris. The FACE system 
is a microcomputer-based suite of soft
ware designed for use on geophysical crews. 
An integrated set of applications for 
quality control during acquisition, the 
system supports Western crews with a 
highly integrated environment for on
site processing and quality control; and 
it provides clients with a quality service 
for planning complex surveys. 

For 3-D surveys, various data acquisi
tion techniques based on geophysical 
objectives, terrain, operating conditions, 
and available equipment can be simulated. 
This provides the ability ultimately to 

select the most effective scenario, pro. 
duce plots to demonstrate its attributes, 
and evaluate the acquisition effort. 

Winners of the Litton Advanced 
Technology Achievement Awards are 
chosen by a Litton committee of expens 
from patents and licensing, advanced 
techn~logy engineering, and planning. 
Select:J.ons are based on creativity and 
unique application of each technology 
its ability to strengthen the firm's co~- 1 
petitive position, and its potential to 
expand Litton's position in new or exist
ing markets. Since the annual program 
began in 1980, 144 men and women 
have been recognized. This year's 13 
recipients represent six Litton divisions. 

Mike Norris 

A WOtd w~th Litton Award Winner 
llfb#oms 

Mike Norris joined Western Geophysical 
upon receiving his de~r~e in electric~] 
engineering from Loms1ana Tech Um
versity in 1972. He now manages the 
Applied Tec~ology - L~d group, . 
interfacing with all operatmg groups m 
areas concerning land acquisition. 

Why did you choose to join Western 
Geophysical after graduation? I was 
looking for something interesting and 
Western offered that. With Western, I 
understood there would be some travel 
involved. So, I accepted the job. 

What has your career path been here 
at Western? I started out as a junior 
observer on a crew working in the 
Atlantic about 150 miles offshore 
Canada near Sable Island. It was a 
two-boat, bottom-drag cable operation. 
From there, I became junior observer 
on the "GULFREX", a Gulf Oil seismic 
research vessel operated by Western 
Geophysical. When I joined the ship, 
the crew was acquiring reconnaissance 
data, looking for large basins around 
New Zealand, the northeast coast of 
Australia, and Newfoundland. My next 
vessel was the "RIV Hollis Hedberg", 
where I served as lead engineer. The 
"Hedberg' ' was one of the first 
geophysical vessels to provide onboard 
brute stack. It also used inertial and 
satellite positioning and was equipped 
for geochemical analysis. My next 
assignment was in the technology group 
where I worked with Ralph Landrum. 

Are you surprised to find yourself 
receiving such an award? How do you 
feel about it? Yes, I am a bit surprised, 
but I'm also very pleased to receive 
such an award for myself and the other 
people who are responsible for the 
development of the system. The success 
of the FACE system is due to the efforts 
of members and former members of the 
Applied Technology - Land group, 
including Mike Fleming, Ralph Landrum, 
Frances Breve/le, Kevin Crozier, Pat 
James, Lynn Hayes, Steve Cook, Rose 
Davis, and James Darnell. 

Will you continue to work with the 
FACE system? The bulk of FACE 
applications are already in place; the 
major efforts now are to support new 
applications required by Western 's 
clients and to provide a higher level of 
software integration. 

Would you say that the successful use 
of the FACE system is your most 
satisfying accomplishment since 
coming to Western? No. The most 
satisfying challenge for me came about 
12 years ago, when I wrote the 
software for the Similarity Analysis 
Program (P-604). It was my first 
assignment in the applied technology 
group. The software is used to test 
every vibrator at startup and on a 
monthly basis; the same software is 
available on the FACE system. 

Do you consider the environment here 
at Western to be particularly 
conducive to technological innova
tions? H so, why? Yes , I do. Western is 
an ''open '' company. It has an opera
tional structure, but, at the same time, 
there is a great deal of freedom and 
opportunity. At least it's been that way 
for me. 

What new developments have been 
added to the FACE system over the 
last year? New developments have been 
incremental, tending toward tighter 
integration and reduction in the amount 
of transcription. An example of such a 
new development would be the ability to 
take the geometry from SERCEL SEG-D 
headers. 

What has the response been inter
nally and externally? The FACE 
system is used on the majority of 
Western 's large foreign land crews and 
on a number of our boats. There is also 
a definite external need. The software 
seems to meet client requirements; 
many clients are willing to pay for the 
option of having the software and the 
people on site to run it. 

Do you feel that FACE will continue 
to strengthen our competitive position 
in the marketplace? I hope so; we are 
definitely doing our best to make that a 
truth. 

What is the current focus of research 
in Applied Tuchnology - Land? What 
current needs are being addressed? 
The current focus is toward more 
automated observer reports. We want to 
simplify the paper ''storm''. Ultimately, 
the Society for Exploration Geophysicists 
(SEG) and/or the United Kingdom 
Offshore Operators Association 
( UKOOA) will define a standard 
ancillary data format. When they do, 
we will supply that to our clients. 
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1990 Canadian SEG Convention 

Successful Start to a 
New Decade 
Reporter Larry Matthews 

"Geophysics-Exploring the Next Decade" 
was the theme of the 1990 Canadian 
Society for Exploration Geophysicists 
(CSEG) conference held in Calgary in 
May. Nearly 2,000 people attended the 
convention, which encompassed two days 
of technical presentations and included 
an active and diverse exhibit area. 

In addition, a workshop on "Geophysics 
in the 1990s" was presented, featuring a 
distinguished list of panelists who dis
cussed a broad range of issues from 
technological improvements, to the 
emerging role of contract professionals 
as an alternative to full-time staff, to the 
alarming decline in enrollment in the 
geosciences at Canadian universities. 

Western Geophysical used its exhibit 
space to promote spec data and lake 

NEWS BRIEFS 

acquisition capabilities with the 
DIGISEIS-200® digital RF telemetry 
system. 

A joint contribution from Western 
Geophysical , Core Laboratories, and 
Atlas WireHne Services entitled 
"Integrated Acoustics: Decoding the 
Seismic Response" brought interest to 
another corner of the exhibit space. On 
display was a working acoustic velocity 
measurement device (with pulse generator, 
piezoelectric crystal end plugs, a digital 
oscilloscope, and a PC to capture the 
transmitted waveforms), which allows the 
rock velocity to be calculated. Also 
featured was Atlas Wireline's Well Data 
System (WDS), which can be used to 
calculate sonic logs to provide superior 
seismograms for modeling and correlation 
with surface seismic data. 

The 1991 CSEG will be held in 
Calgary May 14-16. 

DIGISEIS-200 is a registered trademark of 
Terra-Marine Engi neering, Inc. 

This BBV60-60 Marauder vibrator, capable of 61, 800 p ounds peak force, sat ominously 
outside the convention center in Calgary. Vibroseis Supervisor Shawn McWeeney managed 
to maneuver the vehicle around trees , benches, and flower beds to its prominent position. 
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New Technologies 
Presented at EAEG 

.Reporters .Rick Workman , Wendell Wiggins 

Western Atlas International turned out 
in force at the 52nd Meeting and Tech. 
nical Exhibition of the European Ass0• 

ciation of Exploration Geophysicists 
(EAEG) held jointly with the annual 
meeting of the European Association of 
Petroleum Geologists in Copenhagen in 
May. The Western Geophysical, 
Downhole Seismic Services (DSS), and 
Western Manufacturing divisions dis- I 
played their products in the technical 
exhibition. 

In keeping with the increasing use of 
computer workstations, Western 
Geophysical demonstrated the FACE"' 
and CNAVCHKT"''" software on a PC 
workstation , and DSS demonstrated VSP 
processing on a UNIX® workstation. 
Poster displays and brochures covering 
much of Western's recent technology 
were exhibited along with posters 
emphasizing our commitment to safety 
and environmental protection . 

Several papers on seismic processing 
were given in the technical sessions. 
Attracting perhaps the most interest was 
a paper given by Scott MacKay entitled 
"Imaging and Velocity Estimation with 
Prestack Depth Migration". A brochu 
on this increasingly important method 
was prepared for the meeting, and can 
now be ordered by filling out the 
Information Station form in this 
publication. 

Added to the challenges and oppor· 
tunities presented by our new technology 
are opportunities in new geographical 
areas. Reflected in the EAEG attendance 
was the rapidly changing political sceno 
in Europe; both delegates and exh ibito 
from eastern Europe were far more 
numerous than in previous years. 

UNIX is a registered trademark of AT&T Bell 
Laboratories . 

western Atlas Technology on Display 

Integration of res~rvoir descripti~n , 
hemical, and environmental services was 
~e theme of a special miniconference 
held in May at Western Atlas corporate 
headquarters in Houston. A dual-purpose 
event exhibits of current Western Atlas 
teehn~logy were viewed by a select 
group of approximately 40 security 
analysts and by Western Atlas employees. 

The analysts attended presentations by 
five Western Atlas divisions, demonstra
tions of wireline logging unit operations, 
Flow Loop operations, and sensor devel
opment, and product exhibits. 

The product exhibit area was also 
opened to Western employees, and 
afforded an opportunity to understand 
how work performed by one division 
complements or augments work per
fonned in another. 
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A Note from President Cramer: 
While on vacation, I stopped in Valetta 
Malta, to visit with WiHie Caruana of ' 
Jos. S .. ~aruana and Sons, Ltd. I first 
met Wtlhe in 1958 when Western used 
his shipping agency to provision the Oil 
Creek and Bluff Creek for a survey off
shore Sicily. From that humble beginning 
~illie's agency has served Western con-' 
!muously over the past 32 years, provid
mg for our vessels as they transited or 
work~d in the Mediterranean, supplying 
matenals for our North African land 
crews, and taking care of hundreds of 
Westerners, both on land and marine 
crews, as they have passed through 
Malta. 

Willie's office is a virtual museum of 
Western Geophysical with the walls 
lined with pictures of Western vessels 
and 'Yestern .people. His pride in being 
associated with Western is everywhere
even on his building nameplate and truck 
decals. We are grateful to Willie and his 
staf~ for their loyalty and exemplary 
service over a long period of time. 

Safety Suggestions Recognized 

Howard Kinkead 
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Willie Caruana and fa ·1 ( l · h p . 
the Jos S Ca m1 y ~ ong wit resident Neal Cramer, second from right) infa'Ont 

· · ruana agency m Malta. 

Party 773 Mechanic Howard Kinkead 
received a safety award for his suggestion 
to secure drums on vibrator service 
trucks_ with inward lockdown hooks. By 
changm~ the hooks used to secure drums 
on service truck storage racks, tripping 
over the hooks can be avoided. 

. Party 79~ Helper Jay Emery was recog
nized for his suggestion to increase the 
width of grated metal catwalks on tracked 
cable trucks. Increasing the width of the 
ca~alks to provide a larger platform on 
which to stand and walk while deploying 
cable and geophones has so far elimi
nated injuries caused by falling from 
tracked vehicles. 

Party 121 Gun Mechanic John Reese 
also received recognition for his 

suggestion to install lights on the gun 
dee~ of Western's Alaskan ships to · 
warnmg that the energy source system 
pressured up. Rotating yellow beacons 
have now been installed along the back 
decks of Alaskan seismic vessels. 

To pro~ote employee safety suggesti 
and solutions to specific work proble 
the Western Safety Department distri
butes a Problem and Suggestion form 
company wide. 

I Profile 
Earth's rich heritage is the 

rJ every human being on the planet. 
llSk is great, but the reward for 

ing the environment is obvious. 
to be effective in preserving the 

resources, the task must be borne 
y by individuals, but by industry 
. The geophysical industry is 
a conscientious effort to effect 
nomic growth and environ

preservation. The following 
encapsulates how environmental 
impact the geophysical industry 

how our industry is addressing 
ental concerns. 

r * 
he decade of the sixties heralded 
the emergence of the civil rights 
movement in the United States; 
the sixties also saw the publication 

landmark book - Rachel Carson 's 
Silent Spring ' ', which brought to 

the potential threat of chemicals 
used to boost food and plant 

'on. 
'11le seventies found us in the midst of 

ontlwar demonstrations and flower 
'tn taking us ''back to nature ''. 

'111 outcries of such people as Barry 
"Commoner, Rachel Carson, and Jacques 
Cousteau were heard, and the first 
'F.arth Day " was held on April 22, 

1970. Acts signed by President Richard 
Nuon culminated in the establishment 
o/the U.S. Environmental Protection 
Af111ey (EPA ) on December 2, 1970. 
~~er, environmental issues were 
~"'''Played, as the Watergate scandal 
btcaine the "mega-issue" of the seven
du, raising questions regarding the 
Uutgrity of the American government. 
~ eighties brought a major battle 

against alcohol and drug abuse; the 
decade also found government and 
Industry facing a rising tide of environ
lntntal legislation. 

Now, 28 years after Carson's "Silent 
Spring" expose, the environmental issue 
has come into its own on individual and 
industry levels. Concern for our planet 

· Earth is ranked alongside this decade's 
''mega-issues'' of drug abuse, racial 
and ethnic tensions, foreign competition, 
and the U.S. economy . 

Toxins, hazardous substances, urban 
air quality, and potable water are 
among today's major environmental 
concerns. 1he focus is on mankind's 
relationship with the environment; and 
the implication is that man's activities, 
especially commercial ventures of all 
types, challenge the habitability of the 
planet. One of the concerns to rise from 
the environmental focus is the 
compatibility of oil exploration with the 
preservation of marine life, wildlife, 
and plant species. 

According to American Petroleum 
Institute Chairman Allen E. Murray, the 
petroleum industry understands public 
concern about the environment. ''We 
firmly believe that the nation can have 
both environmental protection and 
economic growth,'' Murray said. ''It is 
vital that we have both. '' Such was the 
theme of this year's Offshore Technology 
Conference (OTC) in Houston, Texas. 

The content of the earth 's oceans and 
continents are in constant use by man 
and numerous other inhabitants. Geo
physical surveying is but one of many 
activities taking place at any given 
moment. This sharing of resources 
prompts a need for courtesy on the part 
of man, and, according to former IAGC 
Public and Governmental Affairs Chair
man Larry Bowles, the geophysical 
industry desires to operate in this 
''spirit of community''. 

As one geologist puts it, ''like it or 
not, we are the stewards of earth's rich 
heritage . . . if we aren't carefal, some 

Bald &gle (Photo courtesy of U.S. Fish 
and Wildlife Service/Lee Emery.) 

of that richness could be lost . . . It's 
something we have an obligation to 
care about''. 

According to International Association 
of Geophysical Contractors' (IAGC) 
President Charles Darden, the United 
Kingdom-based Exploration and Pro
duction (E & P) Forum and IAGC's 
Europe, Africa, and Middle &st (EAME) 
Chapter are currently working together 
to develop new industry-wide operating 
guidelines for oil exploration - including 
geophysical surveys - in tropical rain 
forests and other environmentally sensi
tive onshore areas. Concerns have also 
been expressed by various fishing 
interests in Norway, Denmark, and 
Scotland that geophysical activities may 
be adversely affecting commercial 
fishing. This issue was recently resolved 
via negotiations between the Norwegian 
national oil company, Statoil; IAGC; 
and a special ''fish/ seismic work 
group'' of the OLF, a Norwegian oil 
company trade organization. 

Results of worldwide scientific studies 
conducted to determine the possible 
effects of seismic activity on the marine 
environment continue to be examined, 
and fending has been approved to carry 
out additional research on the subject. 
According to Darden, "Through such 
extensive cooperative efforts as these, 
along with our industry's willingness to 
deal with a potentially major problem 
in a proactive manner, licensing con
tinues in offshore areas around the 
world. Further, extensive evidence has 
been accepted by the scientific com
munity and government that supports 
the absence of hannful effects of airguns 
and seismic ships on the marine envi
ronment and lack of interference with 
other commercial activities in the 
proximity of seismic work. '' 

Editor 
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and fending has been approved to carry 
out additional research on the subject. 
According to Darden, ''Through such 
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Every Day is Earth Day! 

Conscientious Seismic 
Exploration Addresses 
Environmental Concerns 

Sea otter (Photo courtesy of U.S. Fish 
Wildlife Service/Mike Boylan.) 

Seismic survey planning involves 
much more than choosing areas 
to be surveyed and moving er 
and equipment to the site. Su 

plans in environmentally sensitive areas 
1?ust take into account feeding, migra
t10n, and habitats of fish and wildlife· 
and seismic contractors must make e;e 
effort to leave the environment virtually 
unaltered. 

In the half century that Western Geo
physical has been in existence, environ
me?tal concerns have been perceived as 
an integral part of our business. Seismi 
surveying puts us in direct contact with 
nature; our work has taken us from the 
rain forests of the Amazon to the fragil 
tundra of the Arctic - and not without 
a conscientious concern for these envi
ronments and the creatures who live 
there. 

Modern geophysical research method 
and operations are an improvement over 
those of 20 years ago, or even five y 
ago. Past and ongoing biological studies 
have answered many questions about 

Deep-water lace coral (left foreground) 
found off of the Bay Islands, Honduras. 
(Photo by Kristi Weddington.) 

potential effects of seismic activity on 
the environment and have made it possi
ble for seismic exploration to take place 
without adverse effects to either terres
trial or marine life. 

Familiarity with terrain and climate is 
not enough; today, our "homework" 
includes third-party biological research 
groups and archaeologists assigned the 
task of pinpointing specific locations in 
the proposed survey area that might be 
either vulnerable or off-limits to par
ticular exploration activities. 

Research regarding the habits of wild
life in the area is also examined and· 
updated; and the needs of those creatures 
are accommodated through appropriate 
adjustments to methods and/or schedules. 
All crew members are informed of 
necessary wildlife considerations. 

For instance, a necessary precaution 
when working in the Arctic is the need 
to establish our camps inland rather 
than on or near routes the polar bears 
normally travel along the coast. Schedul
ing of seismic activity depends upon not 
only climatic conditions in the area of 

15 
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Caribou bulls (Photo courtesy of U.S. Fish 
and Wil.dlife Service/John Sarvis.) 

Polar bear (Photo courtesy of U.S. Fish 
and Wil.dlife Service/Dave Olson.) 

the Beaufort Sea, but also on the den · 
habits of the bears during a particular 
period. 

Seismic operations are not allowed 
take place within one-half mile of any 
denning barren ground grizzly (in the 
upland area) or any denning polar bear 
(near the sea coast or in the lower 
reaches of major rivers or estuaries). 
Polar bears and grizzlies represent only 
very small percentage of resident wil · 
whose habits must be considered befo 
seismic operations begin in Arctic 

Protection at Species 

Harrassment of endangered or threaten 
species, intentional or unintentional, is 
concern both on land and at sea. For 
example, aircraft transporting equipme 
or crews in the Arctic are asked to m · 
tain 1,000 feet clearance over designa 
caribou concentration areas so as not 
disrupt feeding and other normal behavi 
patterns. Also, vessels and aircraft are 
asked to avoid groups of whales ; and, 
for example, other than emergency, 
flights lower than 1,000 feet or within 
500 lateral yards of a whale grouping 
are avoided. Marine vessels are requi 
to take precautions to avoid harrassme 
or separation of whale groups includi 
significantly reducing speed when 
within 300 yards of a grouping. 

Swampland (Photo courtesy of U.S .. Fish 
and Wildlife Service IE. La Verne Smrth . ) 

Alligator (Photo courtesy of U.S. Fish and 
Wildlife Service I David Gache. ) 

Work sites are regularly monitored by 
both private and government environ
mental agencies. 

Land Issues 

On land, the primary concern is move
ment of crew members and equipment 
over the terrain. Protection of terrestrial 
creatures' habitats is of the utmost con
cern. In laying a seismic line on land , 
Western crews must often enter private 
property (such as far~land) a?d must 
follow specific access mstruct1ons. They 
also must make every effort to restore 
the property after surveys are compl~ted . 
Holes are plugged to avoid any possible 
contamination of groundwater. 

Environmental guidelines vary depend
ing on the geographic location of the 
prospect. In Nigeria , w~ are asked not 
to cut certain types of timber. In tundra 
locations, all support vehicles, including 
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over the terrain. Protection of terrestrial 
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Dunes (Photo courtesy of U.S. Fish and Wildlife Service/Donald White. ) 

Brittle starfish on red rope sponge. (Photo 
by Kristi Weddington. ) 

vibrators, are operated in a manner such 
that the vegetative mat is not disturbed. 
Tums by tracked vehicles are limited to 
15 degrees in a single turning movement 
unless adequate snow cover is available 
to preclude damage. 

Altering the banks of watercourses is 
also prohibited. In the Arctic, water
courses must be crossed at shallow riffle 
areas from point bar to point bar wher
ever possible. This procedure helps to 
prevent freeze down of pools harboring 
overwintering fish. 

Another concern on land is the pos
sibility of seismic activity disturbing 
archaeological remains. According to 
Rocky Mountain and West Coast Manager 
Jarett Crowell , "Eighty percent of data 
acquisition operations in the Rocky 
Mountain region require an archaeologi
cal survey to be made prior to place
ment of the seismic line." Once pin 

flags are placed and any divergent areas 
marked, an archaeologist examines the 
area within a 100-foot corridor of the 
center line. This procedure is usually 
necessary on all federal lands. A report 
of investigations must be submitted to 
the proper federal agencies for review 
and concurrence before the project can 
proceed. 

An artifact is defined by the Wyoming 
Bureau of Land Management as being 
50 years old or greater, and a site is 
defined as two or more associated arti
facts or one of clearly definable cultural 
features or structures greater than 50 
years of age. If a site or artifact is 
found, each site or artifact must be 
recorded with supporting documentation. 

"Our role is to assist Western in com· 
plying with government regulations and 
to protect archaeological remains," says 
Archaeological Consultant Jim Welch. 

Wetlands (Photo courtesy of U.S. Fish and Wildlife Service. ) 

"We frequently encounter nomadic 
Indian artifacts, rock art, and teepee 
rings in the Rocky Mountain area ." A 
recent survey also required Western to 
subcontract an historian to record and 
evaluate several abandoned historic coal 
mines. 

Seismic lines that happen to coincide 
with emigrant trails, such as the Oregon 
and Pony Express Trails, are not allowed 
within 1/4-mile of either side of the trail 
and cannot cross the trail except at 
already approved locations such as any 
established paved or dirt roads and por
tions of trails which have been disturbed by 
natural causes such as erosion. 

Marine Issues 

At sea, the focus of environmental con
cern for seismic activity is the possible 
effects of seismic activity on the marine 
habitat and users of the marine environ
ment. Unlike the tankers delivering oil 
~ market, the geophysical research fleet 
is involved in a very different phase of 
the petroleum industry. Offshore, our 

exploration industry is involved in con
ducting surveys of the ocean floor and 
underlying geological formations to 
locate oil or gas reserves. 

Because the geophysical industry comes 
into frequent contact with commercial 
fishermen, specific attention has been 
paid over the years to studying the 
potential effects of seismic surveying on 
aquatic life. Extensive research has been 
conducted by the industry as a whole 
and by Western Geophysical in conjunc
tion with third parties in an effort to 
guarantee that geophysical exploration 
will not result in fish kills. 

Prior to the mid-sixties, dynamite or 
other high explosives were used as an 
acoustic source in geophysical explora
tion. It was found that the fast rise in 
pressure associated with the dynamite 
discharge could result in physical damage 
to fish air bladders and that acoustic 
effects could prove harmful to sea 
dwelling mammals. These methods are 
no longer used. 

Since then, alternate energy sources 
(air guns) have been developed for 

Key deer (Photo courtesy of U.S. Fish and 
Wildlife Service/John Oberheir.) 
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Green colonial anemone. (Photo by Kristi Weddington.) 

technical and economic improvement 
and to prevent damage to marine life. 
Air guns and similar sources have 
significantly slower and lower peak 
pressures than dynamite, so that 
changes in underwater pressure do 
not result in physical damage to fish 
or adverse behavioral reactions in 
marine mammals. 

In some shallow water operations, 
instrument boxes and hydrophones 
used to acquire seismic data are 
weighted to lay on the seabottom, 
causing a minimum of interference 
with the surrounding environment. 
Recent jet propulsion designs for use 
in shallow water environments have 
virtually no moving parts underwater, 
leaving the marine habitat practically 
undisturbed. 

Shared Research Efforts 

In 1983, geophysical contrattors 
decided to put their technology on 
the line. Four types of marine mam
mals (grey whales, otters, seals, and 

bowhead whales) were placed together 
with seismic vessels in the marine 
environment under scientifically sound 
research conditions. U.S. government 
scientists and specific environmental 
groups were invited to observe the 
actual reactions of these mammals to 
seismic operations. 

Varying patterns of acoustic stimuli 
emanating from the acoustic pulse 
generator were measured and the effects 
monitored. Results indicated that the 
seismic operation did not significantly 
affect the mammals' behavior. In the 
instance of the sea otter, even when 
operations were conducted within one
half nautical mile of the otters and 
within sight of the air gun surface 
ripple, the otters continued to mate, 
play, and eat, apparently undisturbed. 

It has been noted that the populations 
of these mammals who inhabit areas 
under geophysical research have con
tinued to increase. Even so, the 
industry has continued special plan
ning and self-monitoring procedures 
as extra precautions. 

West Indian Manatee (Photo courtesy of 
U.S. Fish and Wildlife Service/Gay/en 
Rathbum. ) 

Grey whale (Illustration courtesy of U.S. 
Depa11ment of Commerce. ) 

Western Research Efforts 

Aside from extensive testing by oceano
graphic institutions and go~ernmental 
agencies, Western Geophysical takes an 
active role in studying the effects of 
seismic activity on the habits and popu
lation of a variety of species found in 
environmentally sensitive areas and in 
areas of high fish concentrations. For 
instance, Western Geophysical has been 
active in performing studies in conjunc
tion with the National Marine Fisheries 
Service to correlate the Reindeer Island 
ringed seal habitat and pupping activity 
with seismic vibrator activity. 

Other studies have included seasonal 
movements of the Arctic fox population 
and their favorite denning locations, as 
well as tests on potential harm to fish 
life-stages. 

"We are a company with a conscience," 
says Orval Brannan, Western senior vice 
president of Western Hemi~phere op~ra
tions. "We believe that paymg attention 
to environmental concerns is a way to 
do business while protecting wildlife 
and plant life, company inter~sts, client 
interests, the public, and pubhc property. 
We have in the past and will continue to 
integrate environmental concerns into 
our operations." 
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Best of Both Worlds 
on Barrow Island 

Reponer John Schulstad 
Photographs counesy of West Australian 

Petroleum and Paul Jelley 

H ?w can a wor~ng oilfield exist 
m harmony with nature's fragile 
ecology? According to the man
aging director of one of our 

client companies, the answer to this 
question lies in "a genuine desire from 
the outset to protect the environment, 
careful planning, continuous monitoring; 
and a workforce sharing a concern for 
environmental matters at all times". 

Case in point - Barrow Island, 
Australia. Located 60 kilometers off the 
northwest coast of Australia, Barrow 
Island is home to both the country's 
second largest oilfield and the richest 
assemblage of wildlife on any Australian 
offshore island. Here, a finely balanced 
6,000- to 7,000-year-old plant and wild
life ecology, including eight species of 
marsupials (of which five are endangered) 
are thriving amid 300 oil wells on an 
island approximately 230 square kilo
meters in size. 

Rough going on Barrow Island 

The Barrow Island Euro is a cousin to the 
mainland kangaroo. 

Protected by a Class A reserve rating 
since 1910, the native inhabitants such as 
the burrowing Bettong (a small kang
aroo rat) , the Barrow Island Euro (a 
small cousin of the mainland kangaroo), 
the Perentie (a giant lizard that can 
grow to 2.4 meters) , ·and large sea 
turtles are part of a group of at least 15 
land mammals, seven marine mammals, 
110 species of birds, 55 species of 
reptiles, and one species of frog which 
now live in harmony with oil field 
operations. 

Since Barrow Island is recorded as 
the largest Australian land mass with no 
established populations of non-native 
mammals and no weed varieties native 
to the island, extreme care is taken to 
ensure that no non-native species are 
introduced to the island. 

Preparation far Barrow Island Survey 

For Party 785, the object of a recently 
completed vibroseis survey on Barrow 
Island was not only to obtain excellent 
geophysical data , but also to leave the 
island with minimum evidence of survey 
work having been done. Under the super
vision of Party Manager Doug Cumming, 
all vehicles and trailers were cleaned of 
any dirt or mud; and after careful in
spection and certification by client 
personnel, they were loaded onto a 
landing barge at the coastal town of 
Onslow by mechanics Laurie Womersley, 
Doug Davis, and Barry Mc Queen . 

Once transport of the equipment was 
underway, a series of 25-minute flights 
in a light aircraft from Onslow saw 785 
personnel safely on Barrow Island . A 
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Party 785 vibrators pass behind a termite 
mound (commonly called an "anthill " ) on 
Barrow Island. 

three-hour introductory lecture was the 
first item on the agenda to ensure that 
all crew members were made aware of 
environmental considerations and safety 
requirements. 

Natural Haven Houses Danger for 
Survey Crews 

Barrow Island's rough terrain and hazards 
- both indigenous and manmade - can 
present unique dangers to a seismic 
crew. The hazardous maze of pipes con
taining crude oil, high-temperature 
water, and high-pressure gas, as well as 
venomous snakes, deadly spiders, and 
psuedo-scorpions, made the use of safety 
procedures a valuable exercise. Seismic 
lines were cleared by either a grader or 
tractor-powered slasher with absolute 
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A sea turtle comes ashore on Barrow Island 
to lay eggs. 

minimum width of line and minimal dis
turbance to root stock. No vehicles were 
permitted beyond the line and existing 
tracks or roads. Railway sleepers placed 
on either side of the pipes proved to be 
an effective method of negotiating these 
areas. Cooperation and careful planning 
enabled us to conduct the survey in a 
unique environment in a safe and pro
fessional manner. 

Party 785 Surveys the Mainland 

Environmental concerns and crew safety 
also proved to be major considerations 
in geophysical surveys perfonned by 
Party 785 on the Australian mainland . 
Upon completion of surveys on Barrow 
Island, Party 785 returned to the main
land to set up camp in the inhospitable 

sand ridges of the Central Canning Basin. 
In this remote area, the crew was often 
more than 500 kilometers from the 
nearest town or telephone; and radio j 
communications served as an emergency 1 
lifeline. 

Spring saw Party 785 on a 2000-kilo
meter camp move to the Perth Basin for 
the dry summer season and the instalJa· ( 
tion of a new SERCEL 368 telemetry ~ 
system. With the assistance of Instru· 
ment Supervisor Ray Grimes, observers 
Craig Keck and Dave McPherson, and 
Technician Dennis Goddard, installation 
was accomplished on schedule. Vibrator 
Operator Michael Knight's cabinet
making skills were much in demand 
during this period. Supervisor .Barry 
Williams coordinated the changeover 
which saw mechanics John Phillipson, 

A reptile native to Barrow Island, the 
Perentie can grow to a length of 2. 4 meters. 
Environmental Consultant Harry Butler 
observes a Perentie in his habitat. 
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Laurie Womersley, and Utility Man 
Dennis Viney busy redesigning jug and 
cable trucks to carry SERCEL boxes, 
while Junior Observer Harry Francis, 
with the help of vibrator operators Gina 
Hawke and Terri Williams, repaired and 
rebuilt strings of geophones. 

The prospect area extended as far as 
250 kilometers from Perth, and posed a 
wide range of environmental concerns. 
Much of the survey was performed in 
and around furm property (both pasture 
and grain fields), and particular care 
had to be taken to identify noxious 
Weeds and take preventive steps to 
ensure that seeds were not spread by 
Party 785 vehicles. Other parts of the 
area were protected by the N a~ional 
Parks Administration, and agam care 
Was taken not to spread plant disease or 
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to destroy rare, protected flora . . . 
Party 785's chaining crew, Dave Wilhs, 

Mike Featherby, and Debbie Smee, 
under the direction of surveyors Ivan 
Beattie Martin Pushon, and Nanette 
Helder' had an additional responsibility 
in preparing accurate line diagrams 
showing areas of environmental concern. 
They also had to access tracks and gates to 
ensure that all work was carried out 
with minimal disruption and as effi
ciently as possible. 

Minimum clearing of the line meant 
rough terrain and slo~ ~ovement up and 
down the line, necess1tatmg a strong 
commitment to conservation metho~s. 
Although minimal clearing of the line 
results in a higher initial cost per . 
kilometer and creates a tough environ
ment for equipment and personnel, with 

Party 785 Helps to Develop 
Australian Mainland Survey 
Guidelines 

Western Party 785 has been in 
the forefront of developing and 
modifying acquisition techniques 
to arrive at an acceptable balance 
between environmental require
ments and good quality data. 
Recent inspection of crew 
operations by a West Australian 
government-appointed advisory 
group (representing conservation, 
agricultural, farming, government, 
and petroleum industry interests) 
afforded an opportunity to 
demonstrate the minimum 
requirements of a seismic crew .. 

Communication and cooperation 
between the West Australian 
government, environmentalists, 
and Western resulted in a clear 
conception of requirements and 
enabled compromises to be 
reached, which allow quality 
seismic data to be acquired while 
protecting the environment. 
These visits resulted in the 
adopt~on of guidelines by the 
West' Australian government for 
petroleum geophysical surveying 
on the mainland. 
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Loading a Western vibrator at Onslow, 
Australia, for the trip to &rrow Island. 

proper care and planning minimal clearing 
can prove cost effective in the long term. 

Party 785's survey in the northern 
Perth Basin received mention in a paper 
written by a client at the 1990 Australian 
Petroleum Exploration Association 
( APEA) conference and in excerpts 
published in a West Australian Depart
ment of Mines publication. The paper 
described experiments with various 
mechanical systems used to clear seismic 
lines to determine the optimal operational 
and environmental technique. According 
to the paper, the bulldozer need not be 
a tool of destruction; when operated 
correctly, the bulldozer method creates 
no more damage than other methods. 

The article states, "Petroleum explor
ation and production in the northern 
Perth Basin are highly visible and 
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require painstaking and careful planning, 
permitting, and negotiation to achieve 
the multiple land use goals of minimum 
disturbance to private landowners and 
minimum impact and zero long-term 
effect on the environment . . . At all 
times, we work closely with the local 
community to ensure that not only are 
residents comfortable with the explora
tion operations, but also the environ
mental impact on the countryside is kept 
to the absolute minimum." 

Acknowledgment and appreciation are expressed 
to West Australian Petroleum and Barrack 
Energy for their contributions to this article. 
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and transparent recording make this new 
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The LRS-24 system employs high
resolution, oversampling AID converters 
with 24-bit resolution. Signal resolution 
can be measured at one-millionth of the 
maximum recorded signal, resulting in 
Wide instantaneous dynamic range and 
greatly reduced harmonic distortion. The 
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range of the LRS-24 system eliminates 
the need for floating point amplifiers, 
and allows recording of very small 
signals even in the presence of inter
ference. Data images are recorded with 
distortion that is well below conventional 
means of measurement (less than 0.0005 
percent). The electronically simplified 
and more accurate front end allows the 
LRS-24 to record data with minimum 
effect of the recording system on the 
signals. 

Built-In Performance Monitoring 

Because of high signal fidelity and low 
noise and distortion levels, the need to 
monitor and measure the performance of 
the LRS-24 system is crucial. For this 
reason, the LRS-24 has several built-in 
test features that allow the client to 
confirm system transparency at regular 
intervals and to be confident that all 
critical parts have been tested. 

Tests, carried out at the hydrophones, 
may be performed on the reel or in the 
water. Each module is capable of recov
ering a remotely commanded digital test 
signal and using it to test the 16 channels 
served by the module, to verify integrity 
of the link, and to apply various sine 
waves, steps and impulses directly to the 
preamplifier. Other test modes involve 
sending signals through various parts of 
the circuitry. 

Flexibility 

Flexibility is a major feature of the 
LRS-24 system; it can be tailored for 
very deep data or high spatial resolu
tion, as required, to get the most from 
the survey. The LRS-24 system cable 
length is feasible up to 10,000 meters. 
Typically, a 6,000-meter cable can have 
480 channels with 12.5-meter channel 
spacing. Up to 25-meter groups can be 
obtained by simply pushing a button. 
For 3-D or multiple-cable operations, 
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the LRS-24 system can record data 
input from as many as four cables. 

Fiber optics play an important role in 
the LRS-24 system by providing reliable 
data transmission. They are used to 
reduce the high costs associated with 
conventional coax cable, while transmit
ting data more accurately over long 
distances and at higher rates. 

Advanced Mechanical Design 

The components of the LRS-24 system 
are designed for high functionality and 
for a reduction in overall cable noise. 
The streamlined module shape has a 
low profile for low water disturbance, 

-24 System Development Highlights 

and is of relatively low mass for gOQd I F ive years in the making, LRS-24 
cable balance. It is well sealed, and Marine Telemetry System develop-
floats are not required. ment brought engineers, designers, 

The high-pressure design of the elec. and physicists together to put 
tronic component housings ensures that - rn miles ahead .in ~arine t~lemetry 
cables lost in risky areas have a better , cabl design. It required mgenmty and, 
chance of being retrieved and ensures 

1 
.. ~y ar. eas, the introduction of new 

that the expensive parts can be reused. 111 iecbnolog1 es. . 
Electronic reliability and compactness is The story of the LRS-24 manne tele-
increased by surface-mounting the com. ~trY system began in 1985 when 
ponents. Cable troubleshooting is greatly ~ced Development Group Manager 
enhanced by a cable monitor unit that Lte Siems was ask~ to desi~n a new 
transmits information on power supply ecquisition ~ystem mcorpoi:at.mg very 
quality, temperature, optical power, and high resolutmn analog-t?-d1g1tal con-
other cable functions back to the rters for wider dynamic range. Western 
recording vessel. :mmed exclusive rights to use a un~que 

design for a high performance (~4-bit) 
ced Delta-Sigma Modulation 
ing (EDME) converter in marine 

tions. To accommodate these high 
rmance converters and allow them 
rk at their theoretical best, an 

nventional acquisition system was 

si~n objectives included an increase 
ta transfer rates and reliability 

ugh optical fiber telemetry and the 
rporation of multiple test features. 

ornmodate client needs, increased 
e length, channel capacity, and 
'bility were added to the design 
'rements. 

iber-optic connectors were incorpo
to link the 100-meter cable 

sections. VEAM, a Litton company, 
was chosen to provide custom connector 
IUpport; and lensed connectors, a new 
technology at the time, provided advan

us features. By the end of 1985, 
LRS-24 design path had been chosen 

The LRS-24 recording system consoles onboard the Western Inlet. 

Eltctronic Technician Josie Lopez installs 
I connectors on an LRS-24 module. 
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and plans for a working system began to 
take shape. 

By 1986, a prototype module had been 
built, and the Advanced Development 
group's lab had been converted into a 
prototype cable facility where wire and 
optic paths could be simulated. Eight 
miles of optical fiber were strung over 
and beneath laboratory workbenches. 

The Marine Remote Unit (MRU), 
which was to house the EDME convert
ers as well as amplifiers and switching 
circuits, was also being designed at this 
stage. Design of the MRU required a 
custom logic chip and surface-mount 
technology (SMT), a technology new to 
Western. The manufacturing group con
structed a special facility to meet 
LRS-24 fabrication needs. 

A Milestone 

By August of 1987, the entire 6,000 
meters of cable telemetry were transmit
ting data accurately in the laboratory 
environment. Early in 1988, modules 
containing custom fold-up circuit boards 
were built and auxiliary cable parts such 
as depth transducers, the cable head 
module, and reel interface boxes were 
developed. CAD drawings of the 
LRS-24 system, 30-feet long when 
placed end to end, adorned the long 
hallway in the Advanced Development 
group's quarters. 

From April to August of 1988, a cable 
was assembled and tested at the Western 
Atlas Center. Difficulties were encoun
tered in wiring and lensed connectors, 
and cable sections could be seen being 
transported back and forth between the 
engineering group in Houston and the 
manufacturing facility in Alvin, Texas. 
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Quality Control Inspector Richard Cole tests 
cable sections at the Alvin facility. 

Electronic Assembler Young Guerrero (foreground) and Senior Electronic Assembler ShereflfJ 
Johnson polish and test ceramic connectors and transmitters in the specially-built fiber-optics 
laboratory. 

, 

.fledged sea test took place on the 
m Shore in September of 1988. 
ign of the MRU resulted in a re
ble, modular unit that would be 

ure-proof to a depth of over 6,000 
at sea and would create less acoustical 

rence than its predecessor. 
'led, documented assembly pro

res were then established to ensure 
ility of cable sections. Manufact
entered the picture in 1989, when 
plete line of surface-mount 

asembly equipment was installed; and 
modules, MRU s, power supplies, and 
depth transducers began to emerge from 
die assembly line. 

Western Harbor. Overall , the test 
a success - all test lines were shot, 
low sea noise was received, and 
te, high-quality data was returned. 

ever, fielding a longer cable 
lllUlted in additional problem areas and 

sitated changes. By mid-May, 
990, the problems were resolved, and 

first 6,000 meters of cable intended 
production were laid out at the 

m Atlas Center. 

Stnior Marine Cable Assembler Carol zeu of the Alvin facility examines the 
r optics in an l.RS-24 cable section. 

Fiber-optics Engineer Tom Poorman spent 
many hours researching fiber-optic technol
ogy for use in the LRS-24 system. 

Project Manager Loring Chien and 
Technician Soren Sharifi check system 
components. 
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The Final Move 

Five years of development came to a 
successful completion with the perma
nent installation of the first LRS-24 
marine telemetry system on the Western 
Inlet. A shakedown cruise took place 
late in May of this year; and in less 
than two weeks, the system was installed , 
made operational, and began shooting 
client data. The LRS-24 system will con
tinue to be enhanced; and over the next 
few years, Western will equip the 
majority of its vessels with this major 
advancement in marine acquisition . 

Secretary Mary Cagle painstakingly handled 
reports, letters, and descriptive material 
relating to the development of the LRS-24 
marine telemetry system. 
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Summer-hire Ron Pomeroy and Design 
Engineer Bill Vorheier work on system 
improvements. 

Associate Engineer Demetrius Reden was 
responsible for the development of auxiliary 
cable parts such as depth transducers, the 
cable head module, and reel interface boxes. 

uenos Aires Data Center 
n· ine in Record Time 

Contributors to 
LRS-24 Development 

James Albers 
Charles Albright 
Marv Amerine 
Charlie Barker 
Curtis Bass 
Bill Behrens 
Jean Bertholon 
Steve Bledsoe 
Doug Bromley 
Sam Butsri 
Mary Cagle 
Nai Chang 
Deborah Chapman 
Loring Chien 
Warren Crowe 
Ted Cruise 
Wil Dauchy 
Richard Doffing 
Dennis Doussan 
John Downey 
Jim Fields 
Phil Fontana 
Huey Fonteno 
Kevin Poto 
John Franklin 
Bob Gant 
Trevor Goodchild 
Arlan Green 
William Guyton 
John Hatch 
P-aul Hernandez 
Willie Hines 
Mark Houston 
Jimmy Howell 
Khosrow Jalali 
Mike Johnson 

Herman Lee 
Steve Linnard n the weekend of January 20, 
Don Loocke 1990, a handful of Western pro-
Josie Lopez cessing personnel stood on a street 
Allen Matth in Buenos Aires, Argentina, 
Mike McKe g up at an 11-story building. The 
Dave McM p, whose mission was to ensure the 
Sean McVic sful installation of an IBM 4381 
Richard Mi"'-'w11.1 uu11uter system, watched as the CPU 
Gerald Moen hoisted by crane through a fifth 
Art Morales r window into Western's newest 
P-aul Morgan th American processing center. 
Abdul Navi Westem's fourth South American 
Mike Nguyen r, the Buenos Aires facility joins 
Tom O'Brien m's existing centers in Caracas, 
Jerzy Orleans ta, and Rio de Janeiro in bringing 
Menish Patel suite of current seismic processing 
Tom Poorman 'cations to clients in South America. 
Dan Posey 12,000-square-foot Buenos Aires 
Demetrius 'ty is equipped to accommodate the 
Brent Rennick complex processing requirements 
Lupe Rodri two- and three-dimensional land and 
Darrell Rosser e seismic surveys. 
Ed Sarlls 
Reese Schmidt 
Soren Sharifi 
See Tan 
Ben Thigpen 
Mark Sherry 
Lee Siems 
Joe Thirolf 
Barry Turner 
Bill Vorheier 
Don Walker 
Arnie Walkow 
Martin Wilts ' 

successful installation of the pro-
'ng unit was but one of several feats 
mplished over a three-month period 
put the new center on line in record 

tbne. The start-up required close coor
ilation of equipment staging, shipping, 
bl installation. Plans for the center in
lllUation began early in November, 1989, 

llembers of the Buenos Aires center include 
~~row, left to right) Giovanni Soffientini, 
a:;1e Morrison, Alberto Galleguillos, 
~ Ys Gonzalez, liliana Greco, Carola 
vtllaneda, Sergio Cersosimo and (back 
~· l~ft to right) Gary Matyas, Marcos 
Diic:,ona, Carl Amick, Fabian Astengo, 
lllC1( Freel. 

Vice President Vic Boyd (left, foreground) and President Neal Cramer (second from left, 
foreground) were on hand for the startup of Western 's new Buenos Aires center. 
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fllld"lde Teamwork 

and, due to the diligent efforts of West. \\11Jile the search for a site was being 
erners from all over the world, the -1ucted, Houston Computer Systems 
client lines were being processed before ~er John Koonce and Administrative 
the end of January, 1990. The center . tant Don Bledsoe arranged for 
reached full produ~tion by mid-Feb !~ment purchases a~d .transport. To 

Extra space reqmred by the addition ~ ~e the use of existmg resources, 
a ~ta proce~s~g center prompted a l'dil.j ft\lStem centers from all over the v.:orld 
cation of existmg Western Geophysical ~ to equip the center. Western s 
Argentina operations. In mid-Novem LOJldon center provided terminals and a 
Systems P~o~ammi~g Supervisor dilk controller; two FPS array proces-
Woo~ruff J?med Reside~t Manager 1.aat complete with spare parts were 
Rodn?uez m Buenos Aires to begin sit JIOYided by the Singapore office; and 
sel~~tlon and prepara~ion of the new ~ were contributed by the Rio de 
facility. Data Pr~cessmg Operations Janeiro center. . . . 
Manager John Bice and Caracas Senior Senior Field Service Engmeer Richard 
~i~ld Service Engineer Joe Szollosy 1bdd arrived in Buenos Aires in late 
JOm~ them a week later to continue b November, 1989, to supervise construc-
planmng phase. lion of the new facility, and remained 

on site until Field Service Engineer Dan 
arrived in mid-January. Koda 

rvises computer operations and tape 
functions as well as maintenance 

~non-IBM equipment. 
Equipment arrived in Houston in mid

mber where Senior Systems Pro-
er Joe Dante, Senior Field Service 

eer Rick Thomas, and Programmer 
Dube coordinated installation and 
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Buenos Aires Center On Line 

Once processing began, John Bice and 
Assistant Manager Alberto Galleguillos 
supervised operations until the arrival of 
Manager Gary Matyas (temporarily 
transplanted from Rio). Analysts Carl 
Amick from Houston, Rick Freel from 
Calgary, and Giovanni Soffientini from 
Milan round out the international pro
cessing team. 

The Argentine staff includes Secretary 
Deborah Morrison and geophysical 
technicians Sergio Cersosimo, Marcos 
Victoria, Gladys Gonzales, Carola Saa 
Avellaneda, Liliana Greco, and Fabian 
Astengo. Computer center operations are 
the responsibility of operators Guillermo 
Obestreicher, Guillermo Romero, 
Sebastian Sosa, Marcelo Villar, Aldo 
Alonso, Gabriel Pontarelli, and Carlos 
Coccia. Library staff includes Sergio 
Prieto and Italo Pititto. 

Latin America Manager Gary Jones (left 
foreground) and Systems Programming 
Supervisor Randy Woodruff discuss proce
dures needed to put the Buenos Aires center 
on line. 
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Field Service Engineer Dan Koda checks 
one of the first plots in the Buenos Aires 
facility. 

Field Operations Coordinator Julio Muhape 

YES! r would like to receive copies of the following ~e~tem 
physical brochures and technic~. pa~rs . I have md1cate? 

Geo references and desired quant1t1es m the spaces provided. roY p 

--HUR ES 

Marine Acquisition 

CNAVCHKTM System Navigation Post-Processing* 

FLEX Qc5M: A Flexible Quality Control System for 
- Marine 3-D Geophysical Exploration 

M/V Western Atlas 

M/V Western Hercules 

_ M/V Western Caribbean 

Multistreamer Digital Data Acquisition and Onboard 
Quality Control 

Source Streamer Tracking System (SS1S)* 

3-D Marine Seismic Data Acquisition folder with inserts: 
• Presurvey Planning 
• Real-time Quality Control 
• Source Array Design 

Transition Zone Seismic Surveys 

_ WISDOM® Integrated Positioning System for Marine 
Geophysical Exploration 

Land Acquisition 

_Land Seismic Data Acquisition folder with FACE inserts: 
• Acquisition Management 
• Seismic Land Surveying Package 
• Seismic Data QC and Brute Stack Processing 
• 3-D Planning . 
• Integrated Quality Control and Field Data Processmg 
• Statics Utilities 

_ BBV 60-60 (Broad-band Vibrator) 

Data Processing 

_ Accuracy with Efficiency in Time Migration* 

_Amplitude-versus-Offset Analysis 

_Amplitude and Phase Accuracy for x-t OMO 

_ Attenuation of Long Period Multiples 

_ DMO and Steep-Dip Migration 

_Depth-Focusing Analysis and Focal-Surface Imaging* 

_ Depth Migration 

_ Efficient Migration from Irregular Surfaces* 

_ Efficient Wave Equation-Based Multiple Suppression 

_ Horizon Velocity Analysis (HVA) 

_ Imaging and Velocity Estimation with Prestack Depth 
Migration 

_ Imaging Complex Structure 

_Imaging Steep Structure: Dip-Moveout Processing 

_ Inverse Q-Filtering 

_Inverse Q-Filtering: Compensation for Earth Attenuation 
and Dispersion 

Marine Statics 

_ Migration in 3-D 

_ Migration Velocity Analysis 

_ Multidip Trace Interpolation 

Parabolic Radon Transform Filtering* 

_ Poststack Signal Enhancement 

_ Prestack Frequency-Wavenumber (f-k) Migration 

Recursive Estimation of Acoustic Impedance (PAIT)* 

Seismic Software folder with inserts: 
• !QUEUE Interactive Queue Processing System 
• Interactive Graphics Capabilities 
• Processing and Interpretation 
• EXPEDI'IOR™ Interactive Workstation 
• XED Interactive Parameter Definition Facility 
• Statics Solutions 
• Effective 3-D Processing 
• 1-D Automatic Velocity Picking 

_ SLIM® (Seismic Lithologic Modeling) 

SLIM : 2-D and 3-D Case Histories 

_ 3-D Data Processing folder with inserts : 
• Presurvey Planning 
• Velocity Analysis 
• Trace Positioning and Binning 
• Display 
• 3-D OMO and NMO Stack 
• Trace Interpretation, Migration 

_ 3-D Dip-Moveout 

3-D Refraction and Reflection Statics* 

_ Trace Interpolation 

_Wave-Equation-Based Multiple Suppression 

_ Wave-Equation Migration: Two Approaches 

_ Wave-Theoretical Depth Migration 

_ Wave-Theoretical Layer Replacement 
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General 
_Western Atlas International: A spectrum of services to help 

you streamline petroleum exploration and production* 

Reservoir Geophysics 

_ Development and Production Geophysics 

_ Optimum Field Development with Seismic Reflection Data 

_ Porosity from Seismic Data, A Geostatistical Approach 

_ Reservoir Description from Seismic Lithologic Parameter 
Estimation 

_ Seismic Reservoir Description: Substantiation by Reservoir 
Simulation 

_ Seismic Discrimination of Lithology - A Monte-Carlo 
Approach 

_ Seismic Characterization of Thermal Flood Behavior 

_Sparse-Spike Inversion Predicts Lateral Variation of 
Porosity 

_Techniques Applied to Obtain Very High Resolution 3-D 
Seismic Imaging at an Athabasca Tar Sands Thermal Plot 

TECHNICAL PAPERS 

_ A Comprehensive Method for Evaluating the Design of 
Air-guns and Air-gun Arrays 

_A Hybrid Refraction Algorithm* 

_A Relationship Between Dynamic Range and Word Length 
in Digital Systems 

_Air-gun Array Specs: A Tutorial* 

_ Air-gun Source Instabilities 

_ Amplitude and Anti-Aliasing Strategies for (x-t) OMO 

_Amplitude vs. Offset in the Presence of Dip 

_Attenuation of Complex Water-Bottom Multiples by 
Wave-Equation-Based Suppression 

_Cascaded Frequency-Wavenumber (f-k) Migration 

_ Cascaded Migration: A Way of Improving the Accuracy of 
Finite-Difference Migration 

SEND THIS FORM TO: 

Corporate Communications Department 
Western Atlas International 

_ Cascaded f-k Migration: Removing the Restrictions on 
Depth-Varying Velocity 

_ Coherent Noise in Marine Seismic Data 

_ Compact Sleeve-Gun Source Arrays* 

_ Depth Migration of Imaged Time Sections 

_Desired Seismic Characteristics of an Air-gun Source 

_ Dynamic Corrections for P-SV Reflections- Transversely 
Isotropic Solids 

_ Effectiveness of Wide Marine Seismic Source Arrays 

_ Experimental Investigation of Interference from Other 
Seismic Crews 

_Far-Field Signatures by Wavefield Extrapolation 

_ Fundamentals of 3-D Migration 

_ Improving the Accuracy of 3-D Marine Surveys 

_ In Quest of the Flank 

_ Interpretive Evaluation of Migrated Data* 

_Inverse Q-Filtering 

_Marine Vibrators and the Doppler Effect 

_ Migration of Seismic Data from Inhomogeneous Media 

_Migration Velocity Analysis by Wave-Field Extrapolation 

_Model-based Wavelet Processing 

_ Optimum Field Development with Seismic Reflection Data 

_Pore Pressure Fronts in Fractured and Compliant Rocks* 

_ Porosity from Seismic Data, A Geostatistical Approach 

_ Predictive Deconvolution and the Zero-Phase Source 

_ Prestack Layer Replacement 

_ Refining Prestack Depth-Migration Images Without 
Remigration* 

_ Source Performance Criteria for Robust Signature 
Deconvolution* 

_The Use of Refractor Elevation Models in Refraction 
Statics* 

_Trace Inversion Using an Interactive Workstation 

_ Velocity-Stack Processing 

P.O. Box 2469 
Title - ----------------------

Houston, Texas 77252-2469 
Address _____________________ _ 

* Published for 1989 SEG 

City----- ------- State ____ Zip ___ _ 
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70
Party 770-
Syria 
Reporter Scott Higgins , Photographers Scott Higgins/John Taylor 

The varied landscape and peoples of Syria 
formed the backdrop for Crew 770's 
ts-month sojourn. The crew arrived from 
North Yemen in July, 1988, to record a 
3-D survey on the banks of the Euphrat~s 
River. Rod Francis, party manager until 
a recent promotion to the Sudan , 
organized the crew. . . 

The 3-D job involved working m 
agricultural areas cross~d b~ numerous 
canals. Village women m v1?rant. 
colored print dresses and bnght Jewelry 
could be seen picking cotton along the 
Euphrates River admidst Crew 770 
operations. Observers Gary Pete~ma?TI , 
Mark Benedict, and Robert Davis tned 
their best to keep sheep away from the 
geophone wires, and th~ cotton pickers 
rewarded their efforts with tea. 

The crew went from trudging through 
flooded cotton fields to bouncing over 
basalt flows following a move to a part 
of Syria called the Hauran. The Hauran 
is an area to the east and southeast of 
Damascus covered by basalt flows The front line jug crew in action 

radiating from the Gebel Druze Moun
tains. These lava fields have for 
centuries forced all travel to Jordan and 
on to Mecca to go through a narrow 
defile between the basalt flows and the 
Yarmouk River gorge. With the help of 
bulldozers, and four-wheel drive units, 
Crew 770 recorded lines throughout the 
area. Junior observers Bill Carder and 
Drew Kreidelcamp shared the rough 
terrain daily with hardy J?~ze fa_rmers 
who wore their charactenstic white 
turbans. (The Druze spend days clearing 
huge boulders from patches of soil to 
grow grapes and wheat.) 

Once again, the scenery changed for 
the crew in May, 1989, when they 
moved back across the country. This 
time the prospect consisted of three 
different work areas. Fourteen lines 
were strung across the Euphrates and 
Khabour Rivers. In addition to regular 
duties, Vibrator Technician Dean Poole, 
Safety Officer Ron Bailly, and Observer 
Gary Petermann operated three z?diacs 
to lay fiber-optic cable for each hne 
across the 400-meter-wide Euphrates 
River. Once the cable was secure across 
the river, dynamite shooters Je~f Sorrells 
and Kevin Cook set off explosive 
charges every 25 meters. 

Surveyors P'aul Drea, Bill Kerekes, 
and Bill Werner surveyed radially from 
rooftops to push line through crowded 
towns and orchards. Sometimes this 
presented a problem when the surveyors 
encountered the buildings' occupants 
asleep on the roofs. 

With the river work done, Crew 770 
moved near the Iraqi border to a 
depression-filled subkha. Vibr~tor tech
nicians Harry Hanson and Cohn Brown 
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_ Velocity-Stack Processing 
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During one 3-D survey, Western vibrators 
shook amid nine operating rigs. 

Chief Mechanic Steve Hammond (left) helps 
to get the crew stw1ed 

40 

Western 's Nema Al A11med (second ~om left) receives an award for admirable safety 
perf_onnance from Chent Representative Rohm Harling (left) , Party Manager Scott Higgins 
(third from left), and Permit Agent Safwan Al Saie. 

Observer. Joe Cini inspects a refraction shot record, while drillers Jack Harris (left) and Paul 
Drea wmt for the word to lay the next spread. 

{ 

shook LRS-315 vibrators out onto the 
subkha as far as possible. Then, Jeff 
Sorrells and Kevin Cook took over shoot
ing dynamite in holes drilled by Brian 
Diable with his eight portable drills. 

The subkha lines were followed by an 
area of gravel plain where the crew got 
the opportunity to achieve record-breaking 
production. Here, Frontline Boss Abdul 
Azziz and Backline Boss Ishmael organ
ized a 60-man jug crew to lay out and 
pick up as many as 500 geophone 
groups a day. 

November saw the start of another 
prospect, and Crew 770 was joined by 
several Crew 759 members to handle the 
job. The prospect began with another 
long camp move to the center of the 
country and the top of the Gebel Bilas 
Mountains. Though these windswept 
limestone mountains with cliffs up to 
1,000 feet - home to wolves, hyenas, 
foxes, and eagles - showed a daunting 
face, Vibrator Technician Harry Hanson, 
Gary Petermann , and Surveyor Bill 
Kerekes used their Rocky Mountain 

Observer Gary Petermann (foreground), Mechanic Dean Poole (left background), 
and Geophysical Technician Duane Champeon prepare to lay fiber-optic cable across the 
Euphrates River. 

experience to help Party Manager Scott 
Higgins plan bulldozer cuts and drive
arounds to allow the vibrators access to 
the most remote ridges and hidden 
valleys. 

Meanwhile, drillers Jack Harris, Jim 
Stirling, and Bob Petterson braved the 
winter elements to drill 100-meter holes 
for the weathered layer survey. Field 
processors Steve Smith, Duane Champeon, 
and Mike Hyden produced daily prelim
inary stacks on the FACE system, allow
ing the client an early look at the data. 
Mechanics Ilyas Celik, Ron Christenson, 
and Billie Smith kept the equipment and 
camp in working order, at times staying 
up most of the night getting equipment 
ready to be sent to the field the next 
day. Likewise, Senior Electronic Techni
cian Keith Hussong kept the electronics 
equipment running. 

Five vibrators shook on line during operations in the Gebel Bilas prospect. 
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On the organizational side, camp boss 
Safwan Al Saei and camp administrator 
Yassim Al-Assi helped Scott Higgins with 
local work force and purchasing needs; 
and Safety Representative Robert Hubbs 
supervised an active and successful 
safety program. Meanwhile in Damascus 
Supervisor Garry Read worked with ' 
Resident Manager Steve Davis to 
manage both Crews 770 and 759. 

Members of Crew 770 would like to 
extend their best wishes to transferred 
Resident Manager Claudio Venturini , 
and would like to thank members of 
Crew 759 who helped the last prospect 
reach completion ahead of schedule. 

Mechanic Ilyas Celik fixing an instrument 
panel 
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during reconnaissance of the Gebel Bi/as 
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Vibrator Technician Harold Hanson jumps an irrigation ditch in the cotton fields . 

Driller Jack Harris starts another 100-meter 
hole. 

71 Party 771-
Chad, Africa 

Reporter/ Photographer Ed Moss 

crew 771's wanderings in the African 
bush seriously merit the use of the word 
odyssey. In the 10 months since startup 
in February, 1989, we have completed 
camp moves of some 6,000 kilometers; 
and by the end of 1990, we will have 
completed an additional 5,000 kilometers 
of camp moves. 

Most of us were apprehensive about 
what to expect in Chad. The country is 
poor, with a per capita income of $150 
per annum. We expected a shortage of 
food, and we were in some trepidation 
about strange customs, the people, the 
climate, and the labor force. What we 
found was a friendly, simple, and like
able people, a surprisingly agreeable 
climate, food both of reasonable quality 
and variety, and extraordinarily well
trained workers. 

Startup took place on the torrid, dusty, 
mosquito-infested waterfront in Douala, 

Surveyor Tony Collinson (left) and Satellite 
Positioning Technician Tom Arnold discuss 
survey ties. 

Party 771 vibrators on line in Chad 

Cameroon, and was overseen by Equip
ment Manager Darrel Clapsaddle along 
with Mechanic Supervisor Steve 
Hammond and Party Manager Chris 
Cockey (now deceased). A convoy of 
approximately 40 vehicles left Douala 
after 10 days of exhaustive preparation 
for the 2,000-kilometer journey, moving 
east through the rain forest of southern 
Cameroon, then north through bush and 
savannah to the landlocked Chad border, 
and then southeast again to the first 
prospect in southern Chad. 

We knew from a previous scouting 
trip that most of the route was dirt road, 
and it exceeded our worst expectations! 
Kilometer after kilometer had been 
beaten to resemble a deep washboard, 
and, for hundreds of kilometers, speed 

limits of two to three kilometers were 
forced upon us by the rigid suspension 
of our vehicles and trailers over the 
punishing road surface. 

Work on the four prospects in the 
south of Chad had to be completed 
before the rains forced a move to the 
desert and scrub area. The recording 
crew was led by chief observers Alan 
Soper and Bob Davis, and was assisted 
by observers Tim Lawson, Mark 
Thompson, Paul Martin, and John 
Hughes. The vibrators were supervised 
by Vibrator Technician Scott MacDonald 
and vibrator mechanics Bob Valgren 
and Don Burkhalter. 

A combination of dense bush and 
extensive subsistence farming created a 
great deal of line clearance work for a 
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Vibrator Technician Scott MacDonald prepares to replace a baseplate. 

Surveyor Eric Shlaudeman with military escon 
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local crew supervised by Driller Jackie 
Sparkman. Survey control by satellite 
positioning was the responsibility of 
Tom Arnold and Navigation Engineer 
Dick Davis. 

By June, rain had become a major 
threat to operations. When the rainy 
season begins, a complex system of rain 
barriers is used to close off almost all 
of the roads to prevent heavy vehicles 
from damaging the fragile surface of the 
laterite roads. Every succeeding rain 
storm is regarded with alarm, and the 
frequency and quantity of the rain is 
monitored and the data collated by 
Resident Manager Maurice Flynn in 
N'Djamena and by Supervisor Dave 
Munro in Sarh. 

At the end of June and just ahead of 
the main rain bands, the crew moved 
north armed with an official pass to 
clear any rain barriers. The route of the 
convoy took us back along the road over 
which we had entered Chad, but this 
time we sent our road grader ahead. We 
crossed into Cameroon for the second 
time, and headed north, re-entering 
Chad at N'Djamena on one of the few 
paved roads in this part of Africa. 

In the desert and scrub of the north, 
the crew exchanged mosquitos, cobras, 
ants, termites, and the occasional 
incidence of malaria for sweat-flies, 

Crew Physician Dr. Adel Girgis outside the 
camp clinic 

. ks and a persistent, fine, wind-blown uc ' 
dust. Although the ~ork ~f the su~vey 
ream of Mike Fokakis, Mike McKinnon, 
Eric Shlaudeman, Elwyn Ric~on, and 
''LD" Nix was made more difficult 
nder these conditions, at least the work 

uf the line clearance crews and cable 
0 . 
crews was made easier. 

The first prospect in the north was a 
very compact grid of lines around an 
existing well site, and was followed by 
an extended prospect of lines further to 
the north on the edge of the northern 
desert region near the Niger border. For 
these two prospects, the high resolution 
survey data were processed on the crew 
by geotechnical technicians John Archer, 
Mike Fligg, and Andrew Lucas, and 
telefaxed directly to the client in 
Houston. The immediate interpretation 
of these data enabled rapid changes of 
program to be made. 

Early in November, the two prospects 
in the north were completed. We under
took another marathon move back to the 
south, where we witnessed some spec
tacular changes. An almost Eden-like 
quality and burgeoning greenness had 
taken over the parched bush; and the 
bright, shiny new growth of brush and 
crops had begun to transform the 
countryside. Standing crops of cotton 
(80 percent of Chad's export), millet, 
manioc, maize, and sesame were every
where interspersed with dry-as-tinder 
grass and tangled brush. 

Here, safety representatives Ron Bailly 
and Donny Cox faced a heretofore un
known hazard in that locals burn off the 
dry grass and brush along with whatever 
seismic cables and boxes happen to be 
there. Technicians Lynn Fischer and 
Andy Furse came to the rescue to rebuild 
boxes and cables. 

Geophysical Technician Mike Fligg (left) and Driller Bruce Robson complete another 
weathering uphole. 

Observer John Hughes checks data quality 
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133 Party 133-
Western Resolution 

Party 133 is currently working off the 
northwest shelf of Australia and is 
involved in one of the largest exploration 
surveys ever undertaken in Australian 
waters. Prior to our arrival in Australia, 
the Resolution conducted several surveys 
off the northwest coast of Borneo. 

Parties 133 (Resolution) and 132 
(Karen Bravo) worked together on a 
single streamer survey, and then Party 
133 took on its first dual-streamer survey 
in Indonesia. After completing the survey 
in record time, the crew sailed for the 
Port of Trengganu. Here, Coordinator 
Dicky Chow met his biggest challenge 
- to maintain 150-meter separation 
between streamers. While operating off
shore Trengganu, we said goodbye to 
Party Manager John Bowden, and wel
comed Tom Hoymer as the new party 
manager. 

The Resolution returned to Singapore 
for extensive repairs and installation of 
dual LRS-16A, FACE, and CLS systems; 
upon completion of the overhaul, the 
Resolution was handed over to the Austra
lian marine crew for the journey to the 
Port of Dampier, West Australia. On 
arrival at the port, various support per
sonnel arrived from Singapore and 
Houston, including Field Service Engi
neer Allen Tyson to help with the CLS 
and FLEXQC systems, Senior Field 
Equipment Supervisor Bob Brown to 
oversee and supervise the job startup, 
and Instrument Supervisor Tommy 
Trotter and Field Engineer Gary Butler 
to put final touches on equipment 
installations. 

Following completion of extensive 
navigation calibration and the departure 
of two cyclones, the Resolution, under 
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Left. to righ~ are Steward Tony Kelly, Observer Harry Tan, Chief Steward Mick Kennedy, and 
Senior t:Jav1gator Alan Chase Currier on the helideck of the Resolution prior to departure for 
Australia. 

command of Captain Bruce Merson, 
~efMate John Jones, and mates Murray 
PafSODS and Bill Reay, went into produc
. 0 on the Australian survey. Coordina
n~ Dicky Chow and Mick Purtill are 
~t busy with daily operations. In the 
recording room, the navigation depart
lllCDt is headed by seni~r navigator~ Alan 
Chase Currier and Patnck Bonnev1er. 

Senior observers Bob Waterman and 
Chris Parfit operate the dual .LRS-16A 
recording system and are assisted by 
observers Colin Fluin , Tom Tibor, 
Chris Curtis, Hamish Hume, John Said, 
Andy Scrase, and onboard Cable Repair 
Specialist Harry Tan. Th~ ~un depart
ment is under the superv1s1on of Gun 
Mechanic Graeme Jeffs, and technicians 
Turry Schmaltz and Steve Wallace keep 
the instruments in top shape. Quality 
control is the responsibility of geophysi
cists Mike Giles, Mark Braily, and 
Steven Levy and Geophysical Trainee 
Simon Stuart. 

Party Manager John Evans and Base 
Station Coordinator Iles Baker keep 
things in shape onshore. 

An active tailbuoy (foreground) is calibrated alongside the Rankin "A" Platform off the 
northwest coast of Australia. 

Chase boat crew retrieves buhu fish traps off 
the Malaysian coast. 
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Northwest Territories, Canada 367Party 367-

Reporter B. R. Elder 

Working in the isolated environment of 
the Northwest Territories can be both a 
trying and unique experience where 
trust and teamwork becomes not only 
helpful, but essential. Working under 
this premise, Party 367 was able once 
again to complete a highly successful 
winter season in the Arctic. 

The 1990 season saw Party 367 
"making tracks" across the cold (-42 ° C 
average) white tundra of the Northwest 
Territories, bringing Field Supervisor 
Darrell Elliott, Party Manager Charlie 
Range, Clerk Blair Elder, and their com
bined 17 years of Territory experience 
with it. 

Drill camp being towed to a prospect 
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Western 's track-mounted drills 

Aside from experienced management 
Party 367 also had the advantage of a ' 
unique, all-native recording crew. The 
crew was comprised of 23 members 
from the four northern communities of 
Fort Good Hope, Fort Franklin, Fort 
Norman , and Coleville Lake. Recording 
operations were handled by observers 
Leon Andrew, Jeffery Kelly, Sam Aikaok 
Jeffrey Jackson , Lawrence Manuel; ' 
junior observers James Tutcho, Harold 
Kelly, Rickey Tutcho; shooters J. B. 
Hetchinelle, Ken Dean, Eddie John 
Ritias, Clayton Laferty, Alexis Blencho; 
and environmental monitors Wilfred 
McNeely, Edward Gardibois, 

Pany 367 Drill! Push Mechanic Don Moats on camp move 

Walter Naedzo, Mark Kochon , Michael 
Jackson, Philip Tseleie, Raymond 
Mountain, Daryl Cook, Thomas 
Manuel , Chris Shae. 

The nine-day "walk" from Western's 
base camp in Norman Wells to the pros
pect site commenced on January 25, 
featuring an Arctic convoy of 28 sleighs, 
44 feet in length, mounted on a unique 
four- ski turning mechanism and towed 
by bulldozers. Following this "train" 
were 25 tracked vehicles, 62 men, and 
a little bit of old-fashioned luck! 

Fuel, groceries, supplies, and parts 
were promptly expedited from Western's 
base camp in Norman Wells. Head Expe
ditor Jim Hill and Assistant Expeditor 
Bill Manarey were responsible for co
ordination of helicopters, airplanes, and 
fuel deliveries for the field crew. 

The 1990 winter season drew to a 
close in mid-March, bringing Party 367 
recording crew members back to their 
home communities and other Party 367 
members back to home base having 
successfully accomplished their tasks in 
the isolated northwest by working hard 
and working together. 
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106 Party 103-
Western Arctic 

Reporter Kamran Khan 

May, 1990, saw Party 103 depart Egypt 
via the Suez canal, en route to Sicily 
for the start of 2-D and 3-D surveys. The 
Western Arctic had spent the previous 
eight months in the Gulf of Suez work
ing on prospects in the midst of one of 
the busiest ship routes in the world. The 
busy Gulf and an armada of local fishing 
vessels ensured that Captain Wolfgang 
Gleitze and bridge crew Tony Waller, 
Grenville "Big Bob" Joshua, and Gordon 
Clark were always kept busy. 

In charge of seismic operations, co
ordinators Kamran Khan and Neil Moore 
were faced with hazardous shooting 
amidst commercial shipping vessels and 
various obstructions. Assistant coordina
tors Micky Constable and Steve Hughes 
gave support while onboard navigators 
Dave Woods, Tom Allison, and Observer 
Alan McCarthy worked with shoreside 
operators Steve Gowen, Nick O'Hare, 
and Paul Dowd on survey positioning. 

Energy source mechanics John 
Atkinson, Simon Atherton, and Alan 
Hibbert were led by Paul Buckross and 
worked with compressor engineers Brian 
"Stud" Jones, Dave Stanfield, and 
Robert Savage. Observer duties were 
carried out by Jim Hayward, Michael 
Hutchinson, Don Robertson, and Vince 
Barrett while Instrument Technician 
Bob Obray and Technician Trainee Steve 
Morley supplied their technical expertise. 

Prior to departing Egypt, observers 
Carmelo Perez and Garry Jenkins joined 
the Arctic along with helpers Ray 
Lemeke and Stewart Klincke to strengthen 
the crew. Base Station Operator Bill 
Haddow from Syledis Party 488 also 
came on board to learn the navigation 
system. Looking after the ship's engines 
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are engineers Mike Harper, Bill Graham, 
Ian Messenger, and Electrician Richard 
Clark. 

The Arctic arrived at Malta on the way 
to Sicily where we were met by Party 
Manager Paul Jupp. New equipment was 
installed in preparation for the following 
survey. Trainee navigators Ian Craxton 
and Graham Cumming joined us prior 
to leaving for Sicily, where Syledis 
Assistant Party Manager Nigel Forcer 
and Navigation Technician Simon Briggs 
helped out. 

Party 103 wishes to extend thanks to 
Senior Navigator Bill Ward from Party 
107 for assisting our navigation depart
ment in Egypt. We also wish our previous 
Party Manager Jim McMahon the best 
in his new post in the London office. 

Cooks Tony de la Cruz and Nestor Tabasa. 
known as the ' 'terrible twins '', keep the 
crew well f ed. 

1 M c rthy which buttons to push. Navigator Dave Woods (background) teaches Observer A an c a 

Coordinator Kamran Khan (background) 
and Captain Wolfgang Gleitze inspect the 
survey area. 
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Houston Marine Digital Center Secretary 
Donna Cesca 

Party 724 line Boss Steve "Speedie " Lohn 
in Cheyenne Wells , Wyoming 
(Photo by Rich Connell. ) 

Party 724 Observer Jerry Lawson at work in 
Cheyenne Wells, Wyoming 
(Photo by Rich Connell.) 

Party 735 Permit Agent Paul Aiello in 
Merced, California 
(Photo by Rich Connell.) 

D~nver Drafter Clemencia Duran (left) and Print Shop Supervisor Cindy Buffum prepare to 
pnnt surveys. (Photo by Pam Shannahan. ) 

Denver Processing Secretary Cindy Jones 
(Photo by Pam Shannahan. ) 

Denver Analyst Ray Vogler stays busy pro
cessing data. (Photo by Pam Shannahan. ) 

Houston Splice Technician Eric Scroggins 
splices a seismic film together and drafts 
peninent information on the sections as 
needed. 

Denver Playback Technician Mike Thompson 
sets up a plotter. 
(Photo by Pam Shannahan.) 
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Houston Printing Technician Carolyn Savoie 
checks for quality while making prints of 
original film sections. 

Houston Drafter Twi/,a Barcus drafts infor
mation onto seismic films after the sections 
have been spliced together. 

Australian Party 785 Field Supervisor Barry Williams (left) presents a safety award to Field 
Assistant John Laing. 
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Bogota Data Processing Manager Paolo 
Prandin 

Geophysicist Steve Colburn has been a 
friendly face at Western since 1983. Steve 
started out in the Denver office , moved to 
Houston , Texas, and then overseas. He 
returned to the Denver office in April. 
(Photo by Pam Shannahan.) 

Houston Print Technician Aubrey Williams 
makes prints of original film sections to meet 
client requests. 

Canadian Safety Supervisor Fred Last demonstrates a Canadian greeting. 
(Photo by Rich Connell. ) 
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Australian Party 785 Ob fl F. · · 
S 

. B . . server arry ranczs (nght) accepts a safety awardfaom Field 
upervzsor arry Wzllzams. 

~f:;fcha Nite" is a weekly distraction for Australia 's Party 785. Here (left to right) 
mman Horry Mawdesly Jr Observer D (D b ) M Ph 

Campbell, and Vibe Operat~r Michael (Stor~e Kni;~/e t ~ . er~on , Geop~ysic!st Steve 
(L.J.) Hayes on the guitar. n e am l e crew with line Boss John 

56 

Bogota Senior Analyst Tim Brooks 

Receptionist Erin Turner always has a smile 
for visitors to the Western Research building. 

Anniversaries 

Supervisor Steve Schroeder (left) receives 
his 10-year service award from Denver 
Digital Center Manager Bill Brown. 

Houston Quality Control Supervisor Larry 
Cain (left) presents Geophysical Technician 
Gena Su with her JO-year anniversary pin 
While Senior Analyst Greg Abarr looks on. 

Data Distributor Carlo Moen received con
gratulations from Drafting and Reproduction 
Manager Sybil Kerry, a service pin, and a 
celebration luncheon for his 10 years of 
service. Carlo coordinates shipments from 
Western 's Digital Center II in Houston, 
Texas. 

Analysts Bruce Bird, Jr. (left) and Bruce 
Heed (third from left) were honored with 
10-year pins presented by Assistant 
Manager Judy Adams and Houston Marine 
Digital Center Manager Royce Sharp. 

Lead Camera Technician Donna Myers (center) accepts congratulations and her 10-year 
service pin from Drafting Supervisor Sheila Smith (right) and Drafting and Reproduction 
Manager Sybil Kerry. 
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Director of Electrical Engineering Ted Cruise (far left) and Manager Paul Morgan (far 
right) had the pleasure of presenting Project Manager William Guyton (second from left) 
with his 10-year anniversary pin and Project Engineer Tom O'Brien (third from left) with his 
15-year service pin. 

Denver Programming Secretary Connie Vitello gets her 10-year anniversary pin and congratula
tions from Staff Geophysicist Darrell Connelly. 
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Senior Stock Clerk linda Stevens was happy 
to receive her 15-year service pin from 
Director of Electrical Engineering Ted 
Cruise (right) and Manager Reese Schmidt. 

Manager of Operations Gale Gortemiller 
(right) presents Lead Playback Technician 
Howard Cannoy, Jr. , with his 10-year 
service pin. 

NEWS 

Canadian MIS Manager Grant Bates (left) with 39 years of service, and ~ecently retired 
Customs Administrative Assistant Bill Moure (right) with 12 years of service, accept engraved 
gold watches from Western of Canada President Leo Dunn. 

Senior Observer Jim Hinwood (left) receives 
his 10-year service award from Supervisor 
Robert Moree onboard the Western Tempest 
in Great Yarmouth, England. (Photo by 
Captain Alan Bell. ) 

Accounting Manager Don Smith (right) 
congratulates Supervisor Joh~ Culver ~n 10 
years of service. John works m Operations 

Accounting. 
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Ana~yst Aline f!alumbo shared her 10-year 
anniversary Wlth Houston Land Processing 
Center Manager Pat Peck (left) and Data 
Processing Supervisor Bob livingood. 

1 (u.fi to right) Party managers Richard Jeso and Roger Perk celebrated 10 years of service 
with Manager Richard White and Vice President John Laker. 

l 
Lead Computer Operator Hooshior Jafanadeh ' 
(center) shows off his 10-year service pin to 
(left foreground) Senior Computer Operator 
Janet Slovak, Manager of Operations Gale 
Gortemiller, and Senior Computer Operator 
Larry Flores (right foreground) . 

Houston Data Processing Supervisor Marion Hirsch celebrated her 10-year service 
anniversary with Vice President Jimmie Jordan (left) and Houston Digital Center Manager 
Royce Sharp. 

Profile Personality 

Patricia Lane, 
Spec Data Sales Manager, 
Rocky Mountains, West Coast, Alaska 

I've worked for Western for: 12 years. 

Let me tell you about the time: a major 
oil company called me to pla.ce an order 
for all of our data in the Beaufort Sea, 
and the order was in the eight-figure 
range! 

What I like most about my job is: the 
opportunity to meet new people and 
work new areas. There is never a dull 
moment; there is always something 
different happening every day. 

What personality (personal or public) 
do you respect the most and why? A 
friend who is a former nurse and flight 
attendant. She no longer works at a 
paying job, but works very hard at 
several volunteer jobs, is an excellent 
cook, and a super friend. Despite the 
hours that she devotes to her family 
and volunteer work, she always has 
time for friends. 

When I'm not working, I'm ... I love 
working in the yard and have a vege
table garden. I enjoy being outdoors, 
camping, fishing, or pla.ying golf To 
stay in shape, I like to jog and ride my 
bicycle. I also enjoy cooking and trying 
new recipes (that's why I have to run!). 

My favorite magazine is: National 
Geographic and Smithsonian. 
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Miscellany 

Houston-based Western employees enjoyed ice cream after the Blue Bell 10-km Fun Run in 
Brenham'. Texas. The F~n 1:-un benefits the Brenham High School athletic program. Runners 
(left to nght) are: Navigation Analyst Bill Parker, Geophysical Technician Nancy Rolda 
Analyst fl..!ark Qua~e~bush, Geo~hysical Technician Betsy Ludwick, Programmer Joe Ci :oli 
Geophys~cal Techmcian Patty Hirsch, Geophysical Technician Andy Walz, and Senior g ' 
Geophysical Analyst Phil Schearer. 

Amy Ellis, Western Research assistant 
library supervisor, served as a volunteer 
librarian for the World Economic Summit 
held in Houston, Texas, in July. One of 25 
selected members from the Special Libraries 
Association, Amy helped retrieve reference 
information, country profiles, and political 
analyses from an on-line data base. 
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In Memoriam 
Christopher Cockey 

A Note from the Editor: 
Party lr!anager Chris Cockey passed away 
on ~pnl 1, 1990, after a lengthy illness. 
Chns had played a key role in Eastern 
Hemisphere land operations, and he had 
spent several years working in the Middle 
&:-st and China. Profile joins coworkers and 
his last crew, Party 771, in extending 
condolences to his wife, Amy, and family. 
Party 771 in Chad submitted the following 
remembrance for publication in Profile. 

What can one say of Chris Cockey? 
That he was genial, boisterous com-
panionable, and gregarious. H~ was 
also a capable, practical, and extremely 
popular party manager. He seemed to 
thrive on rugged conditions and on 
overcoming hardships, and he was 
rarely happier than when with the crew 
unwinding at the end of a tough day. ' 

Cockey was not a remote, patrician 
style o_f party manager. He was always 
accessible and ready to help in times of 
difficulty. Cockey was one whose life 
seems to touch all of those with whom 
~e came into contact. His early death 
is a tragedy both for his family and 
Crew 771. 

Pat McArthur 

Deepest condolences are extended to 
the family of Pat McArthur, who passed 
away February 14. Pat was a Western 
employee for 10 years, and over the past 
f~w y~ars she worked as personnel super-
visor m Calgary. Pat's husband, Jim 
McArthur, manages Calgary's shipping/ 
receiving department. 

fh8Y Serve 
Service Anniversaries - 26 Years 
)larch. April , May, June Chambers, R.E. 

LeLeaux, Richard 

d fllrs Sutcliffe, Donald 

coombe, Robert J. 
Dingman, Jr. , M . Howard 25 Years 

Bishop, Edward J. 

•1 Years 
Bivin, David D. 
Cole, Patrick •Dick, Charles W. 

*Goodman, David W. 

•Years Harrell , Roberta M. 

Sergeant , Thomas G. *Kolozs, Boyd 
Richards, Allan 

••rs Roberts, Richard L. 

Boyd, Victor C. *Russ, Robert S. 

Denniston, James P. Solliday, Jacob A. 

Ross, William 
24 Years 

I ,, Years Dorsey, Richard W. 

•Johnston, David Farmer, Lela J. 

•Semeliss, Herman A. *Green, Jack 

Watts, Harold D. Hadford, Jeff 
Hall , Cooper E. 

I Years *Peters, Howard Hubert 

•Blair, Jimmy D. *Schulstad, John L. 
Clapsaddle, Darrel I Krein, Oliver A. 23 Years 
Mellette, III, Soule M. *Blomer, Bernie 

*Durham, David P. 
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/ 'Mathewson, John C.C. Bickham, Ronnie N. 
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Picchiani , Ugo Evans, John T. 

j 12 Years 
*Hellier, Paul John 
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, Hamilton, Samuel *Prandin, Paolo 

Kubik, James J. Russell, John R . 
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Ward, William R. Burch, Benny Paul 

Caliga, David E. 13 Years 
19 Years *Clarke, Miles Gorden *Alaniz, Lionel 
*Boyd , Andrew Ralph *Cuellar, Richard H. Austin, Marcus E. 
Brown, David Curtis, Richard P. *Burks, Dale C. 
Harler, John Clifford Divinagracia, Tonquito *Dilling, Peter Geoffrey 

*Kauk, Kenneth K. Findley, Lyndon Clark *Dooley, Daniel 
Nance, Allen W. Gormley, Carol K. *Exito, Fe Esperanza B. 

*Roche, Evelyn Landrum, Jr., Ralph A. Eudy, Benny Duane 
*Schade, Roger David *Lawhorn, Norman W. Gatus, Trevor J. 
*Scott, Grenville Malik, Ishfaque Hussain Hill , Harvey F. 
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Denham, Scott Sinclair Thraves, William J. Stebeleski, William A. 
Grimes, Harvey Ray Ware, Christine *Tamez, Ill. , Antonio 
Harris, Philip Van Wagenen, Buddy L. 

*Hill , William Bruce 15 Years Walsh, Michael J. 
Kertianis, Bernard G. Benson, Marjorie 

*Mason, Paul *Beringer, Jeffrey David 12 Years 
*Michener, Kenneth *Brown, Brent Russell Aaron, James 

Mierkiewicz , Robert A. *De Jamaer, Sjoerd S. *Aldrich, Reuben J. 
Morgan , Paul M. Kavia, Dhiraj *Andrews, Sibyl 

*Norris, Michael W. Lim Swee Hiang, Brenda *Blow, Michael Ray 
*Swenson, Miles Stephen O'Brien, Thomas E. Dahanayake, E. May 
Teran , Raul Alberto *Ross, Reva C. *Dornstauder, Wade 

*Salazar, Joe H. Friday, Gary 
17 Years *Schwartz , Herman Goode, Maggie Ann 
*Benton, James W. *Hadadine, Abdelhamid B. 

Fonteno, Huey P. 14 Years Hatch, John 
Gillard , David Joseph *Aguirre, Juan David Hewitt, Rickey W. 
Girouard , Kirk L. *Bauer, Clayton J. Lane, Patricia A. 

*Hanson, Ronald Edward Billips, David Randolph *LeLeaux, Gary 
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