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~ he words "caring" 

and "sharing,, seem so very 
appropriate for the glorious 
holiday season . Also (to me 
at least), the words personify 
our company - we truly care 
about our work, our reputation, 
our people, and we earnestly 
endeavor to share any success 
we might have among all of 
our employees. He nry Salvator i 
stamped this philosophy in 
bold print some 40 years ago 
when he created our Profit 
Sharing Plan. This "care-share" 
attitude became, and remains, 
a vital part of our heritage. 

As we view the futu re -
new ships, new hor izons, new 
opportunities, new leadership -
we know Western is poised for 
exciting times. We welcome 
these challenges with confidence 
that we are equa l to any task . 
This confidence is born and 
rooted in the "care-share,, 
precept. 

On behalf of Western, may 
I wish you and yours the best 
of all holidays and ask that you 
take care of each othe r. 





m's four new superships 
making waves in the seismic 
try. Newly christened in the 
s of Norway, the Pride, 
rch, Regent, and Legend are 

·og new standards with custom
igned hulls and onboard WG-24 
·oe telemetry systems. 

3-D technique has come of 
and is now changing the entire 

logical base of the seismjc in-
try. Western is at the forefront of 
3-D revolution in land, marine, 
transition zone environments. 

ing arrived by helicopter, 
350 members are scaling 

r cliffs, at elevations up to 
meters, to acquire exacting 

hysical information about struc
that lie deep within the earth. 

CMr: The 303-foot Western Monarch 
pullmw1es during sea trials in 

:'s Geiranger Fjord. This supership, 
sophisticated fiber-optic acquisition, 
11al'igario11 systems, is the second 

new ships to join Western 's seismic 
(Photo courtesy of Per Eide Studio. ) 

&ard: Photo courtesy of 
'Alls10ck, Inc. and Mike Fergus. 

wue of Profile magazine is printed on 
umer recycled paper. 
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NEWS BRIEFS 

Western Booth/ Ship Tour Attracts Record Crowds 

1991 SEG Convention Highlights 

Reponer Pramod Ku/kami 

Western Geophysical held one of the 
most successful showi ngs of its new 
products and services in recent years 
at the annual Society of Exploration 
Geophysicists (SEG) conference 
November 10-14 at Hou ston's Georg e 
R. Brown Convention Center. early 
10,000 delegates from all over the 
world attended the 61st annual gathering. 
Western's exhibit was such a hub of 
activity that, at times, it seemed that all 
10,000 of the delegates were in the 
Western booth. 

The focal point of Western's exhibit was 
the unveiling of Western Geophysical's 
Omega ™ Seismic Processing System 
(SPS) and Western Atlas Software's 
OASUS"' Integrat ed lnt erpretation 
System. The convention was also the 
geophysical community's first oppor
tunity to view Western's WINGS T" 
Integrated Geosciences Software System 
that was introduced earlier this year at 
the Society of Petrol eum Engineers 
(SPE) conference in Dalla s. 

Th e software presentations were made 
every 30 minutes, beginning with an 
eight-minu te video of the WINGS system 
and followed by alternating live presen
tations on the Omega and OASilS 
systems. "T he convention was an overall 
success," remarked Juan Vallhonrat, 
general manager of Geophysical 
Software Development. "The signifi 
cance of the new products and services 
announced was demonstrated by the 
size of the crowds we attracted." 

While the new workstation produ cts 
held the attention of proces sing geo
physicists and interpreters at the 
convention, other displays in Western 's 
booth attracted geophysical professionals 
involved in different aspects of land 
and marine data acquisition. data pro-
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cessi ng, and interpretation. Richard 
White , Ge rry Peterson , and other 
members of the Western Hemi sphere 
Marine Operatio ns group briefed clients 
about the addition of the four super
seismic vessels to Western's marine 
seismic fleet. 

A special attraction was a tour of the 
new Western Monarch that was docked 
in the Hou ston Ship Channel especially 
for the convention. Shuttle buses ferried 
hundreds of client staff members between 
the convention center and the vessel. On 
the morning of November 14, over 60 
financial analysts and members of the 
press toured the advanced seismic vessel. 
Weste rn employees had an opportunity 
to visit the Monarch that afternoon. 

As usual, Western's conve ntion exhibit 
featured spec data and line maps outlin
ing extensive offerings throughout the 
world. Clients showed great interest in 
the new spec data program in Mongol ia 
as well as the ongoing 3-D seismic 
surveys in the Gulf of Mexico , the new 
2-D grid in the eastern portion of off
sho re Loui siana, Alaska's North Slope, 
and Canada, to name just a few. 

Western Research introduced several 
new navigation and software products, 
including the WISDOM "' Mari ne Navi
gation and Positioning System and its 
associated Navigation Interface Unit 
(NIU). An innovative Remote Tracking 
System was also on display. 

The Reservoir Geophy sics department 
in London contributed two new products. 
Philippe Doyen gave demonstrations of 
the SigmaView" ' software for interactive 
reservoir characterization, and a new 
brochu re authored by Keith Hirsche 
described the integrated approach 
offered by Weste rn Atlas for seismic 
monitoring of production processes. 

Convention delegates interested in 
land data acquisition were able to take 
a first-hand look at the new 6x6 vibra· 
tor carrier and Doodlebuggy '~ utilit) 
truck built by Weste rn Geophysical 
Exploration Produ cts. Numerous visi1011 
took the opportunit y to kick tires, 
inspect the high-quality workmanship. 
and climb into the driver's cab to ge1 a 
bird's-eye view of the convention floor 
The full line of sensors , connectors. 3Jl 

cables were also featured through ne11 
posters and brochures. 



In the data processing arena , Western 
lllplayed posters and distributed bro
ures describing the company 's plans 
u:,ing massively parallel computers 
-peed up data process ing. A new 

in-gram for stacking to interval veloci
~ was presented for the first time. 
llestern Geophysical was well-repre
m in the technical presentati ons and 
IClllnars. Topics inc luded migration 
ldocity analysis, air-gun signature 
mlysis, and depth-focusing analysis. 
leltem Atlas Executive Vice Pres ident 
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Damir Skerl and Western Atlas Software 
President Jim Hornsby presented a 
paper entitled "Exploration into the 
'90s: The Partnership Story." 

The 1992 convention will be held in 
New Orlean s October 25-29. While it is 
difficu lt to imagine how one could top 
this year 's exhibit , the challenge of 
producing a bigger and better show has 
already instilled ambitiou s thoughts in 
the minds of Western emp loyees involved 
in operation s, marketin g, and corporate 
communi cations. 

OMEGA SPS: 
New-generation 
Seismic Processing 

Th e Omega SPS is a new
generation system evolved from the 
!Queue system currentl y used in 
Western 's seism ic processing 
centers throughout the world. The 
Omega system improves the pro
ductivity of the processing 
geophysicist and offers numerou s 
interactive too ls for the full range 
of seismic processing tasks from 
parameter select ion to quality 
monitoring and data management. 

A sign ificant advantage of the 
Omega system is its ability to 
function effectively in both 
interactive and batch processing 
environments. The analyst can test 
the data interactive ly on a 
workstation. process the data in 
batch form on supercomputers, 
monitor the batch processing as it 
is taking place, and disp lay the 
results on high-resolutio n color or 
black-and-white graphics devices. 

In the past, Western's Seismic 
Processing Software has been 
designed to operate primarily on 
IBM mainframe computers. The 
Omega SPS marks the transition to 
a flexible UNIX ~-based 
architecture. Networks can be 
establis hed to take advantage of a 
combina tion of supe rcomputers, 
storage facilities, workstations, and 
graphics devices. 

UNIX is a regiMered 1radernark of AT&T~ 
Bell Labora1oric~. 
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O1•er 30 years ago, Western Geophysical pion eered an explorati on program new to the 
geophysical industry- the acquisition of speculative data surveys. It was considered quite a 
unique concept cu that rime, and has proven ro be a viable business vemure f or both Western 
Geophysical and the i11dus1ry as a whole. 

Spec Survey Program Development 

Anticipating the needs of the energy industry 
Since its inception in the 1950s, Western's 
innovative concept of speculative seismic 
surveys has proven quite successful. So 
much so that clients are playing an active 
role in spec survey program development. 

The establishment and maintenance 
of our leadership role in the spec data 
arena can be attr ibuted to service on the 
part of all Western spec data departments 
and to our ability to anticipate industry 
needs so that critical data is available 
when clients need it. 

Acting as liaison between Western 
operations, spec data sales, and energy 
firms, the Spec Data Marketing group 
serves the crucial function of helping to 
identify and communicate client needs, 
and ultimately, to fill Western's library 
with new spec data. "Over the past three 

years, we've added over 1,000 OCS 
blocks (over 10,000 square miles of 3-D 
data) to our shelves," says Marketing 
Manager Mike Mccormic . 

Formed in 1988, the marketing group 
functions as a program development 
group. identifying where the industry 
needs new data and securing enough of 
their support to bring the project to 
realization. ··when the program is put 
in a needed location and is acquired 
and processed in accordance with our 
stringent specifications, the resulting 
product is one that offers more bang 
for our clients' budget dollar," says 
McCormic. 

The success of the spec marketing 
department has been largely due to its 
technically informed staff. Included are 

Wesrem 's Spec Dara Markering group in Hous1011 is comprised of (left ro righr) Chris Tun, 
Leo Snowman, Randy Urech, Diana Shaw, Manager Mike McCormic, and Dan Scot/ (nor 
picrured are Rick McFarland and Lee Hooper). 
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Lee Hooper, Leo Snowman, Randy 
Utech, Rick McFarland, Chris Tutt. 
Dan Scott, and Diana Shaw. The group 
is comprised of professionals whose 
careers with Western have been varied 
Their past geophysical expertise in 
marine, land and transition zone 
acquisition, and data processing, 
combined with outgoing personalities. 
makes them well qualified for the job 

Working in close cooperation with tt'r. 
operations departments to determine 
crew availability, coordinate surve) 
schedules, and help estimate price om. 
survey, marketing plays an active role 
in the survey from presurvey plannin; 
to completion. Clients are apprised of 
each stage of the survey as it develop, 

"Timing is critical on speculative 1,· 

veys," says Mccormic. "What Western 
is able to do really well is acquire. 
process, and deliver quality data in a 
timely fashion to meet client deadline, 
And, that's what we plan to continue 
doing in the spec arena." 

Connelly named Denver 
processmg center Manager 
Darrell L. Connelly has been named 
manager of Western's Denver proceS)i" 
center and remote data processing far: 
ties in Bakersfield, California, Dallib 
and Midland, Texas, and Oklahoma C 
Oklahoma. A geophysics graduate of 
the New Mexico Institute of Mining~ 
Technology, Connelly joined Western 
in 1984 as a geophysicist in the Den1• 

center. 



talgary Center relocates 

I'estern's Calgary offices have recent] y 
~ ified operations to stre ngthen client 
:onlact and to provide faster turnaround. 
Llst summer, both the acquisition and 
:irocessing groups relocated to separate 
:;:11premises. 
lne.irly September, the data processing 

:mter, managed by Roger Hawthorne , 
mred to a central downtown location 
Calgary. Through efficient use of 

birspace and manpower, the Calgary 
:enter now occupies on ly about one-
ird of the previous area , while a new 

IBM ES9000-V mainframe has been 
1talled for increased computing power. 
For the acquisition group, flexibility 

lid efficiency were the objectives of 
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the move. Repair shops, instrument 
laboratory , field headqua rters, purchas 
ing, accounting, and management ope
rations have been consolidated. 

Moving furniture , files, and equ ip
ment from 92,000 squa re feet of office 
space and five acres of storage yard was 
hand led by the very capable Western 
staff. With the help of Proces sing 
Superv isors Pat Kong, Steve Raleigh , 
and Wayne Smith, Field Supervisor 
Darrel Elliot , Comp uter Operation s 
Manager Marv Bent , and Computer 
Systems Programmer Bryant Misener 
successfully planned and executed the 
move so that produc tion was maintained 
during the course of the move and both 
acquisition and processing groups were 
quickly brought on line . 

ihnson receives commendation from BP 

Petroleum's Philip Forth recently presented Western Geophysical Processing 
r.-isor Kirk Johnson (right) with a special commendation for his many contributions in 
uci11g the /Queue® processing system 10 British Petroleum. The commendation recog
rhe importance of Western 's product s and, in particular, Johnson's work with key BP 

el in achieving aggressive targets to implement the /Queu e system. 

Operations Support 
department formed 
Do you wonder how to go about pre 
screening appli cants? How you can get 
a passport in one day or a visa to travel 
to Moscow? Do you know the best and 
most inexpen sive route to fly from 
Houston to N' Djamena, Chad? Do you 
need a hotel in Ulaanbaatar, Mongolia? 

In the "com ing soon" category, look 
for comp lete information in the Spring, 
1992 Profile about a new service depart 
ment to be headed by Marilynn Wrigley. 
The Operat ions Supp ort Departm ent will 
offer pre - and post -employment serv ices 
as well as travel , hotel, and car rental 
assistance to all Western depa rtments . 

Western to begin operations 
in Siberia 
Now in the final stages of comp leting 
formation of a joint venture in the 
Tyumen region of the Russian Republic , 
Western has organ ized an operations 
group to perform geophysical work in 
the region. Western Siberia Geop hysical 
Company will be headed by Vice 
Preside nt L.E. (Bebo) Bratos , who will 
also co ntinue his responsibilities as 
area manager for Western Geophysica l 
operations in the western United States. 

Bratos began his 35-year career with 
Western in 1956 as a recording helper 
on a marine crew. Brato s rose through 
the ranks from helper to assistant 
observer , observer, coord inator , field 
supervisor, and in 1977 was named 
marine supervisor. He was appoin ted 
manager of West Coast and Alas ka 
marine operat ions in 1981. 

Rick Garrett has been named chief 
financial officer for the group . Ben 
Quintana and Bill Brown wi ll supervise 
data processing and speculative data 
sales. 
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Singapore Center capacity upgraded/remote data center opened in Australia 

Reporrers Steve Pickering & John Schulstad 

Just a year after opening a major new 
seismic data process ing center in 
Singapore , Western Geop hysica l has 
comp leted a multimi llion dollar upgrade 
that will boost the facility's capacity 
by more than two-and -a-half times. A 
remote data center has also been estab 
lished for remote data entry and retrieval 
via communicat ion link between Western's 
field manageme nt office in Perth , 
Australia, and the data processi ng 
facility in Singapore. 

An IBM 3090-400S vector super
computer was added to the Singapo re 
center to accommoda te an increasi ng 
volume of seism ic exploration work in 
the Austra las ia region. The new vector 
supercomputer complex offers near ly 
650 mtlops of power, over 2.6 times the 
previous capacity and more than three 
times the capacity of any other ded i
cated seismic data process ing facility 
in the region. 

Western's 86,000-square-foot Singapore 
cente r began opera tions last summer. The 
upgraded center now includes four cen
tral processing units, four high-speed 
vector processo rs, and two a rray 
processors . 

Remote Data Center 

A new remote data site in Perth , on 
Australia's west coast , is Western's first 
intercontinental remote center. Connected 
to Western's comput ing resources in 
Singapo re via a 64 kb data link, the 
Perth center comme nced productio n on 
September 6 with a 50,000 km 3-D 
program . Managed by Steve Pickering, 
the Pe rth cente r staff includes Senior 
Processing Geophys icist Jim Wickham 
and process ing geop hysicists Mike 
Giles , Greg Nyein , and Andrew Stagg . 

Australasia is one of the key areas for 
Western's co ntinuing business growth , 

Senior Operations Shift Leader Segar Kuthaian operates the new IBM 3090 -400S system in 
Western 's Singapore faciliry. 
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and the remo te data facility in Perth 11ill 
help to provide faster, more efficient 
turnaround of data services to the region. 
It will also offer opportunit ies for direc1 
interact ion between clients and 
geophys icists . 

Australia Manager John Schulstad ll'orki u; 
ano ther bid. 

Perth Senior Processing Geophysicist Jim 
Wickham 



Naviqation training classes 
lleld m Singapore 

Reporter Bill Parker 

~pplied Technology- Navigation is taking 
iraining classes on the road. Classes 
lal"e been held in Singapore and on board 
lles1ern vessels in the Asian region. 
These classes are modularly designed 
;o 1ha1 each training class can be 

i :ailored to meet the needs of Western 
r:.ivigation and technical personnel. 
Managed by Larry Wagner, the 

recently formed Applied Technology
\avigation group is charged with the 
ngoing responsibility to implement 
iavigation training to coincide with 
ilvanced navigation systems in use on 
ll'estern's expanding marine fleet and 
Jnd crews. The group also introduces 
:iewtechnology to a diverse cross section 
i both Western personnel and clients. 

Degner appointed 
Jechnical Coordinator 

Richard A. Degner has been named 
'/clinical coordinator for Western Hemi
~ re operations and will continue to 
!l!based in Houston, Texas. Degner will 
-erve as liaison with Western Research, 
.~suit with all areas regarding specific 
Mnical needs, and perform special 
11signments. 
Degner received degrees in both 

100logical engineering and geophysical 
~ineering from the Colorado School 
fMines and joined Western in 1984. 
He has served in Venezuela, Ecuador, 
Colombia, Nigeria, and Gabon as party 
,anager, party chief, and field super-
11sor. Degner has also been involved in 
DIGISEIS operations in the Gulf of 
l!exico and in research and development. 
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Participants in a recent Applied Techno/og~Navigation training session included (left to 
right, front row) Elizabeth Rani, Goh Meei Ching, Yvonne Loo, Lynda Marie Toh, Wong 
Wai Mun, Cheryl Chua, Tan Loy Hoon, Grace Chang; (back row) Chew Li Sie, Lye Fong 
Ying, Fauziah Sukander, Tay Peck ling , Gladys Chua, Florence Goh, Rohana Yahya, 
Elizabeth Daniel, Alphonse Ve/oo, Mimi Berro, and Navigation Processing Manager Phil 
Haeusler ( not shown) . 

Sharp shoots for Olympic gold 

Royce Sharp, Jr. , son of Western Hemi
sphere Data Processing General Manager 
Royce Sharp, is shooting for Olympic 
gold. And, what's more, he's doing it 
backwards. Sharp, 19 years old, is 
number one in backstroke swimming 
competition in the U.S. and third in the 
world with a time of I minute, 59.26 
seconds. Sharp wil! participate in the 
1992 U.S. Olympic trials next March. 

His top time was recorded in April at 
the Phillips 66 U.S. Swimming Spring 
Senior National Championships in 
Seattle, Washington. Sharp, the youngest 
member of the U.S. team, took the 
consolation final in the 200-meter World 
Swimming Championship backstroke 
competition held in Perth , Australia, 
last January. 

A recent graduate of Peddie School, 
a five-year prep school in Hightstown, 
New Jersey, Sharp is taking a year off 
before start ing college to train for the 
Olympics. After the competition, he 
will attend the University of Michigan. 

Sharp has come a long way from his 
first splash at the age of five. He trained 
with the Houston Dad's Club Swim 
Team in 1980, and took his high school 
to the top in two national swimming 
competitions. 

Sharp recalls, "Someone once com
mented to Royce on how lucky he was 
to possibly go to the Olympics. My 
son's response was, 'Luck has nothing 
to do with it- ju st determination and 
hard work'." And work he has! 
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SAFETY / HEALTH / ENVIRONMENT 

Comprehensive helicopter training boosts safety awareness 
Reporter Mike Berrness 

Western supervisors, party managers. 
assistant party managers, and safety 
representatives from all over the world 
attended a helicopter training course in 
August. The course provided Westerners 
involved in heliportable operations with 
information for making more efficient 
and safety-conscious decisions. 

Presented by seven instructors, the 
five-day course provided an opportunity 
for Westerners to share first-hand expe
rience with veteran pilots and offered 
in-depth discussion. Topics included 

helicopter basics, materials transport , 
maintenance, pilot and crew procedures, 
accident prevention, and survival. 

Attending the course were Doug 
Allen, Nick Battaglino, Michael 
Bertness, Mark Boben, Nestor Capello, 
Hector Enriquez, Mike Ewart , Steve 
Gruber, Mike Gurski, Bob Heath, 
Steve Hermecke, Jon Horton, Juan 
Carlos Joffre, Jeff Klorer, Bede 
Mackle, Ed Newberry, Gerald Rindahl, 
Charles Robinson, Gehrig Shultz, V.W. 
Vagt, Kerry Wilrich, and Brian Young. 

Juan Flores (right) receives a safety award from Safety Director Wayne Prince (cemer) 
and Security Officer Rob Missal/ for savi11g the life of a friend and neighbor. Juan a/fended 
a Westem CPR class nearly JO years ago, but had never been called upon to use the 
techniques he had learned. However, in the face of emergency, J11a11 was able to recall the 
necessary procedures 10 save his neighbor's life. 
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Think before you throw! 

Reporter Richard Rainwater 

When Western's recycling campaign 
began in February of this year, program 
announcements proclaimed "We're 
recycling!". I'm proud to say that 
Westerners are doing j ust that. In fact. 
the program which began in the Western 
Geophysical headquarters buildings ha1 
now grown to include the Western 
research building, the annex location, 
the Western Atlas corporate head
quarters building, and almost all oftht 
22 buildings in the Western Atlas 
center complex. 

Boxes were distributed, signs were 
displayed, containers were rolled into 
position, and recylable paper began 10 

be separated from the trash. ext, 11e 
established an official recycling center 
complete with shredder and baler. 

A continual stream of paper now 
enters our recycling centers from the 
office and from home. Westerners are 
also encouraged to deliver their alumi· 
num cans from home to the recycling 
center for disposal. 

In August, Western's recycling 
program was officially implemented in 
the Western Atlas center complex andi 
second complete recycling center with 
baler was established to accommodate 
the steady flow of papers from the 
many buildings in the complex. Ruben 
Escamilla manages this center with the 
help of Floyd Dziedzic and staff. 

As a business enterprise, Western ca 
contribute much to recycling programs 
by providing the necessary facilities to 
implement such an endeavor. However, 
it is Westerners as individuals who ha, 
made our program a success. 

By the end of October, Western 
Geophysical had already recycled 
168.29 tons of paper and had saved 
2861 trees. Not only do I, as the 
recycling program manager, thank you. 
The earth thanks you! 
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Top phot0: On its way to a 
special client showing in 
London, the Western Monarch 
sailed down the Thames River 
and crossed under the famous 
London Bridge. 

Previous page: Mate Pat Walker 
charts the course for the Western 
Monarch. 
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As Western's four seismic supe rvessels 
are being launched into fr igid 
Norwegian waters, a new era beg ins 
for the geophys ical industry. In the 

same fjords that Viking seamen travelled 
hundreds of years ago, a new generation of 
seismic exploration vessels are being bui lt 
and embarking on their maiden voyage. 
The Pride, Monarch, Legend, and Regent 
are making their way to join Western's 
worldwide seismic fleet. 

With the launching of these four vessels, 
major technolog ical change is being 
witnessed in seismic exploration . Resea rch 
vessels are now being specifically des igned 
for seismic acquisition purposes and outfitted 
with the industry's first 24-b it fiber-optic 
acquisition systems along with advanced 
onboard seismic and navigation qua lity 
contro l, and satell ite navigation equipment. 

Ranging from 234 to 303 feet in length, 
the Pride, Monarch, Legend, and Regent 
are equipped to acquire seismic data 
through two, three, and four hydrophone 
studded fiber-optic cab les towed behind the 
ship in parallel arrays up to 6000 meters 
long . Advanced data recording, precision 
navigation, and quality contro l systems 
assure the accuracy of both convent ional 
2-D and more complex 3-D surveys. 

Western Geophys ical recently accepted 
delivery on three of the four ships: the 
Western Pride, Monarch, and Legend. 
Delivery on the Regent is expected in April, 

1992. These four supervessels will bring 
number of ships in Western's fleet (alread 
the largest in the world) to 35 vessels. 

The purchase of these custom-built shi~ 
at an approximate cost of $130 million is 

the largest sing le equipment investment 1r 

Western's history. "These ships will add 
significantly to our technological preenu• 
nence in this business," says President Xt• 
Cramer . "The current expansion of oil 
exploratio n and development offshore ana 
overseas is accompanied by the move of o 
companies into new, mo re complex and 
often unknown geophysical environment, 

"We have to anticipate customer needs 
with continuous advances in exploration ' 
technology and the ability to provide the 
most cost -efficient surveys for our clienb 
worldwide," Cramer said. "This major 



'ta! investment underlines our continuing 
itment to further strengthen our 

uion as a world leader in the total 
urce exploration services market." 

ian Born 

invik, on the western coast of Norway, 
the birthplace of all four of Western's 
rvessels. An island community and the 
of one of the largest commercial 

ing fleets in Norway, Ulsteinvik boasts 
eral small shipyards that still build 
sels for trade throughout the world. The 
1tein Verft yard consists of a combination 
1110 of the larger shipyards on Norway's 

coast. 
Here. at about latitude 62 degrees and 17 
nutes north in the heart of fjord country 
surrounded by historical sites from the 

ng era, the Ulstein group and Western 
physical staff designed a new hull type 
ifically for seismic operat ions. For the 
part drawn by Marine Architect Kari-

n Bakken, the designs keep ambient 
and vibrations to minimum levels. 

Ulstein's aggressive design, market ing, 
successful modular construction tech
es led to the format ion of the venture 
een Ulstein and Western. The Ulstein 
p is also a world leader in variable 
control propellers and bow thrusters, 

11ell as the owner of the Bergen line of 
ne diesel engines . 

Seismic Superships 

Outfitted for worldwide operations and 
crew accommodations for 40 to 60 people, 
the four vessels may remain at sea for 
months at a time. The two "widebody 
flagships", the Monarch and Regent , are 
303 feet long with a 65-foot beam. Their 
exceptional size and 16-knot cruising speed 
make them ideally suited for multistreamer, 
multisource 3-D data acquisition. These 
two ships are powered by a centralized 
diesel electric power plant. Propulsion and 
compressors are electrically driven for a 
high level of availability and redundancy. 

Each of the four vessels is equipped with 
advanced multistreamer marine telemetry 
recording systems with simultaneous multi
vesse l operating capabilit ies, proprietary 
navigation systems with GPS and streamer / 

source pos itioning, the highest level of 
systems automation with real-time seismic 
and position ing quality control, offline 
navigation postplotting capabi lities, and 
highly flexible, tuned air-gun subarrays 
with over 200 bar -meter output. To accom
modate a variety of configurations, all four 
vessels have four-streamer capability and 
either eight or ten gun strings. 

The four ships will feature the WG-24 
960-channel recording system with 3480 
cartridge tape drives and dual 6000-meter, 
triple 4000-meter, or quad 3000-meter 
digital streamer capability, and will use up 

Scenic Norwegian fjords are 
1he binhplace of Wes1ern 's four 
new vessels. 
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to IO identical subarrays of compact sleeve 
source air guns. 

The custom deep-draft vessel hulls include 
special anti-roll stabilizing tanks and are 
designed so that vibrat ions from the 
machinery and propulsion plants will not 
interfere with acquisition and recording 
efforts. The vessels sport extremely stable 
and silent working platforms with provisions 
for comprehens ive seismic equipment pack
ages and spacious computer processing 
facilities. To control shipboard and hydro
acoustic noise, all major rotating machinery 
installat ions are resiliently mounted. 

Ship heliports are certified for landing of 
helicopters up to and including the Super 
Puma and the Bell 214. Hull classifications 
allow the vessels to work in the harshest of 
climates. 

The Ti'ansformation 

Transforming the Pride and the Monarch , 
the first in the series of supervessel s, took 
only a little over a year. However, the seeds 
of an idea to build custom seismic ships were 
sown by Executive Vice Pres ident Orval 
Brannan several years ago while researching 
the purchase of vessel hulls that were to 
become the Atlas and Hercul es . 

Genera} Manager of EAME Marine ope
rations Danny Stegall , now based in London , 
was named manager of the vessel building 
program, and Project Manager Sjoerd de 
Jamaer and Supervisor Tom Hickman be
came involved in the project at a very early 
stage. Following nume rous trips to Norway 
and other countries to inspect shipyard 
capabilit ies, de Jamae r and Hickman were 
instrumenta l in determining vessel sizes and 
the architectura l contract was awarded to 
the Ulstein design group. Later, the con
struct ion contracts for all four vessels were 
awarded to the Ulste in/Hatl¢ shipyards. 

In mid-1990, Project Enginee r Ron 
Bickham arrived in Norway to superv ise 
early hull construction , and has continued 
in this superv isory capacity for construction 
of all four ships. He was join ed by 
de Jamaer and Coordinator Bill Jeffries in 
January of 1991. 

Inset photo: During sea trials, the Monarch 
crossed below Norway 's Seven Sisters waterfalls 
in the Geiranger Fjord. 

Relief Captain Keith Jubb and Senior 
Coordinator Tommy Haralson steer the 
Monarch to its Gulf of Mexico home. 
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Jeffries has been involved with the instal
lation of all seismic equipment, while 
Exploration Produc ts Field Equipment 
Supervisor Larry Howard heads up hydraulic 
and air com presso r installation with the 
assis tance of Compressor Mechanic Mikel 
Tong. 

Instrume nt Supervisor Brent Brown sup
ports installation of the WG-24 systems 
with the assistance of Field Service Engineer 
Ed Virostko and crew technicians. Installa
tion of sleeve guns is handled by Exploration 
Products Field Service Manager Glen Barker 
and Field Service Supervisor Todd Steffan. 

Party Manager Richard Jeso coordinates 
new vessel activities from the Houston office. 

A Celebration 

Champ agne ce lebrati ons herald ed the 
christenings of the Western Pride and the 
Monarch in Ulsteinvik, Norway. The Pride 
was chri stened by Mr s. Sharon Cramer, 
wife of President Neal Cramer, on July 5 
and the Monarch was christe ned by Mrs. 
Barbara Brannan, wife of Executive Vice 
President Orval Brannan, o n October 16. 

Western Party 140, Captai n Lars Nielsen, 
and the Pride, based in London, are now 
working on an extensive contract in Italy. 
Party Manager Brian O'Neill was on hand 
for the final month of preparation as was 
Coordinator Bob Brown, who has been 
joi ned by Rel ief Coordinator Mike Purtil. 
Brown and Purtil have both recently trans
ferred from the Singapo re office. 

Early on hand for acceptance and inspec
tion of the Monarch was Port Engineer Tom 
Lasher, along with Chief Butch Adams and 
electricians Roland Dastous and Ted Yeager. 
Captain Rod Ward arrived to take charge of 
the vessel a month before the ch ristenin g and 
was assisted by mates Bob Mefford and 
Terry Taylor. Coordinator Tommy Haralson 
was onsite to prepare the seismic crew. 

Framed by clear blue skies and the 
Geiranger Fjord, one of Norway's most 
picturesque fjords, the Monarch was 
christened on October 16. Mrs. Brannan 
performed the honors beneath a famous 
waterfall named the "Seven Sisters". 
Following the christening , the officiating 
party took a memorable trip through 
Norway's fjords. 

Inset photo: Advanced FlexQ{J!) system ensures 
quality 3-D coverage. 

Recording room aboard the Monarch 
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After crossing the North Sea , the Monarch 
sailed into London for a client exhibition 
and was greeted at 19:00 hours with the 
opening of London's famous Tower Bridge . 

Approximately 500 people viewed the ship 
during the two-day exhibition . Attendees 
ranged from major oil company explorat ion 
managers to clerical personne l who type 
report s about the vessels, but who would 
not otherwise have had the opportunity to 
visit one . 

The event was organized by Public Rela
tions and Marine Safety Manager Gerry 
Reynolds , Robert Moree , and Party Manager 
Steve Colley. Senior Managers Ugo 
Picch iani , Claudio Venturin i, and Danny 
Stegall, along with the seismic crew, were 
on hand to describe ship operations and to 
answer quest ions. The Monarch Cook 
Richard Frenz prepared a magnificent buffet. 

Next stop-the Society for Exploration 
Geophys icists annual convention in Houston , 
Texas. The Monarch sai led up the Houston 
Ship Channel in November to dock just 
minutes from the George R. Brown Con
vention Center where the convention was 
held. The 303-foot ship generated great 
interest for Western clients and members of 
the press during the three days it was open 
for viewing. 

Gulf and East Coast Marine Manager 
Richard White, Supervisor Gerry Peterson , 
Marine Transport Manager Jim Squires, and 
Administrative Assistant Virginia Nowak 
planned the successfu l client exhibition. 
Three supervisors, seven party managers, 
and three assistants were on hand to 
conduct client tours and discuss ship opera
tions . The Monarch will join Western's 
Gulf Coast Fleet. 

At press time , the Western Legend was 
to be christened on November 22 and was 
expected to jo in the Western Singapore 
fleet. The Regent was 80 percent complete 
and delivery is expected in mid-April, 1992. 

As these four seismic supervessels make 
their way from the fjords of Norway to 
Western's opera tions centers throughout the 
world, they are indeed sett ing the course 
for the geophysica l industry. 

Inset photo: Senior Coordinator Tommy Haralson 
directs deployment of WG-24 fiber-optic 
streamers. 

Observer Tim Dusterhaus (left) and Senior Gun 
Mechanic Tommy Gonl,a/es prepare air guns 
aboard Western 's new supervessel. 
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During the past decade, a major shift in the geophysical 
industry has taken place-the 3-D seismic technique 
has come of age. Though a few adven turous, but 
rudimentary surveys were acquired in the 1960s, it 

wasn't until the mid-1970s that 3-D seismic survey ing was 
perceived by the industry as having a practical future. 

Dramatic increases in com
puti ng power combined with 
advances in seismic recording 

into acqui ring larger volumes of seismic data, which shifted 
the emphasis for seismic imaging from the field to the 
computer processing arena . Since then, the need to accurately 
define inherently three-dimens ional geologic features has 
resulted in a further extension from 2-D to 3-D seismics. 

Used both as a tool for hydrocarbon exploration and for 
field development projects such 
as injection monitoring and 
reservoir modeling , the role of 

systems provided a technological 
foundation for 3-D methods. 
However, in order to use this new 
hardware to its full potential , 
sophisticated processing software 
and interpretation techniques also 
needed to be developed. Even
tually, the exploration industry 
gained confidence in this new 
technology and demand for 3-D 
surveys increased. Now that 3-D 
is widely perceived as a cost
effective exploration method for 
many regions of the world , the 
demand for this service continues 
to build . 

3-D surveys pe iformed 
by Western Geophysical 

domestic and international 

3-D seismics has been to reduce 
the risk and costs of finding and 
developing petrole um reserves. 
"There is no doubt that, from a 
geophysical standpoint , 3-D 
surveys are the only way to 
confidently explore for the 
subtle geologic features that 
can harbor a lot of oil," says 
Wisecup. "The seismic data has 
to be used to image the geology 
at the correct point in space, 
and 3-D data is the key to 
accomplishi ng this. The 3-D 
technique can easily offer an 
exploration and development 
well success rate significantly 
greater than that obtained by 

Overall, 3-D surveys performed 
by Western Geophysical domestic 

crews have increased fr om a 
minimal p ercentage in 1980 
to more than 70 percent of 

total crew effort and, in some 
operational areas, 1 (X) percent. 

and international crews have in-
creased from a minimal percen -
tage in 1980 to more than 70 
percent of total crew effort and, in some operational areas, 
100 percent. 

Seismic imaging in 3-D has revolutionized the upstream 
business of major energy firms, and a substantial number of 
the smaller companies are also using it to great advantage. In 
the shrinki ng American exploration market, more and more 
seismic is being acquired in 3-D. 

A New Era 

Wh ile 3-D seismic acquisition is not a new idea, it is importa nt 
to note that the geophysical industry is just now moving to a 
fully 3-D exploration world. "We are seeing the whole tech
nological base of the industry change to accept and even 
require 3-D data," says Research and Development Project 
Manager and 3-D Survey Planner Dan Wisecup . 

There has not been such a major shift within the geophysical 
industry since the introduction of the CDP technique in 1955, 
and the subsequent move to digital computing during the 
1960s. During that time, the geophysical industry shifted gears 
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the use of conventional 2-D 
seismic techniques ." 

3-D Land Surveys-Designed to Succeed 

The success Western is current ly enjoying in 3-D land surveys 
is, in part, the result of years spent in developing quality 
assurance methods for designing surveys that integrate the 
scientific and practical needs of field operations, data 
processing , interpretation, and of the client explorationist. 
These efforts have been supported by powerful mainframe 
and PC-base d 3-D planning software that allow us to design 
and evaluate intelligent 3-D schemes. 

For 2-D seismic lines, acquisition geometry decisions are 
reasonably straightforward. The number of seismic channels 
recorded, the receiver point interval , the source point interval. 
and the line configuration are manipula ted to produce the 
desired combination of multiplicity, in-line spatial sampling, 
and source-receiver offset range. In 3-D acquisition, while 
the goals are the same, the decisions are considerably more 
complex. 

For the 3-D survey, spatial sampling takes place in two 
dimensio ns forming a grid of cells . Multiplicity is examined 
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for each of these cells rather than along a single line. The 
simple source- receive r offset range from 2-D seismic becomes 
an intricate distribution of both offset and azimuth. Such 
quantities are often referred to as the "geophysical attributes" 
of a partic ular 3- D acquisition method. 

There are almost unlimited possibilities for the configura
tion of sources and receiver in a 
land or transitional 3-D survey . 
The 3-D design process usually 

gro ups throughout Western's interna tional centers, who work 
together to identify objectives and possible hitches in the 
survey plan. 

"We attempt to maximize the 'signal-to-dollar' ratio by 
using survey design meth odology for the benefit of both the 
clien t and Western ," says Wisecup. Th e survey is designed 

from the beginning to retlect 
the client's interpretation and 
exploration goals as well as 

involves crea ting a number of op
erationally practical acqui sition 
geometrics (shooting schemes) 
and then investigating which 
scheme produces the most suit
able geophysical attributes for 
the area. Map s of the geophysical 
attributes , produced by Western's 
3-D survey design software , facil
itate easy and effective evaluation 
of the acquisition methodologies 
being considered. 

'' We are seeing the 
whole technological base 
of the industry change to 
accept and even require 

take into accou nt available 
equipment, inherent location 
access and mob ility problems. 
data processing and data quality 
problem s, and to provide the 
best quality survey at a 
reasonable price. 

This controlled , problem
solving approach to land survey 
desig n is made possible through 
the use of proprietary mainframe 
software designed by Senior 
Research Programmer Larry 
Gauger and Dan Wisecup, which 
speeds up the design process 
and permits the user to quickJ} 
exp lore a wide range of design 

Some single-fold, domestic land 
surveys performed by Western 
around 1979 acted as a catalys t for 
devising effective methods to 
achieve optimum geophysical 
results from inexpensive 3-D 

3-D data, '' says Research 
and Development Project 
Manager and 3-D Survey 

Planner Dan Wisecup. 

surveys. Without the benefits of 
high multiplicity, the survey 
design, acquisitio n , and process-
ing had to be carried out with extreme precision. 

"To succeed, we invented techniques that would enab le us 
to quickly, but accurately process every individua l sample of 
every data trace," remembers Wisecup. " In advance of the 
acquisition. we devised special techniques to handle the 
residua l statics, analyze the velocities, and cor rect the data in 
a way that was different from what had been done before. 
Every phase of the project was aggressively reviewed and 
revised in close coopera tion with the client to ensure that his 
explora tion goals were not compromised. We showed that we 
could use careful scientific reasoning rathe r than cos tly data 
overlap to solve survey problems." 

This experience of carefull y designing success into a 3-D 
project from the very beginning , before the first shot is 
take n, has become a standard part of Western's 3-D land 
survey methodology, and is one of the principal reasons for 
our success in producing high-qua lity 3-D surveys. This 
approach is now suppor ted by close cooperation on the part 
of numerous Westerners in the Applied Technology , Research 
and Development, and processing and opera tions suppor t 
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ideas. Via a fast, interactive 
design program and its large 
selection of color graphic 
displays of important survey 

attributes, the user can devote his time to the necessary 
mental activity needed to produce the optimum 3-D survey 

Western's FACE"' system, with its 3-D Acquisition 
Management software, provides PC-based 3-0 planning 
capabilities. The software was written by Mike Fleming and 
Mike Norr is of the Applied Technology-Land department. 
With the advent of fast 386 and 486 chips, the system can 
be used for large planning tasks. Portability of the PC-based 
FACE system allows us to evaluate desig n schemes and 
market 3-0 services from worldwide locations. 

The Acquisitio n Manag ement package is also designed to 

be used on-site while a 3-D survey is in progress. The 
program can assist the observers in daily planning as well as 
provide a monitor of the actual multiplicity in each bin as the 
survey is recorded. 

A third major planning tool was devised by Westcrn's 
Calgary office for irregular 3-D g rids that are common in 
environmentally-sensitive areas of North America. This .\Oft· 
ware allows the user to model 3-D coverages using all pre· 
existing 2-D lines, roads, and other access. Additional infill 
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lines are only cut if the pre-existing lines provide inadequate 
and unacceptable solutions. As the industry contin ues to grow 
in environmental consciousness , this type of modeling may 
become standard. 

3-D Marine Surveys-Innovative and Cost-Effective 

The deve lopment of mari ne 
seismic technology has under-

This new objective led to the development of advanced 
navigation systems (CNAVCHK"' and WISDOM~ including 
the increased use of sate llite navigation , new source and 
streamer tracking systems (SSTS), and real-time binning 
and quality control (FLEX QCw) . 

Special support groups were created in Houston , London, 
and Singapore to ensure data 
quality in all phases of data 
acq uisition and processing wit~ 

gone extraordinary evolutionary 
changes which have culminated 
today with the maturity of 3-D 
seism ic methods. Many changes 
have occ urre d since Western de
ployed the first marine seismic 
system in the Gulf of Mexico in 
1937. Indeed , Western's develop 
ments in marine seismic and , 
over the past decade , in 3-D 
marine technology have been 
impressive. 

With the emerging potential 
for substa ntial deepwater dis
cove ries in the world's offshore 
sed imentary basins, the search 
for hydrocarbon s has become 
more com plex and capital inten-

Today's explorationist uses 
3-D data to maintain a 

competitive edge and to find 
oil in a cost effective manner 

... there is no substitute for 
the commodity of a complete 

image of the subsuiface 
afforded by 3-D seismic. 

emphas is on pre-survey plan
ning, design , parameter selec
tion , and data testing. Today, 
3-D technology continues to 
grow as dedicated and innovativ, 
Westerners add to our knowl
edge and ability to produce 
even better 3-D surveys. 

Ironically , the advent of 
multistreamer technology was 
fostered by a downturn in the 
geop hysical industry. Many 
clients considered 3-D surveys 
too expensive for their reduced 
budgets. To remain competitive 
and to provide 3-D data more 
cost effectively , Western 

sive as the number of easi ly 
found discoveries diminish. The 
costs of developing oil reserves 
in the offshore frontier can be extremely high , and it is in this 
domain that the benefit of 3-D seismic is truly welcomed. 

Today's explorationist uses 3-D data to maintain a competi 
tive edge and to find oil in a cost effective manner. Any 
geolog ist will tell you that geologic structure is the key to 
finding oi l, and there is no substitute for the commodity of a 
complete image of the subsu rface afforded by 3-D seismic. 

In the late 1970s, Western became committe d to mastering 
the 3-D method , and through extens ive research and develop
ment, became an innovative leader in 3-D marine technology. 
Western recognized that industry's acceptance of 3-D surveys 
depende d on their absolute success, and as a result , substantial 
emphasis was placed on quality control and a commitment to 
excelJence. 

For convent ional 2-D marin e surveys, the receiver cable 
was usually assumed to be in a straight line behind the 
seism ic vessel. With 3-D seismic , this simplification was no 
longer acceptable; it was now essential to compute the exact 
position of every source and receiver so that each CMP posi
tion is known exactly and regular coverage can be achieved. 
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responded with a campaign to 
upgrade several vessels to 
multistreamer capability. 

In 1988, Western deployed the 
Western Atlas and Hercules - two supervesse ls equipped 
with dual streamers and sources for acqui ring four subsurface 
Lines simultaneously. As a result, the cost per seismic line 
mile was substantia lly reduced. 

It is interesting to note that, due to the implementation of 
multistreamer /source technology, the 3-D production capabilit) 
of a standard 3-D seismic vessel has grown geometrically over 
the past decade. The shear volume of 3-D data being acquired 
today is tremendous. In the Gulf of Mexico alone, Western 
has undertaken a massive speculative 3-D program which will 
have, by the end of the year , comp leted 3-D surveys covering 
over 850 federal lease blocks. That 's over 8000 square miles 
or 350,000 miles of data acquir ed by primarily two survey 
vessels in a three -year period! 

In the early 1980s, a large 3-D survey was roughly six or 
eight blocks (60 to 70 square miles) , while today, a large-scale 
specu lative 3-D survey may encompass nearly 200 blocks 
(18,000 squa re miles ) . 

Recent advances in marine seismic technology include 
the new 480 -channel WG-24 marine telemetry system with 
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6000-meter fiber -optic streamers. Thi s system is now record
ing data of unprecedented quality. 

Engineering milestones for the 1990s will include the 
NAVIGATOR system, on-boa rd computer networking , deve l
opmen t of three and four-streamer data acquis ition. and GPS 
navigation systems. With four new super seismic ships due 
for delivery this year and next , 
Western will be sure to maintain 
its lead in the marine seismic 
world and be of even greater 

again. Th is procedure allows the 3-D migration to be per
formed without necessitat ing com puter access to the whole 
volume of data at one time. 

One -pass 3-0 migration is at the forefront of processing 
technolo gy. Two different one-pass algorithms are now avail
able to meet clie nt requirements. When the velocity field is 

complex , one-pass migration 
can requir e an extreme amount 
of computer effort , often talcing 
several weeks to complete, even 

service to the petro leum industry. 

Processing/ Interpretation 
The raw seismic 

on the fastes t computers. In 
com parison , when the velocity 
field is simple. single-pass 3-D 
migration can be performed in 
a manner that requi res signifi
cantly less computati onal effon. 

Paralle ling the increase d demand 
for 3-D data has been the contin 
ued growth of Western ·s process
ing centers. Th e com put ing 
resources required to proce ss 
today 's large 3-D surveys a re 
staggering-a single 3-0 survey 
could have more than 20,000 
field tapes compri sed of 200 
million prestack traces. 

Process ing and interpretation 
of these large 3-0 data sets 

data set of a 100-block 
survey consists of about 

one trillion samples ( about 
the same number of samples 

as dollars in the U.S. 
national debt). 

Since Western began perform
ing 3-0 seismic surveys, our 
resea rch and engineering groups 
have developed and implemented 
advanced software and process
ing methodology that have con
sistently yie lded outstanding 
resu lts for 3-D marine , land. 
and shallow -water prospects 

requires the ability to handle 
enormous amou nts of data. The 
raw seismic data set of a 100-
block survey consists of about 
one trillion samples (abo ut the same numb er of sam ples as 
dollars in the U.S. national debt). The final CMP stacked and 
migrated 3- D image co nsists of about four million traces on 
200 cartridges. 

The amo unt of data is not the only diffe rence between 2-0 
and 3-0 processing. Most multi-channel processes (i.e., spa
tially distributed ) require different imp lementati on fo r 3-0 . 
For instance , both 3-D refraction statics and Miser 3-0 
residual statics use algo rithm s which allow for the areal 
distribution of sources and receive rs. 

Velocity functions are still dete rmin ed at single point s, but 
in 3-0 processing these are comb ined, inter polated, and 
smoothed into a velocity field for the entire volume of data . 

The most import ant aspect of 3-0 process ing is 3-D 
migrati on - to ensure that each event is migrat ed to its 
correct location in space. Most large 3-D surveys are now 
processed using a combina tion of 3-D OMO (Dip Moveoul) 
pre-stack and 2-pass time migra tion after stack. With 2-pass 
migration the data is migrat ed first in the shot line direction; 
the data is then so rted to the cross -line direction and migrated 
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throughout the world. With the 
adven t of 3-D surveys, paper 
sectio ns have virtually disap
pea red. The introduction of 
workstation s with high-resolution 

screens and software with sem iautomati c display and colored
pencil tools have begun to allow the geologis t to take full advan
tage of 3-0 data. 

Cha llenges to be addressed in the proc ess ing arena will 
include improved accuracy in the determination of the 3-D 
velocity field , 3-D depth migration , interactive 3-D processing. 
and di rect integrati on of seismic data with other geosciences. 

Reaping the Full Benefits of 3-D Seismic 

Jn Western 's co nsiderable experience with acqui ring, 
processing, and interpr eting 3-D seismic data, the result of 
3-D imaging has been universally superior to that of 2-D, 
and Western 's perce ntage of work in 3-D seism ic continues to 
increase. Interpretati on objectives far beyond those conceiv
able from 2- D seismic are being realized . 

The 3-D seismic technique has come of age, and it is jus1 
a matter of time before the entire U.S. Gul f of Mexico will 
be captured in 3-D, and the remainder of the world's sedi
mentary basins are sure to follow. 



Quality 3-0 in the Field 

One of the world's largest and most 
successful 3-D exploitation campa igns is 
currently unde rway in the Niger Delta, 
Nigeria. Three-dimensional onshore opera
tions began with the well-publicized un 
River field in 1986. Under the direction of 
then Party Manager Richard Degner, Western 
Crew 390 began recording operations in the 
Nun River field in December, 1986. Five 
years later, Western has three swamp crews 
and two marine crews operating in the Delta 
and have recorded more than 3500 surface 
square kilometers of 3-D data to date. 

Crew 390, along with Crew 393 and 396, 
are each 1400-channel, multiline 3-D land 
crews capable of recording in the most 
difficult saline swamp conditions of the 
Nige r Delta . With over 120 combi ned crew 
months of 3-D operations. crews 390. 393, 
and 396 are continuing to acquire 3-D data 
in swamps, rivers, and transition zone envir
onments that six years ago were considered 
inconceivable. Plans have been made to 
conduct 3-D surveys across almost all of 
the Niger Delta, and a complete 3-D data 
processi ng facility is planned for Port 
Harcourt. 

Western pioneered 3-D seismic explora
tion in Nigeria. Six years of exhaustive 
experimentation and equipment design 
modifica tions have resulted in development 
of methods that enable Western to maintain 
ever-increas ing productivity levels. The 
focus of 3-D planning in the Delta is on 
design of operationally efficient and geo
physically sound methods for combining 
the numerous prospects. 

Western is currently acquiring data in a 
3-D block that contains a continuous transi
tion of seismic information from deepwater 
streamer data, into DIGISE lS® radio telem
etry, into SERCEL 368 swamp recordings. 
These multisystem, multienviro nment 
surveys are becoming daily routine in 
Nigeria's developmental seismic campaign. 

DIGISEIS is a registered trademark of Terra Marine 
Engineering, Inc. 
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£q11ipme111 Supervisor Ke11 
Ba mum (right), alo11g with 
Party 350 crewmembers, res1s 
the new portable drilling 
eq11ipme111. 

Phoro ar right: Accountant 
Mark Mille//e (left). Admi11i
s1rative Secretary Lynn de 
Navajas, and Purchaser Jose 
A villa at home base in Sama 
Cruz. 
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Bolivia is a land of majestic peaks, 
fertile lowlands, and empty plains. 
Completely landlocked by the wide 
barrier created by the Andes chain, 

Bolivia is set apart from its neighboring 
countries of Chile to the west and Peru to 
the east. 

Vast lowlands (known as the Chaco) 
separate Bolivia from Brazil and Paraguay. 
Famous for Titicaca, the highest lake in the 
world at 3815 meters and the highest ski 
area at 5168 meters, this rugged region with 
few roads and plenty of logistic challenges 
was the site of a major heliportable survey 
performed by Western Party 350. 

Mountainous Terrain Poses 
Acquisition/Recording Challenges 

Made up of Westerners from 13 countries, 
Party 350 was based near the towns of 
Monteagudo and Tatarenda in South Central 
Bolivia in the State ofChuquisaca. The acqui
sition effort required Crew 350 surveyors to 
cross paths with some of Bolivia's exotic 
wildlife and to become true mountaineers, 
often crossing several mountain ranges on a 
single line and scaling 2600-meter peaks. 

Supervised by Steve Stewart and assisted 
by Jorge Morais, surveyors Andres Rivera, 
Omar Rueda, and Roberto Olaya cut heliports 

for the recorder and drop zones for the 
drills. Four "trocha" or line-cutting cre\11 
of 18 people each accompanied the surveyor,, 
The line-cutting crews lived on the line in 
fly camps during the course of the sun:ei
ing program. 

Although this mountainous region of 
Bolivia, with its steep cliffs, shear moun 
faces, and dense vegetation posed a diffi
cult assignment, Safety Supervisor Jimm) 
Ramon and Assistant Pablo Castedo's safe. 
program met with great success-the ere\\ 
completed the job, 320 kilometers of moun
tai n-top seismic, without a lost-time injul'). 

The mountain program site also proved 
rigorous to Party 350's recording operatioo 
manned by Chief Observer Jimmy Jumbo, 
observers Carlos Villacis and Mark Popelu 
and junior observer Hector Flores. The 
terrain necessitates an exacting recording 
effort and requires extensive planning and 
teamwork to achieve good production. Th 
recording crewmembers not only did an 
outstanding job, they also exceeded origin. 
production estimates. 

Processing in Bolivia was handled by 
FACE operators Jean Francois Mengual a 
Mike Gibbons with the assistance of Field 
Clerk Rolfe Spiegel. 

Coordinating the water, food, supplie:,, 
and equipment requirements of Party 350 
were Party Manager Ivan Onega and 
assistant party managers Dave Arrnstro 
and Robin Haryett. Movement of materia., 
in and out of such a rugged region entire: 





Chief Observer Jimmy Jumbo 
(left) supervises box resrs. 

Reside111 Manager Gary Matyas 
swdies a Landsar phoro of 
sourhem Bolivia. 
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by helicopter was carefully planned and the 
needs of the 10 or more tly camps were 
ably met. 

Bolivia has been a testing ground for 
a new generation of portable drilling 
equipment using compressed air to drive 
a downhole hammer. Assisting in the 
development and testing of the drills were 
Equipment Supervisor Ken Barnum and 
Drill Supervisor Harvel Berry. Party 350 
drilling operations were supervised by Tony 
Coll and assistants Patricio Paz, Enrique 
Chimbo, Victor Pena, and Eddy Acosta. 
The new drills proved successful and are 
currently in use in Colombia, Yemen, and 
Venezuela. 

Difficulty in importing heavy geoph}~1c. 
equipment into Bolivia has required Pilni 
350's versatile mechanics to use their 
ingenuity to keep all equipment running. 
Mechanics Byron Gonzales and Freddy 
Cardona keep chainsaws, trucks. and cor 
pressor drills in good working condition 

Party 350 Administration 

On hand for crew startup in early Jul} 11r, 

Latin American Manager Gary Jones and 
Western Hemisphere Senior Vice Presiden1 
John Laker. Houston-based Latin American 
Supervisor Kirk Girouard lent his invalua~ 
experiences as former Bolivia resident 
manager to Crew 350 efforts. 

Crew administration is the task of Head 
Administrator Lucio Terrazas (a muhipur• 
pose doodlebugger who doubles as a dn 
when needed) and assistant Roger Gutiem-, 

Home Base 

Western crews are not newcomers to Boli1 
Western Geophysical has maintained an 
office in Bolivia for over 30 years. Party 35 
is based in the windy city of Santa Cruz 
where Resident Manager Gary Matyas 
oversees Western's Bolivian operations. 
Accountant Mark Millette keeps the books 
straight, Purchaser Jose Avila keeps the 
crews supplied, and Administrative Secre 
tary Lynn de Navajas performs a variet} 
tasks from answering the phone to handh 
the importation of explosives. Staffing the 
Santa Cruz warehouse are Cesar Caldero 
Abdon Barja, and Florencio Guzman. an
Artidorio Miranda in Villa Montes, also 
southern Bolivia. 

Party 350 is indeed taming the Andes. 
The highly successful campaign in the 
Bolivian Andes has resulted in a continu
ance of heliportable seismic operations at 
elevations as high as 4800 meters in nonhe 
Argentina. Party 350 is currently mobili11 

to again scale the Andes' magestic cliff, 
the hopes that the mystic peaks will yiela 
secrets needed to unlock the region's rich 
energy reserves. 
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BROCHURES 

General 
_ Petroleum Exploration and Field Development Services (W90·026) 

Marine Acquisition 
_ CNAVCHK"' System Navigation Post-Processing (V>,9J.057) 

_ FLEXQC5
" : A Flexible Quality Control System for Marine 3-D 

Geophysical Exploration (W88·328) 

_ Industry's First Digital Bottom Cable (W90·420J 

_ M/V Westem Atlas (W90·213) 
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_ M/V Western Hercules (W90214) 

_ M/V Western Inlet (W90256) 
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Control (W87•306) 
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(W89-300) 

• Presurvey Planning 
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_ J>-arabolic Radon Transform Filtering (W90204) 

_ Massively J>-arallel Computing at Western Geophysical* (W91•325J 

_ Poststack Signal Enhancement (W86-079) 

_ Prestack Frequency-Wavenumber (f-k) Migration (W90•345) 

_ Recursive Estimation of Acoustic Impedance (PAIT) (W91-094) 

_ Refraction Statics (W89-316) 

_ Seismic Processing Software (W90244) 

_ SLIM® (Seismic Lithologic Modeling) (W89-030) 

_ SLIM : 2-D and 3-D Case Histories (W91-oso) 

_ 3-D Data Processing folder with inserts: (W89-319) 

• Presurvey Planning 
• Velocity Analysis 
• Trace Positioning and Binning 
• Display 
• 3-D DMO and NMO Stack 
• Trace Interpretation, Migration 

_ 3-D Dip-Moveout (W88415) 

_ 3-D Refraction and Reflection Statics (W9H41) 

_ Trace Interpolation (W87•332) 

_ Wave-Equation-Based Multiple Suppression (W89-31S) 

_ Wave-Theoretical Depth Migration (W79-000) 

_ Wave-Theoretical Layer Replacement (W86-078) 

_ WINGS (Western Integrated Geosciences Software System)* 
(S91-063) 
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Party 711 - Milne Point 

Milne Point lies on the Beaufort Sea 
shoreline about 30 miles west of Prudhoe 
Bay. The terrain is predominantly flat, 
featureless, snow-covered tundra covered 
11ith structures for lodging, pumping, 
power generating, and drilling. A pipe
line and road system connect the Milne 
field with Kuparuk and Prudhoe Bay 
fields to the southwest and east, respec
tively, while the reservoir extends out 
beyond the shoreline to the barrier 
islands offshore. 

Because geophysical operations are 
only permitted when the surface is 
frozen and the prospect is covered by 
enough snow to protect fragile vegeta
tion, Party 711 laid their first cable on 
the Milne Point prospect in December, 
1990, during the darkest time of year 
tlhe sun doesn't rise at all until late 
January). Except for twilight which 
occurs during the lunch hour, the only 
light available was the light from the 
crew's equipment. 

There was no question in the minds 
of Crew 711 members that the ground 
11as frozen as temperatures averaged 
-20°F and commonly reached - 40°F! 
\\'ork went on despite the lack of day-
1ght, constant cold temperatures, and 
Mr-present snow and ice, along with 
an average 10 mph wind. The only time 
Crew 711 shuts down is when the winds 
o!ow hard enough to create whiteout or 
near-whiteout conditions. 
To crewmembers, a howling wind 

translates into 75 miles of field cable 
ietting buried under 6 to 24 inches of 
'KIN packed into cement-hard drifts, 
llld every juggie dreads the exhausting 
ll!d time-consuming task of digging 
.able out of drifts left by the storm. 
As we completed the onshore portion 

oflhe Milne Point prospect and began 
1> move onto the ice offshore, Crew 711 

Parry 711 's (left to right) Kash Vigue, Ariel Rotem, and Enc For/and receive a good work
out digging cable that has been buried in the snow. During a storm, cable may lay in one 
place fo r rwo days and can become buried in over five feet of snow. 

t - f 

Assuming rhe role of crew supervisor, this Arctic fox followed the Parry 794 cable crew for 
several hours. Arctic foxes are common on Alaska 's Nonh Slope and have little fear of man. 
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Party 711 - Milne Point 

~1ilne Point lies on the Beaufort Sea 
shoreline about 30 miles west of Prudhoe 
Bay. The terrain is predominantly flat, 
featureless, snow-covered tundra covered 
with structures for lodging, pumping, 
power generating, and drilling. A pipe
line and road system connect the Milne 
field with Kuparuk and Prudhoe Bay 
fields to the southwest and east, respec
tively, while the reservoir extends out 
beyond the shoreline to the barrier 
islands offshore. 

Because geophysical operations are 
only permitted when the surface is 
frozen and the prospect is covered by 
enough snow to protect fragile vegeta
tion, Party 711 laid their first cable on 
the Milne Point prospect in December, 
1990, during the darkest time of year 
(the sun doesn't rise at all until late 
January). Except for twilight which 
occurs during the lunch hour, the only 
light available was the light from the 
crew's equipment. 

There was no question in the minds 
of Crew 711 members that the ground 
"as frozen as temperatures averaged 
-20°F and commonly reached - 40°F! 
Work went on despite the lack of day
light, constant cold temperatures, and 
C'ier-present snow and ice, along with 
.n average 10 mph wind. The only time 
Crew 711 shuts down is when the winds 
blow hard enough to create whiteout or 
near-whiteout conditions. 
To crewmembers, a howling wind 

uanslates into 75 miles of field cable 
getting buried under 6 to 24 inches of 
mow packed into cement-hard drifts, 
llld every juggie dreads the exhausting 
ind time-consuming task of digging 
cable out of drifts left by the storm. 
As we completed the onshore portion 

ithe Milne Point prospect and began 
:o move onto the ice offshore, Crew 711 

'--
Pany 71 l 's (left to right) Kash Vigue, Ariel Rotem, and Eric For/and receive a good work
out digging cable that has been buried in the snow. During a storm, cable may lay in one 
place for two days and can become buried in over jive feet of snow. 

J t - f 

I 
Assuming the role of crew supervisor, this Arctic fox followed the Pany 794 cable crew for 
several hours. Arctic foxes are commcn on Alaska 's Nonh Slope and have little fear of man. 
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was faced with new challenges-polar 
bears, crevasses, and thin ice. 

Luckily, we had received a " polar 
bear orientation" which explained the 
behavior of polar bears and recom
mended safety precautions. Two polar 
bears were sighted during Party 711's 
work stint, and one reportedly stood 
up on its hind legs and peered into an 
8-foot high survey truck window, rocked 
the truck, and galloped off! 

The forces of ocean currents and 
winds keep the sea ice in motion, 
creating crevasses (cracks in the ice) 
that can open and close without warning. 
While larger crevasses are clearly 
visible, smaller ones present hazards 
to crewmembers on foot because these 
small fissures are hidden by snow. For 
this reason, bulldozers are used to plow 
snow into the crevasses to provide safe 
bridge crossings. 

Crevasses such as this pose potential safety 
problems for crews working on the froze n 
Beaufort Sea. The crevasses open and close 
as dictated by wind and ocean currents, and 
may be hidden by snow . Bulldozers are used 
to fill the crevasses with snow to provide 
safe crossing poin ts fo r Western 's heavy 
equipmen t. 
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PARTY PICKINGS 

Also, to circumvent accidents caused 
by thin ice, holes are drilled through 
the sea ice to check for thickness, then 
vibrators are detoured around any ice 
less than 48- inches thick. 

Thanks to Crew 711's well-coordinated 
operations, the 97-square-mile Milne 
Point prospect was completed in early 
April. From Milne Point, the crew 
moved to the neighboring Kuparuk field 
to complete the fourth phase of a 3-D 
program that had occup ied Crew 711 
for three previous seasons. Temperatures 
rose quickly as the season progressed; 
however, the crew was able to success
fully complete the Kuparuk program 
prior to shut-down in mid-May. 

Party 711 vibrators working 011 Beaufon 
Sea ice offshore Milne Poi111 field. 

The Weste rn Aleutian (Party 121) returns to Prudhoe Bay upon completion of work in tltt 
Beaufort Sea. As winds change directions , ice can travel many miles very quickly, kttp1111 
boats at the dock and preventing data acquisition in desired areas. The COIISIOnl motion of 
sea ice requires regular reconnaissa nce by chartered aircraft and close monitoring of 
weathe r service reports. 



ALtsAA_ 
Party 794 - White Hills 

Party 794's winter season began in 
January in the White Hills prospect, 
kx:ated about 50 miles south of the 
Kuparuk field. Unlike the flat, barren 
landscape near the Beaufort Sea coast, 
~ White Hills prospect features rolling 
trrain, brush, deep gullies, and 
11reambeds. 
Although this 3-D operation called 

ix far less ground cable than that laid 
~ Crew 711, the deep gullies and stream
beds required an equal amount of labor. 
Cable laid across low spots became 
buried under five to 10 feet of snow 
during storms. Working in dark, miser
ille weather to recover miles of cable 
11d geophones in undamaged condition 
from beneath five to 10-foot snow drifts 
aenough to test anyone's perseverance! 
The abundance of snow at this higher 
-ation yields plenty of water for the 
p. Water from melted snow is used 
showers, sinks, and washing machines. 

'ter for drinking and cooking, along 
th fuel, groceries, and tapes are 
ked over the tundra from Deadhorse 
eCamp. 

In mid-February, Party 794 moved 35 
east of Prudhoe Bay to Mikkelsen 

'. The crew's abilities made quick 
k of the Mikkelsen Bay prospect and 
crew relocated to West Kuparuk in 
-March. Because specifications for 
prospect called for almost twice as 
h cable and geophones, more helpers 
needed to keep the cable ahead of 

vibrators. 
Upon completion of the West Kuparuk 
peel, which lasted three weeks, 

794 returned to the White Hills 
con1inue work until the end of the 

n. Thanks 10 the hard work, per
rance, and talented contributions of 
• 711 and 794 crewmembers, Western 
hysical has built a reputation for 
class acquisition across Alaska's 

frontier. 

Party 794 cable crewmembers a/tempt to free cable fr om snow drifts. n, e drifts are created 
by fo rceful winds that pound 1i11y s110111 particl es imo cement -hard blankets. 

JAN FEB SEP OCT NOV DEC 

3AM 3AM 

6 AM 6AM 

9AM 9AM 

12 Noon 12 Noon 

3P M 3PM 

6PM 6 PM 

9PM 9PM 

Daylight hours 011 Alaska's North Slope 
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Reporter Leah Lebeuf 

Summer heliportable operations in 
northeast Brit ish Columbia bring with 
it challenges unlike others in the seismic 
world. Mother Nature isn't always on 
our side, and this summer Party 757, 
led by Wayne Ross, faced nature head 
on in the foothills of the northern 
Rockies. 

Here , there is never a dull moment 
as the chopper is basically the only 
means of transportation used to move 
the crews in and out of the steep rock 
cliffs and lower ridge areas. Day-to-day 
encounters with bears and other wildlife 
are occupationa l hazards. Other seismic 
crews in the area have reported at least 
two mauling incidences. 

Line operations are conducted across 
the mid-mountain and lower ridge areas. 
Crew 757's portable recording system, 
run by Bill McKinnon and Chris 
Broadhurst , is perched atop the h_ighest 
peak on the line and is the site of much 
activity. At this high point on the line, 
the black , threatening clouds and gusts 
of wind can be spotted and the crews 
pulled . The line crew not only picks, 
packs, and flies thousands of pounds of 
valuable 110 equipment, but also enough 
survival gear to spend the night if 
necessary. 

Overall , it was a hot, dry summer. 
Besides recording seismic data, we moni
tored and reported fire conditions and 
assisted the British Columbia forestry 
service in controlling and subduing 
forest fires that threatened our seismic 
program. Nature's complications aside, 
heliportable Party 757 was successful in 
sa fe ly accomp lishing a productive 
summer season . 

Crew 757's s1aging area in Brilish Columbia 
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Crew 757 Mechani c Herman Schwartz surveys British Columbia' s scenic foo1hil/s. 



PARTY PICKINGS 

~id-mountain line crew spots remaining snow parches as they lay our an //0 spread. 

-;: -~ -
~ - . 'l ·a -

L 

Observer Chris Broadhurst prepares to enter 
the //0 bauery charging 1railer. 

Senior Observer Bill McKinnon monitors operations at the highest point on the line. 
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Repone r Nick le Poer Trench 

Party 771 returned to Tchad in early 
May to resume a contract which had 
been interrupted due to political unrest. 
The program was restarted south of 
N'djamena , close to the town of Doba. 
Most of the equ ipment that had been 
abandoned in the north was recovered 
by a Western salvage team and then 
sent to Sarh basecamp for refurbishing 
and temporary storage. 

Under the superv ision of Party 
Manager Russ Black and Assistant 
Party Manager Gary Peterson, Crew 
771 began work in earnest in mid-May 
with the arriva l of additional equ ipment 
from Cameroon. Using the SERCEL 368 
system, Chief Observer Alan Soper, 
observers Mark "T iny" Thompson , 
Gary Whatton, and Jun ior Observer Pat 
Hedges shot through the heavily 
cultivated region until early August. 
Junior observers David Swain and Ian 
Singleton joined the crew as the project 
progressed . 

Moving into the northern area through 
Cameroon to the west due to the 
seasonal closure of the direct route 
north, the camp move was largely 
uneventful with the exception of very 
narrow bridges , where the equipment 
had to be guided with extreme care. 
Mechanics Claus Mikkelson and Gary 
Boddy kept all of the vehicles in 
working order during the move. 

Having reached the prospect , Party 
771 began their work under the threat 
of an advancing lake. Heavy rains in 
the south had caused the shoreline to 
advance more than a kilometer a day. 
Accompa nied by safety coordinators 
Mancil "Mad Jack" Jackson and Doug 
Colepart, surveyors Eric Schlauderman , 
L.D. Nix, "Buddy" Holmes , and Bill 
Bailey had moved to the area in advance 
to start operations . Surveyors Sam 
Cornelison and Tom Arnold contributed 
to surveying activ ities. 
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Vibrator Technician Joe Brazel puts a new Doodlebuggy to work on the prospect. 

Observer Gary Wharton (foregrou nd) and 
Technician Richard Kleb monitor recording 
operations. 

Party 771 's Bruce Robson drills upholes on 
the Tchad prospect. 



Vibrator technicians Joe Brazel, Ed 
Gonzales, and Charlie Fieldsend kept 
the vibrators in good working order 
despite the very fine dust which covers 
this area. Junior Observer John "Trigger" 
Black kept Driller Bruce Robson 
guessing as to where the next hole will 
be drilled and recorded. Quality control 
personnel Steven Campbell, Nick le Poer 
Trench, and Nate Breeding ensured 
quality data acquisition and recording. 

Western's safety department and Crew 
771 have implemented new safety regu
lations, including the addition of a safety 
committee charged with monitoring 
safety hazards and finding applicable 
solutions. Other essential members of 
Party 771 are Dr. Adel Girgis and 
Dr. Maurice Klella whose skills are 
much appreciated on this foreign crew. 

W«ha11ic Claus Mikkelsen (left) and Safety 
)jim Doug Colepa rr discuss safety 

ed11res to be used in the workshop. 

PARTY PICKINGS 

Crew 77 J technicians Alan Soper and Richard Kleb repair a tape dril'e. 
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Reporter Ed Newberry 

Heliportable Crew 345, working in 
northeastern Venezuela , is performing 
a 2-D dynamite job after completing a 
rigorous mountain survey near the 
Colombia border . Party Chief Peter 
Wilkie located the group approximately 
40 kilometers south of the City of 
Maturin , a large agricultural and oil 
producing area. Party Manager Hector 
Enriquez and assistant party manager s 
provide ongoing field and logistica l 
support of daily ope rations. 

Surveyor Steven Stewart continued 
executing the line-sequencing schedules 
while comp iling line sketches des igned 
to aid in drilling operations. Chief 
Mechanic Erw in Ledezma and Mechanic 
Jeff Rosteet , having completed the first 
of several tractor -mounted dri ll rigs, are 
progressing rapidly on a second rig. They 
are simultaneously maintaining field 
equipment and bu ilding floating metal 
swamp baskets for the recording crew. 

The recording crew, headed by Chief 
Observer Barry Els, has solved many 
problem s related to shooting in the small, 
rural towns. Careful planning and charge 
sequencing have kept the block and 
wood-based dwellings in top shape. 

The present prospect consists of 1300 
km of seemingly beautiful farmland 
with only 25 percent swamp conditions. 
The initial test line, however, indicated 
the beginni ng port ion of the prospect to 
be reclaimed swamp. Drill ing problems 
became apparent with Houston-based 
Drill Supervisor Harvel Berry noting 
difficulty in obtaining charge depths due 
to the water-sand layer located one meter 
below the clay surface . The prob lem 
was soon remedied through a pattern 
adjustment. 

Challenges continue for Crew 345 in 
Venezuela. Prospect s range from moun 
tainous terrain to swamp land. Work is 
proceedin g with Crew 345 making the 
necessary adjustments to ensure quality 
data acquisition . 
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PARTY PICKINGS 

Surveyors Stephen Stewart (left) and Moises Abreu prepare a survey plan. 

Party 345 Manager Hector Enriquez (foreground), Surveyor Moises Abreu (left), Party 
Chief Peter Wilkie (right), and Radio Operator Gerardo Ostos (background) monitor dam 
in the recording trailer . 



BEHIND THE LINES 

Parry 88 (Western Atlantic) Manager John Kosranic and Buenos Aires Party 564 acco1111ta111s 
1/efr 10 right) Adriana Mo/ins and Alicia Ira/a and Secretary Nancy Velarde (Phot0 by 
Veronica Roberts) 

·1y accounting and office operations in Buenos Aires are the responsibility of Financial 
ger Stephen Harris, Accountam Adriana Mo/ins (right) and Assis1a111 Acco11111a111 

1ro11ica Roberts (Photo by James Boydstun) 

Compwer Operatio11s Supervisor Lou 
Metcalf pri111s 0111 a seismic section. 

Houston Clerk Par Brown 

43 



Senior Electronic Technician Abdul 
Naviwala adjus1s a spec/rum analyzer. 

Navigation Field Service Secretary Manha 
Martinez (Pho10 by Bill Parker) 

Quality Co111rol lnspec1or Sa11go1111 Bu1sri 
uses an oscilloscope 10 check 0111 incoming 
electrical pans . 
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BEHIND THE LINES 

£lec1ronic Technician William Hines comrols shipboard simulation 1es1 of 
the WG-24 data acquisition system . 



BEHIND THE LINES 

--~-- - -- 1~ 

Ltfr ro right) Jim Wickham, Steve Pickering, and Greg Nye in of the Perth, Aus1ralia, office 
Ip i11s1al/ the RPPS sys tem in Denver. 

er Engineer Marv Amerine enters a schematic on an electrical engineering CAD sys1em. 

. I 

Quality Control Inspector Warren Crow 
compares mechanical confor111i1y wi1h 100/ 
specifications. 

Singapore's Naviga1io11 Processing Super
visor Yvonne Loo (Pho/0 by Bill Parker) 



Computer Operator Karen Marler releases 
a file while Operations Supervisor Gary 
Chambers looks on. 

Design Engineer Jay Bole evaluates proto 
type of the Source/ Streamer Tracking 
System (SSTS). 
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BEHIND THE LINES 

Applied Technology - Marine Navigation Analyst Eric Raack (Phot o by Bill Parker) 

Party 717 Cable Pusher Cal Hodges (left), 
Cable Truck Dri ver Ed Amos (right), and 
Junior Observer Keith Abston use a 
hydraulic drill for minihole work. 

Mechanical Assembler Gabriel Mende: 
(left) and Frank Forristaf place pa11e/J 
on an LRS-100 solenoid power supply. 



Anniversaries 

Wes1ern Geophysical President Neal Cramer 
(rig/11) congratulates Executive Vice Presi 
ilem Orval Brannan on 25 years of service. 

H1JUs1on Playback Office Supervisor Debbie 
Machacek (left) presents Lead Playback 
Technician Shirley Watson with her 15-year 
irvice pin. 

NAMES IN THE NEWS 

Purchasing Coordinator Robin Reel receives congratulations on JO years of service from 
Vice President Bob Lowe (right) and Purchasing Manager Dave Durham. 

Bakersfield Parry 735 Driller Fred Leonard (center) was the proud recipient of a 30-year 
service pin at a banquet held in his honor. Western U.S. Manager Jerry Crowell (left) and 
Supervisor Lane Denzin were on hand for the celebration. 
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Vice President Paul Morgan (left) con
gratulates Director of Electrical Engineering 
Ted Cruise on JO years of service. 

48 

NAMES IN THE NEWS 

Lead Playback Technician Tony Thomas 
receives congratulations on JO years of 
service from Playback Office Supervisor 
Debbie Machacek. 

Celebrating service anniversaries in 
Western Geophysical Exploration Products 
Engineering are (front row, left to right) 
Industrial Engineer Dave Chow ( who 
helped with pin presemations); Senior 
Technical Assistant Jan Lavender 
(15 years); Senior Clerk Carol Stubblefield 
(five years); Assembly Foreman Gerry 
McKenzie (20 years); Production Manager 
Paul Hernandez ( who helped with pin 
presentations); Machinist Joe Salazar 
( 15 years); Electronic Technician Mike Su 
(10 years); (back row left to right) 
Manager Martin Wiltshire ( who helped 
with pin presentations); Senior Electronic 
Technician L. D. White ( IO years); and 
Senior Electronic Technician William 
Dauchy ( 10 years). 

Houston Facilities Manager John Be11ne11 
presents Senior Clerk Glory Thomas with 
her JO-year service award . 



nl'er Vice Presidem Herman Semeliss 
ltft) surprised Digi1a/ Processing Area 

ager Ben Quin1a11a wi1h a par1y and a 
ice pin to commemora1e 40 years of 

ing Agem 11,eresa Emrick ce/ebra1es 
arsofservice wi1h Purchasing Manager 
Durham (left) and Vice Presidell/ 

/.Qwe. 

NAMES IN THE NEWS 

Hous1on Secrewry Jennifer Leenheer (left) ce/ebra/es 10 years of service wi1h Manager of 
Corpora/e Com11111nica1ions Rhonda Boone. 

Al\ 



NAMES IN THE NEWS 

Secretary Charlotte Garcia celebrates five years of service with Product Service Manager 
Jim Finger (right) and Senior Field Service Engineer Charles Albright. 
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Senior Field Service Engineer Charles 
Albright (left) accepts his 15-year servicepi,1 
fro m Product Service Manager Jim Finger. 

Analyst Steve Melcher (left) receii'es co11-
gratulations on 10 years of service from 
Houston land Processing Manager Pm Peck 

Field Service Engineer Gerald Moe11 
(center) accepts congratulations 011 JO 
years of service fro m Product Sen•ice 
Ma11ager Jim Finger (left) a11d Senior 
Field Service Engineer Charles Albright 



Vice President Ben Langston (left) and 
Manager Will Forrest (right) present Field 
Supervisor Marty Nurre with his 15-year 
1ervice pin. 

!enior Clerk Charlotte McNeil celebrates her 
10-year service anniversary with Houston 
land Processing Center Manager Pat Peck. 

Product Service Manager Jim Finger (left) 
.nil Quality Control Supervisor Lupe 
.lndriguez (right) congratulate Quality 
Centro/ Technician David Whitcher on 
0 years of service . 

NAMES IN THE NEWS 

Lead Playback Technician John Kleyhons ( center) celebrates IO years of service with 
Houston Land Processing Center Manager Pat Peck (right) and Playback Office Supervisor 
Bill Machacek. 
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NAMES IN THE NEWS 

Houston Land Processing Center Manager Pat Peck (center) congratulates Resident 
Programmer Andy Long (left) and Senior Analyst Pat Snell on IO years of service. 

Houston Manager of Computer Operations Gale Gortemiller (left) and Senior Tape Librarian 
Steve Mullen (right) congratulate Head Computer Operator Pat Call on 10 years of service. 
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Denver Manager Jerry Crowell (left) 
congratulates Field Equipment Supervisor 
Rich Murray on 25 years of service. 

Senior Analyst Connie Gough (left) cele
brates her l0-year service anniversary with 
Houston Marine Data Processing Cemer 
Manager Judy Adams. 



Housron Facilities Manage r John Benne/I 
(left) receives his 25 -year sen ,ice pin from 
Vice President Bob Lo we. 

. !ssisrant Sup erviso r Barbara Hazelrig 
(righr) celebrares her JO-year service 
an11iversary wirh Houston Spec Dara Office 
Manager Parricia Greeson. 

NAMES IN THE NEWS 

Denver Analys r Ja cki Hocum receives her JO-year service pin fr om Digiral Process ing Area 
Manage r Ben Quinrana . 

Housron Opera/or Myrtle Foil receives her IO-year anni versary pin f rom Facilities Manager 
John Benneu (l eft) and Manage r Mike Peck. 
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NAMES IN THE NEWS 

Houston Manager of Spec Data Operations Jim Denniston and Spec Dara Office Manager 
Patricia Greeson (left) present Printing Technician Victoria Pervis with her JO-year 
anniversary pin . 
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Senior Clerk Ronda Anderson celebrates 
five yea rs of service with Houston Facilities 
Manager John Bennett. 

Supervisor Bob Vauthrin receives his /0-year 
service pin from Houston Marine Data 
Processing Center Manager Judy Adams. 

Alaska Manager "Bebo" Braros (left) 
congratulates Party 71 J Manager Tom 
Ainsworth on 15 years of sen 1ice. 



Shipping I Receiving Clerk Matilde Garcia 
(left) receives her five -year service pin 
from Houston Land Processing Center 
Manager Pat Peck and Drafting Supervisor 
Sheila Smith. 

Junior Computer Operator Glenn Doremus 
(left) celebrates his JO-year service anni
rersary with Computer Operator Manager 
D011 Clark. 

NAMES IN THE NEWS 

Project Engineer John Franklin (center) celebrates his 15-year service anniversary with 
Director of Electrical Engineering Ted Cruise (right) and Project Engineer Art Eaton. 

Denver Field Supervisor Lane Denzin (ce111er) presents Permit Agent John Davis (left) with 
his 15-year service pin and Party 735 Observer Craig Christenson with his IO-year 
anniversary pin. 
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Denver Digital Center Manager Frank Ra/ton (center) presents Analyst Mary Rogers and 
Party 914 Manager Kim Pedrie with their JO-year service pins. 

Denver Digital Ce11ter Manager Frank Ra/ton (left) and Computer Operations Supervisor 
Sharon (Cherie) Blea-Maffei extend congratulations to Computer Operator Richard Rosser 
on 20 years of service. 
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Facilities Manager John Bennett (left) 
congraTUlates Luis Garcia of Houston's 
mai11tenance staff 011 10 years of service. 

Denver Instrument Supi:rvisor Griff Smith 
(left) receives his JO-year service pi11 from 
Manager Jerry Crowell. 



Assistant Party 58 Manager Tom Nelson 
(right) receives congratulations on 10 
)tars of service from Gulf and East Coast 
Marine Operations Manager Richard 
White. 

Se11ior Quality Control Technician Bob Gant 
(remer) accepts his JO-year service pin 
from Product Service Manager Jim Finger 
(left) and Quality Control Supervisor Lupe 
Rodriguez:.. 

~ 

NAMES IN THE NEWS 

Senior Accounting Clerk Willie Dickins on (third from left) and Accouming Clerk Pat Splawn 
(left) accep t congrawlation s along with their IO-year anniversary pins from Co111roller 
Jesse Perez (second from left) and Finance and Admini stration Manager Don Smith. 

-
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Miscellany 

Former Wesrern U.S. Manager Jerry 
Crowell and wife, Jackie, enjoy a going
away brunch hosred by rhe Denver office. 
Crowell recenrly rransferred ro Wesrern 's 
London office. 

Western Exploration Products sponsored 
the Alvin Youth Soccer Club longhorns' 
1991 season. At press time, the longhorns 
were 4-2-3 in the league. Team members 
include (front row, left to right) Shaun 
Redmond, Troy Vackar, Timothy McCreight; 
(middle row) Team Mom and Western 
Geophysical Accounting Clerk Jackie 
Hoover, Jackie's son Charles Ackley, 
Calvin Leslie, 'Zack Cook, Timothy Deans, 
Coach Par Sweeney; (back row) Dean 
Crabtree, Patrick Stewart, Randy Satsky, 
Jason Morris, and James Sweeney. 
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Systems Programmer Kevin Brogden bids 1he Denver office farewell for Wesrern operarions 
in China. 



NAMES IN THE NEWS 

Former Alaska Manager L. E. ''Bebo'' Braros and wife, Carolyn, show off a gold pan 
presemed to him by the Anchorage office crew. Bratos has recently been named general 
111111ager of western U.S. operations and will be based in Denver. 

ef and Western Calgary Vice Pres idem Rick Ward (left) and Darrel Elliou flip pancakes 
ri11g the Calgary Stampede breakfast. Accountant Pat Roloson keeps a safe distance away. 

Denver Computer Room Supervisor Cherie 
Blea recently went to jail for the March of 
Dimes. Cherie stayed in jail until she was 
able to come up with $300 in pledges! 

Coordinaror Keith Prior (left) presents 
Party 109 Manager Pete Christison with 
pledges earned in the London marathon 
competition. 



In Memoriam 

Nancy Willard and granddaughter Samantha 

Nancy Willard 

On October 12, 1991, Nancy Willard 
unexpectedly passed away. Nancy had 
been a tape librarian in Houston's 
Marine Processing Center for over 10 
years. Not only was she an employee, 
she was a friend to all with whom she 
worked. Nancy was also a mother to 
both family and friends - she was 
always there to answer questions , help 
solve problems, and to help others in 
any way that she could. 

Nancy is surv ived by her son , Robert 
Haney, and his wife, Lisa; daughter 
Debborah Wagner; daughter Kisha 
Dante and husband , Joe (also a Western 
employee); grandchi ldren Lisa , Sarah, 
Eric , and Samantha; mother Francis; 
sisters Joyce and Sue; and brother Floyd. 

Nancy was a giving person who 
always put others before herself. She 
visited the elderly and worked year 
round with underprivileged children. 
Nancy was particularly involved with 
and will long be remembered for her 
work with Children 's Protective Services' 
Christmas Kids program to provide 
presents for abused and abandoned 
children during the holiday season . She 

60 

NAMES IN THE NEWS 

also coordinated Christmas, Easter , and 
Thank sgiving celebrations at the office. 

Nancy was a special person endowed 
with the joyous spir it of giving. Although 
she will be dearly missed by family and 
friends , her good deeds and her memory 
will live on. 

- Joe Dante 

Murray Brettell 

On August 29, 1991, Singapore Marine 
Data Processing Manager Murray 
Brettell and his daughter , Trisha, were 
tragically killed in a car accident while 
taking a short vacation in Malaysia. 
Murray 's wife, Chu Kwei, survived the 
accident and is now convalescing with 
her family in Taiwan. 

Murray joined Western's marine ope
rations in Singapore in 1969 and spent 
the next four years on various marine 
crews in the Asian region before trans
ferring to the processing center in 
Australia. He then moved to Singapore 
in 1974 when the center was relocated. 

Murray started work for Western as a 
computer operator and worked his way 
up through the ranks to the position of 
marine processing manager . His progress 
was made possible by his dedication , 
hard work , and excellent rapport with 

both staff and clients . Murray's friendly, 
outgoing nature enabled him to enjoy a 
level of confidence from many clients 
that brought an extra dimension to their 
relationship with Murray and Western. 

As a treasured friend and colleague, 
Murray will be greatly missed by his 
fellow workers. His friendliness and 
understanding made him a natural 
confidant and respected supervisor. 
Away from work, Murray enjoyed Asia, 
living in Singapore , being a family 
man , playing a regular game of tennis, 
and relaxing by the swimming pool. 

We at the Western Geophysical center 
in Singapore and throughout the world, 
offer sincere condolensces to the 
Brettell family. 

Michael P. Fligg 

Western lost a true "doodlebugger" in 
January of this year when Michael 
"Mick" P. Fligg suffered a fatal fall in 
Cairo , Egypt. Mick is survived by his 
parents and sister, who reside in the 
United Kingdom. 

Mick began work with Western data 
processing operation s in London. In 
1989, Mick transferred overseas to Tchad 
as a seismic data processor, where he 
handled numerous tasks from quality 
control of field data to fly-camping with 
the driller s while shooting a seismic line. 

Mick's presence on Crew 771 was felt 
in many ways. He was an enjoyable asset 
on the crew 's extensive camp moves 
throughout Tchad . Mick enjoyed extra
curricular crew activities including 
playing volleyball with locals and other 
crewmembers. His sense of humor and 
joking manner always kept crew morale 
high. 

Mick was a true "doodlebugger"
he gave 110 percent of his energy to 
both work and play, and will be greatly 
missed. 

- Crews 771 and 772 



They Serve *Davis, Joe L. 22 Years Garza , Ruben 

Jones , Robert J. *Bergsrud , Wesley A. *Jirsc hele , Robert V. 

Service Anniversari es - Kerry, Sybil A . Boye r, Chuck Lenz , No rman Eugene 
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Chong , Wee Ngiap Eddy Mill er, Isaac W. *Doyle, Mark R. *Anderson , Ronda B. 

*Crowell , Donald Moya, Ray V. *Fann , Jerry C. Barallon , Guy P.D. 

*Ells, Ronald Wayne Narang , John I. Ford, Raymon Barrett, Paul D. 

Flores, Juan Nelson , Marsha K. *Garza, Jr. , Clemente *Bennett , Colin M. 

*Gomez , Alphonse J. Nichols, Herbert L. Glasshof , Mark Bertholon, Jean C. 
Gordon-Brown, Ovidio *Ong, Siew-Chuan Godsave , Christopher *Blizzard, Robert G. 

Jeffries , William Ross *Parry, Jeremy E. Granlie, Timothy W. Boatman , Karen K. 
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Bouras III, John Luhr, Nieves *Baker, Iles A. Johnson , Billy Joe 
Bromwich, Connall G.M. *Mansel, Wolfram Ewald *Blackwood, Randy S. Kleyhons, John J. 
Bryans, Bradley W. Miller, Daniel Charles *Blea-Maffei, Sharon Koda, Daniel James 
Butcher, David L. *Monson, Roger A. *Boothe, William W. La Tour, Andre R. 
Cook, Raymond Pacheco, Lourdes Brown, Peter R. Lapping, David 
Coppola, David A. Pedersen, Norman H. *Buckross, Paul Anthony Leenheer, Jennifer D. 
Coulter, Ian Thomas *Perez, Henry *Chambers, Gary Arnell Loader, Christopher 
Cox, Michael J. *Peters, Tyler Cho, Kam Yin Lawrence Long, Andrew John 
Cuddus, Ytbarek Pizarras , Max 0. Chow, Mei Yoke Annie Loo, Mei Chun Yvonne 

'Cumberland, Nancy Lynn Prihatna, ljan Chua, Buck Im Irene Lowes, David 
Dawson, Peter W. Purtill , Michael A. *Colliou, Shane Mackle, Bede R. 

•Deamer, Charles A. Rawn, Zahid Q. *Coppin, Graham Alan Kirk McMahon, James S. 
*Diable, Brian J. *Ray, Dennis F. *Cornelison , Samuel L. McNeil, Charlotte A. 
*Dozier, Jamie Ray, Pamela K. Craig, David Murray *Murphy, Lawrence John 
Eiesland, Linda *Read, Garry Paul *Crozier, Kevin Neil, Earl 
Frisco, Sandra Rees, Stephen David Cruise, Theodore J. Nelson, Thomas 0. 
Funke, Ruthanne S. Richings, Alfred J. *Cry, James E. Ng, Ge Kak Yvonne 
Gallagher, Dennis G. Roberts, Michael W. *Dachenhausen, Lawrence A. Norris, Michael Glenn 
Gerdan, Raymond S. Schmaltz, Larry Joe Dauchy, William Simmons O'Neill , Brian Vincent 
Gilbert, Jeffrey T. Shield, John *Dooley, Daniel *Orozco, Fernando Ignacio 
Green, Calvin Shoemaker, Jeffrey K. Doremus, Glenn A. *Ortega, Raymundo 
Gustin, Bruce E. Smith, Jonathan Richard Emrick, Theresa W. O'Sullivan, Brian P. 
Haidar, Steve A. Smith, Jan R. Eng, Ronald G. Parker, Diane Wallin 
Harvey, Phillip John *Smith, Melanie J. Everett, Alfred K. Parry, John Kenneth 
Hayden, Christopher Spoto, Tom *Fetz, Jeffrey A. Pedrie, Kim D. 
Hill, David S. Starner, Gerald L. *Franck, Sergio S. *Perez, Carmelo 
'Hill, Robert Lynn *Summers, Joe C. *French, Michael Pervis , Victoria 
'Hooper, Oneta N. Tarrant, Mark R. Foil, Myrtle Lea *Petree, Dannie Wayne 
Howell, Jr., James E. Thompson , Frederick Gant, Robert G. Reel, Robin Marie 
Huey, Gregory J. *Turtura, Robert Joseph Ganz, John M. *Rindahl, Gerald James 
Jones, Gary Ernest Turner, David F. *Gaston, Sr., John E. Risbud, Sharad 
Kane, Robert B. *Ungless, Nigel G.E. *Godwin, Ronnie D. Robertson, Jan Ross 
Kania, Jr., Richard A. Vaughan, Beverly G. Goloway, Frances Rogers, Mary M. 
Kapadia, Deepak *Wade, John C. Gough, Connie J. Rogers, Suzanne C. 
Kemp, Jon A. Wengert, David J. Gregory, Cyril *Roldan, Ramiro Antonio 
Kicinski, Henry F. Wilkerson, Leola A. Heaver, Chris John T. Roper, Paul 
Lam, Va Siu Wu, Hae Pyng *Henry, Iva K. *Saltamachia, Kerry M. 
Lambert, Anthony Yanez, Charles M. Hernandez, Michael W. Samuel, James E. 
Larose, Margaret H. Hobbs, Alan P. Schrom, William S. 
Lau, Siew Choo Evelyn 10 Years *Hodges, Caleb J. *Sebzda, Michael B. 
Lee, Joo Ngee George Adams, Jerry A. *Hoymer, Tom Seymour, Don N. 
Lee, Swee Lang Jenny Alexander, Georgia A. *Huebner, Rick C. *Shannon, Mark R. 
Leventis, Anthony *Alford, Robert D. Huff, Darwin *Simonton ITT, Edwin C. 
Linnard, Steve A. Arthur, Johnny E. Hughes, Stephen Paul Snell, Patrick A. 
Lu, Frances T. Asiama, Alexander Hughes, William Howard Snyder, Michael E. 
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*Soto, Gonzalo G. Kong, Patrick *Lawyer, Kathryn M. *Patton, Jr. , Charles W. 
Su, Wuhung Mike *Legge, Timothy Gregory *McEachron , Mark D. Reden, Demetrius E. 
Sullivan, Michael *Molina, Amador *McKay, Christopher D. Reynolds, Vincent 
Tan, Yeok Kee Sharon Pavitar, Singh *McKinnon, Angus Bruce Salahuddin , B. Aminaddin 
Thomas , Glory J. Reeve, Albert James *Michelsen , Rolf E. *Serrano, Jose A. 
Vauthrin, Robert J. Robertson, Danny J. Miller, Steven A. *Smith, Stephen L. 

*Whitcher, David E. Usher, Christopher T. Morales, Arthur C. Ubhi. Narinder 
*White, Katherine A. Venta. Charlene M. Nguyen, Duyen *Utt, Jeffery N. 
White, Ladonn Wayne Wheeler, Robert W. Ortega, Ivan Javier Voland, Andrew P. 

Winburn , Janet B. Plenizio, Ezio *Walton, Louis Lee 
9 Years York, William H. Ross, Gordon V. Williamson, Andy 

Abdul, Malek Yuill, James H. Rupert, Jeffrey Paul Willis, Mark A. 
Blohm. Carol J. *Shabeeb, Jimmy H. Yorath. Anthony 

*Buckley, Wade Scott 7 Years *Shen, Jeng-Syang *Zavala, Enrique A. 
Carouso, Mark N. *Arenivas, Fabian M. Sherwood, John Richard *Ziino, Gregory V. 
Collins, Allyson C. *Bennett. Nigel T. Sim, Lee Eng Shirley 

*Eisenhower Ill , Frank L. Bone, Gary R. Smith, MacDonald 5 Years 
Elanggovan, K. Brandt, Kenneth Smith. Wayne *Arsement, Eddie K. 
Fox, Christian F. Burnell, Michael J. Taylor, John S. Byers, John Vivian 
Haeusler, Herbert H.P. Cain, Jimmy Darrel *Thomas, Mark Dowling Cagle, Mary Byfield 
Haugen, Kipley *Casarez , Abel *Thoresen, Thorbjom Capes, Clark T. 
Hawthorne, Roger *Chestnut , Chuck L. Verboon, Timothy P. *Cobb, Douglas Lane 
Howell, Jeffrey Mark Chien , Loring C. *Walker, Patrick C. Cooper, Deborah Anne 

*Hutchings, Michael W. Crowder, Patti S. *Watson, Ronald Dean *Coy, Jesus Amador 
*Jensvold, Anthony G. Curd, Barbara W. *Wilson, Robert H. Curran , Patrick Gerard 
John, Norris F. *Dauer, Michael W. *Zepeda, Daniel P. Curto, Rick A. 
Kneller, Steven L. Davis, Charles D. Eliff, Roger 
Mayhew, Jennifer Dickinson, Mark E. 6 Years *Flannery, John S. 

*Pickens, Kenneth E. *Dreikluft , Roger *Allen, Larry E. Garcia, Charlolle A. 
Reed, John Duty, Patti L. Chandler, Rick Walton *Hibbert, David L. J. 

*Saunders, Michael R. *Engelbrecht, Les G. Di Pasquale, Guido *Huscroft, Glen William 
Taylor, Grant A. *Eovaldi, James W. *Dotzenko, Steven M . Landry, David A. 

*Welch, Harland W. Evans, Stewart T.D. Foto, Kevin J. *Loper, Martin Anthony 
Friesen, DeWayne M. Gajek, Richard Perkins, William K. 

8 Years *Gallegos, Roderick Dean Hutchinson, Max Reeve, Darren James 
Bertram, A. Nathaniel *Hammond, Stephen Dale *King, Shannon Ray Rigo, Stefano 
Brett, Marc N. Hasette, Jimmy McCarthy, Alan Dennis Riley, Jr., Duncan W. 

*Christensen , Craig Haygood, Hal 8. McTiernan, Patrick Thigpen, Edward E. 

Cuddus, Rezene Helbig, Robert W. *Malone, Joseph C. Wolford, Edward J. 
Dante, Joseph P. Hiett, Kevin E. Malone, Mary 
Davis, Rosa M. Hodge, Martin Matthews, Darren *Interrupted Service 
Fried, Jonathan G. *Howell, Martie J. Meades, Michael 
Gonzales, David A. *Huber, Craig L. *Molina , Fidencio M. If )'O Ii hal'e any quesrions regardin 

*Hickman , Bryan S. Koehler, Patricia J. *Moss, Edward Beach your service dare, please call Pa) 
Johnson, Robert H. *Kuhar, Jr. , Raymond J. *Palmer, John B. (713) 972-58031011pdart your rt 
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