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C 0 N T E N T S 

8 The seven Western Atlas companies 

have combined technical resources to 

offer oil firms an integrated approach 

to explore and produce hydrocarbons 

cost-effectively. 

12 Pho~ographic collections mark mile

stones in our lives, show us where 

we have been, and suggest future 

direction. This collection provides a 

pictorial glimpse of Western Geo

physical highlights, showing with 

pride some of the people and work 

that comprise a decade of discovery. 

16 Downhole Seismic Services special

izes in borehole seismic services, 

the common denominator between 

surface-seismic surveys conducted 

by Western Geophysical, well log

ging performed by Atlas Wireline 

Services, and core analyses from 

Core Laboratories. 
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PRESIDENT'S PAGE 

After being in the doldrums for so long, it is refreshing to see some optimism 

in the oil industry these days. So fa r, this feeling of euphoria- "the worst is 

over" - has not translated into much actual activity. H owever, the price of o il 

is holding, companies are talking about work as evidenced by the increased 

number of bid requests, and sales of our spec data have perked up a bjt over the past 

three months. Today's reality is that competition continues to be cut-throat and prices 

for our services are still at a very low level, so it is no time to relax and feel we are 

over the hump. Unfortunately, the underpinnings for the so-called recovery in the oi l 

services sector wi ll remain rather shaky beca use so much hinges on t he activities 

of OPEC. 

On balance, however, we remai n cautiously optimistic abou t the rest of 1987 . The 

picture as of this moment is still a little opaque for 1988. We feel confident th at our 

massive investment in research and technology, which continued relatively constant 

throughout the recession, wi ll bear fruit for us in the near future. 

You will note t hat several articles in this iss ue are dedica ted to describi ng the 

expansion and realignment of the scope of ou r services dating from the formation of 

WESTERN ATLAS INTERNATIONAL, INC. on May 1, 1987. The purpose is to 

familiarize you wi th the various new companies, groups, and individuals which now fl y 

the WESTERN ATLAS banner. We hope in so doing to impress you with th e strength 

and breadth of our new company so that you can share with us ou r confidence fo r a 

bright and prosperous future . 
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NEWS BRIEFS 

Larner chosen president-elect of SEG for 1987-88. 

Dr. Ken Larner, Western Geophysical 

vice president, Research and Develop

ment , has received one of the most pres

tigious honors in the geophysical industry. 

Ken was recently elected to the office of 

president-elect for the Tulsa-based Inter

national Society of Exploration Geophys

icists (SEG) for 1987-88. Following a 

year as president-elect, he will assume the 

office of president of SEG for 1988-89. 

The SEG is the world 's largest associa

tion of exploration geophys icists, wi th 

nearly 18,000 members in approximately 

100 countries. 

Ken joined Western as a senior 

research geophysicist in 1970 and was 

manager of research and development 

from 1974 to 1979, when he was 

promoted to vice president. Always active 

in the geophysical industry, he has co

authored many award-winning papers. 

As president-elect, Ken will serve on 

the SEG Executive Committee for one 

year, primarily as apprent ice to the presi

dent, but with liaison responsibilities for 

several SEG committees. As president, he 

will chair the Executive Committee, 

which sets priorities fo r the SEG's world

wide activit ies and decides how the SEG 

will apply its resources to serve the needs 

of its members and affi liated sections. 

Also as president, Ken will represent the 

SEG at meetings of other professional 

organi zations (such as the A merican 

Association of Petroleum Geologists, 

Society of Petroleum Engineers, and 

European Association of Explorat ion 

Geophysicists) and help foster cooperative 

technical exchanges at gatherings of pro

fessional organizations such as the Amer

ican Petroleum Institu te and Southwest 

Legal Foundation. 

Tom Hix is appointed corporate controller of Western Atlas. 

Tom B. Hix has been named an officer 

and corporate controller of Western Atlas 

International , Inc. In his new position , he 

will be the chief accounting officer for 

Western Atlas. 

Tom joined Western Geophysical in 

1971 as an accountant and has served in 

many financ ial capacit ies, including super

visor of fixed assets, general acco unting 

superv isor, London office accounting 

supervisor, controller, and since 1984, 

vice president, Finance and Administra

tion for Western. H e is a graduate of Rice 

University with a B.S. in economics. 

Tom and his wife, Jeanette, have a 

16-year old son, Jason , and a 13-year old 

daughter, Angela. 
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Ken says he looks forward to two 

years of learni ng and personal growth, 

involving interaction with the SEG 

staff and the large number of volunteers 

who are at the core for SEG's many 

accomplishments. 

Ken Lamer 

Litton scholarship awarded 
to Maurice Lutman. 
Maurice Lotman, Jr. , son of the late 

Maurice Lotman of Aero Service, was 

awarded a Litton Indust ries' Merit 

Scholarship in April. Maurice plans to 

attend Wesleyan University in Middleton, 

Connecticut but has not yet selected a 

major. A ta lented musician , Maurice 

plays piano and trumpet and hi s interests 

vary, ranging from acting in school pl ays 

to computer work and travel. 

Each year, Litton sponsors scholar

sh ips for up to 10 students with awards 

ranging from $1,000 to $2,500 per year. 

The process begins with the Preliminary 

Scholarship Qualifying Test (PSAT I 
NMSAT ) and ends one and one-half 

NEWS BRIEFS 

years later with the announcement of 
the win ners. 

The National Merit Scholarship 

Committee selects the recipients based on 

test scores, academic records , personal 

leadersh ip, and extracurricular act ivities. 
T he committee also determines the 

scho larship amounts based on the win

ners' financial needs and the cos t of the 
selected universities. 

Western Atlas International 
adopts new logo. 

Western Atlas management has approved 

a logo design submitted by the Corporate 

Comm unications department , and the 

mark is currently being incorporated into 

ads and other printed pieces. (See back 
cover fo r color version of logo.) 

The modern , stylized presentation 
of an integrated "W " and "A" will pro

vide a distinctive, clean graphic identity 

fo r many years to come. The Corporate 

Communications department is develop

ing a graphics guideline manual which 

should be distributed to all Western Atlas 

divisions later this year. Artwork for busi

ness cards, letterh ead , and mailing pieces 

was selectively distributed in August. 

,.,, 
Western Atlas 
Int ernational 

A Linan Dresser Company 

Corporate Communications Designer 
Michael Jungnickel created the new 
Western Atlas logo. 

Two Western Atlas companies contribute to energy exhibit. 
Western Geophysical and LRS recently 

played an active part in an oil industry 

exhibit set up at the Center of Science 

and Industry in Columbus, Ohio. The 

museum 's new ex hibi t, "Energy from 

Petroleum ", which opened May 13, 

features displays on oil exploration, oil 

formation, properties of oil , oil produc

tion and refining, and applica tions. Stu

dents can learn a few of the "ins and outs" 

involved in the petroleum business. 

Western and LRS donated a geo

phone, oscilloscope, and explanatory 

materials for the development of a display 

about the seismic industry. Students 

cou ld experiment by stamping their feet 

on the floor and seeing the resulting 

"echoes" picked up by the geophone on 

the oscilloscope. Story boards explained 

oil and gas formation, seismic reflec

tion , land and marine surveys, and 
data processing. 

Organi zing materials from Western 

and handling correspondence to the Cen

ter was Marketing Services Manager 

Rhonda Boone. Technical Writer Prarnod 

Kulkarni wrote copy for accompanying 

story boards. Director of Electrical Engi

neering Ted Cruise and LRS Engineer 

James Sackett provided the display that 

was designed by LRS Vice President Bill 

McNeel. Western was the only geophysi

cal company contacted for contribution 

to the exhibit. "Energy from Petroleum" 

is a permanent exhibit at the Center of 
Science and Industry. 

Students visiting the new COS! exhibit, "Energy from Petroleum '; view sound waves 

on an oscilloscope while reading about exploration. Western and LRS contributed 
materials for the interactive display in the oil exploration segment of the exhibit. 

PROFILE 3 
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WPC conventioneers tour Western and LRS facilities. 

Delegates to the World Petroleum Con

gress (WPC), which was held in Houston 

in April, toured Western and LRS facili 

ties as part of the "Technical Tours" 

offered by the WPC. 

The Congress is held once every four 

years and has been held in only one other 

U.S. site (New York City in 1959) since 

its beginning in 1933. Members of the 

delegation included representat ives of the 

oi l industry from all over the world. 

The full-day tour consisted of visits 

to Western's headquarters and LRS' Alvin 

manufacturing plant. Items of interest 

included a videotape of seismic opera

tions , the handling and processing of seis

mic tapes, a tour of computer facilities , 

and a demonstration of the CRYSTAL® 

Interpretation System. After a barbeque 

lunch in Alvin , delegates learned of 

LRS ' system of manufacturing vibrator 

trucks , marine cable, and electronics. 

Conducting tours for Western were Juan 

Vallhonrat , manager, Computer Science, 

and Fred Merten , manager, Training 

and Documentation. H andling the after

noon segment for LRS was President 

Jim Porter. 

Ted Cruise (left), director of electrical engineering, guides WPC delegates on a tour 

through the research building in Houston. 
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Computer Science 
department hosts 
CAPS course. 
Western Geophysical 's Computer Science 

department presented a course on CAPS 

(Computer Aided Plotting System ) in the 

Houston off ice in May. The week-long 

course was organized by Programming 

Supervisor Jeff Ramey and Senior 

Progra mmer Kip Haugen. Kip was also 

an instructor along with Geophysical 

Analyst Tom Em mite. 

The course, a mixtu re of classroom 

lectures and hands-on work sessions, was 

Jaime Ruiz (left) and Aurelio Velazquez 

(right), from Mexico City, inspect param

eters before mbmitting a CAPS program 

run to the compute1: 

NEWS BRIEFS 

offered to all Western Geophys ical process

ing centers and to clients that subscribe 

to Western's seism ic software package. 

T he course object ive was to train the par

ticipants in the use of CAPS, with special 

emphas is on the recent CAPS enhance

ments distr ibuted in February. 

Data processors from HOC-I and 

H OC-II , as well as from the London Data 

Center, were in attendance. Representa

tives from seven software client centers 

in Ho uston , California, Canada, Mexico, 

and Italy also participated. 

Carlo Brande/Ii~ from Canada, looks on as 
Programmer Geoff Robinson (right), 

from the London Data Center, enters 
some TSO commands. 

Litton recognizes Chuck Diggins for creative excellence. 
Charles F. (Chuck) Digg ins of Western 

Geophysical's Denver Digital Center 

was selected to receive one of seven 

1987 Litton Advanced Technology 

Achievement Awards, a yearly recogni

tion of employees who made very signifi

cant technological contributions to the 

company. Chuck was the only employee 

in the Litton Resources Group who was 
so honored. 

Chuck has developed computer 

algorithms for Western Geophysical to 

automate the process of interpreting and 

correcting seismic data to avoid refraction 

statics . These statics are the effect of a 

misalignment of signals refl ected from 

the earth's subsurface geology. Compen

sa ting fo r the misa lignment has been 

labor-intensive and relied on trial-and

error methods. With Chuck 's new 

extended generalized rec iprocal method , 

data process ing time is greatly reduced. 

Chuck joined Western Geophysical's 

Research department in Houston in 

1978 . He transferred to the Denver 

office in 1980 and in 1984 was named 

technical coord inator with responsibility 

for Western's statics software develop

ment worldwide. He earned B.A. degrees 

in anthropology and Spanish from Penn

sylvania State University and an M.S . 

degree in marine geophysics from the 

University of Delaware. He and his wife , 

Glenda, live with their three children in 

Englewood, Colorado. 

Presenting Chuck Diggins (second from right) the 1987 Litton Advanced Technology 

Award are, from left to right, Litton Vice President and Chief Scientist Charles S. 
Bridge, Litton President Orion L. I-loch, and Litton Staff Vice President and Directot; 
Patents & Licensing, Wafter R. Thief (jar right). 
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MULTI PULSE ® Source makes waves for Western. 
Vibrators were introduced as an energy 

source for land seismic surveying more 

than three decades ago. Today, vibrators 

are used in approximately 45% of the 

land surveys conducted throughout the 

world. Western Geophysical has now 

extended the high prod uctivity and 

advantages of vibrators to marine sur

veys with the introduction of the 

MULTIPULSE Source. 

Several types of analog marine vibra

tors have been introduced in the past, but 

they are not commonly used today. The 

MULTIPULSE Source is the industry 's 

fi rst marine vibrator that incorporates 

dig ital electronics and innovative hydrau

lic technology. The source offers the 

benefits of high productivity for multi

source, multistreamer surveys and is 

suitable for areas where diver safety or 

environmental concerns might prevent 

the use of airguns. 

Advanced Engineering 
T he MULTIPULSE Source has been 

des igned and manufactured by Hydro

acoustics, Inc. to Western Geophysical's 

specifications. Each source module has an 

elect ric motor that drives two hydraulic 

pumps. In turn , each pump drives two 

radiators, which move in opposite 
directions. 

T he output of a module is governed 

through a digital hydraulic valve to gen

erate a sweep signal. The signal can be 

adjusted to meet specific geophysical 

objectives. For example, the 4-octave 

bandwidth can be tuned down to 5 H z to 

obtain low-frequency penetration for deep 

6 

targets and up to 120 H z for resolv ing 

shallow prospects. 

Efficient Acoustic Output 
The MULTIPULSE Source uses a non

symmetrical waveform that generates 

more acoustic power than a sinusoidal 

waveform with the same cavitation limi

tations. A single module consisting of 

two sources produces a far-field, continu

ous signal with a free-field sound pressure 

level (SPL) of approximately 0.8 bar-m. 

After correlation, four modules or eight 

sources have a half-peak ampli tude of 

approximately 100 bar-m ( 12.5-100 H z 

band with 6 dB/octave slope). 

High Productivity 
When operated in a continuous mode, 

the MULTIPULSE Source enables data 

acquisition without a listening interval. 

As a result, full-fold coverage can be 

recorded wi th a 5-km streamer at 25-m 

shot spacing. Four full -fold coverage 

lines can also be achieved for dual-source, 

dual-streamer surveys by generating 

orthogonal codes for each source into 
each streamer. 

Minimal Interference 
Because of the correlation process, the 

MULT IPULSE sweep signal is resistant 

to many types of interfering noise. The 

source can be used effectively in active 

offshore areas, such as the U.S. Gulf 

Coast, where surveying sometimes must 

be conducted on a time-sharing basis 

to prevent acoust ic interference from 

adjacent crews. 

PROFILE 

The acoustic pressure levels from 

the MULTIPULSE Source itself are low, 

making it an ideal substitute for impul

sive sources in environmentally sensitive 

areas. Diving operations can also be con

ducted in the vicin ity of the source. 

Proven Performance 
In May, 1987, four MULTIPULSE units 

were installed aboard the Western Inlet 

with full rig-up. A rigorous series of 

field tests were conducted over a span of 

two weeks, and 200 mi les of production 

data were acq uired under the di rection 

of the Western Research and Hydro

acoust ics staff . 

Participants in the sea trials included 

Mark Houston, manager of the Western 

Research Applied Marine Technology 

department ; Dallas Martin , project engi

neer ; and Jim Huntrods, technician. 

MULTIPULSE mechanics aboard the 

vessel were Larry Howard, M urray 

Keating, Robert Tant, Mark Danielson, 

Al Hathorn, and Dale Li ttle . 

"We've demonstrated the MULTI

PULSE Source as a viable seismic explo

ration tool through which we can tailor 

the source spectrum to handle specific 

client problems," Houston said. T he 

MULTIPULSE Source will be used for 

several upcoming seismic projects in the 

Gulf of Mexico. Surveys are also being 

planned with the new source in the 

North Sea. 

MULTJPULSE is a regisrered rrademark of 
Hydroacouscics, Inc. 

NEWS BRIEFS 

The M ULT/PULSE module, consisting 
of two sources, is lowered into the water. 

The MULTIPULSE Source offers high productivity for multisource, multistreamer 
surveys plus the ability to survey in environmentally sensitive areas where airguns 
cannot be used. 

Mechanic Larry Howard readies a MULTIPULSE module for tests 
aboard the Western In let. 
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NEWS BRIEFS 
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WESTERN ATLAS INTERNATIONAL 
A New Combination for Integrated Geoscientific Services 

Western Geophysical, the world's largest geophysical contractor, offers seismic data 

acquisition, data processing, and interpretation for land and offshore prospects. 

8 

PROFILE 

I f you come across an unfamiliar 

object, you can use your eyes ight to 

discern its shape. Listen to find out 

if it makes any sounds. Sniff to see if 

it has an odor. And touch to feel its tex-

ture. It certainly helps to have all your 

senses "integrated" into your body so you 

don't have to go get your eyes or plug in 

your ears. In fact , all your senses work 

together to help you make a judgment 

quickly and efficiently. 

Western Atlas International has 

achieved a similar integra tion of geo

scientific services to st reamline the search 

for energy. Each of the seven Western 

Atlas companies offers expertise in cer

tain aspects of oil and gas exploration , 

field development, and production ser

vices. By linking the technical resources 

of the individual companies , Western 

Atlas is able to offer oil companies an 

integrated approach to evaluate cost

effectively the hydrocarbon potential of 

sedimentary basins, locate economical 

pay zones, and squeeze the maximum 

recovery out of each reservoir. 

The companies of Western Atlas 

International include Western Geo

physical , At las Wireline Services, Core 

Laboratories, Aero Service, LRS, Down

hole Seismic Services, and J.S. Nolen 

& Associates . 
To gain an insight into the integrated 

approach, it will be useful to start at the 

beginning of an oil and gas development 

project and see how geoscientific services 

are used to make economic and engineer

ing decisions at each stage. 

Exploration Services 
The fi rst task in oi l and gas explorat ion 

of new areas is to look for sedimentary 
basins where oil is normally found . 

Several Western Atlas companies are con-

tracted at this stage to gather information 

that wi ll hel p the geoscientists in narrow

ing the explora tion focus. 

Surface geology is mapped and 

analyzed by Core Lab's Geological 

Sciences department. At the same time, 

the Aero Service staff is involved in iden

ti fying st ructural makeup from high

resol ution images acquired via sa tellite 

and airborne instruments. Aero Service 

also conducts aeromagnetic and gravity 

surveys for mappi ng the thickness of the 

sedimentary rocks. The integration of the 

remote sensing, aeromagnetic, and sur

face geological information forms the 

basis for select ing a site for more inten

sive exploration. 

Formations beneath the most prom

ising area of the basin are mapped 

through seismic surveys conducted by 

Western Geophysical. The computer

processed seismic data are interpreted by 

the Western staff to select potential traps 

where oil and gas may have accumulated. 

Western offers an extensive library of 

seismic data for prospects throughout 

the world. 

The most attractive traps mapped 

from seismic data may not , however, be 

economically attractive if the right geo

logical conditions did not exist for forces 

of nature to generate, and preserve, oil 

and gas from prehistoric organic matter 

buried underground. Core Lab answers 

this question by conducting biostrati 

graphic studies. Geologic age of the 

rocks and the degrees of maturity of the 

source-rock intervals are calculated to 

select traps that most likely contain 

hydrocarbons. 

At this stage, Western Geophysical 

conducts a detailed 2-0 seismic survey in 

order to map the subsurface in and 

around the selected trap. Depth contour 
Atlas Wireline Services provides borehole logging and completion services, well testing, 

work-over rig services, and reservoir analysis services worldwide. 
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Downhole Seismic Services specializes in 

well-site seismic surveying, data process

ing, and interpretation for zero- and 

offset- VSPs, walkaway surveys, salt

proximity studies, and velocity checks hots. 

maps, derived from the seismic data, are 

used to pick the wildcat drilling site and 

target depth. 

During wildcat drilling, Atlas Wire

line offers a broad range of services to 

provide borehole information concern ing 

resistivity, porosity, li thology, and most 

importantly, depth. 

Field Development Services 
Once a discovery well is drilled, several 

Western Atlas companies are contracted 

to map the reservoir and to prepare a 

cost-effective plan to drill step-out wells 

to produce the oil that might exist in dif

ferent locations and at different depths in 

the reservoir. 

Western Geophysical acquires 

densely spaced seismic data to produce 

3-D data volumes to map the reservoir. 

Accuracy of the 3-D description is 

Core Laboratories is the Leading source for core data and analysis of reservoir fluids, 
basinal studies, and petroleum engineering services. 

ID 
PROflLE 

achieved by matching the seismic data 

with vertical seismic profiles ( VSP) 

obtained in the borehole by Downhole 

Seismic Services (DSS). 

Key information about rock proper

t ies, such as porosity and permeability, is 

obtained through wi reline logs run by 

Atlas Wireline Services. The log informa

tion is correlated with precise physical 

measurements of rock and fluid proper

ties by Core Lab. The rock properties 
measured in the we ll are extended 

throughout the reservoir with the aid of 

seismic data from Western Geophysical 

and DSS. Thus the combined expertise of 

the Western Atlas companies is useful in 

selecting the best sites for step-out wells 

and production facilities. 

Production Services 
In order to squeeze maximum production 

from the basin at the lowest cost, exten

sive engineering studies are conducted to 

predict reservoir performance over the 

life of the oil and gas production cycle. A 

reservoir model is first created by Core 

Lab's Engineering & Consulting group. 

Inputs to the model consist of rock prop

erties derived from well logs and core 

analysis, and production characteristics 

derived from well tests. Computer sim u

lation of the reservoir performance is 

then carried out by using software devel

oped by JS. Nolen & Associates. 

Oil and gas production commences 

by perforating the selected pay zones. The 

perforations are created by firing projec
tiles that penetrate through the casing 

and cement into the ad jacent formations. 

Atlas Wireline Services offers several 

types of perforating schemes that are 

designed to minimize formation damage 

and maximize production. Once a well is 

producing, casing evaluation and produc

tion logging services from Atlas Wireline 

and Core Laboratories assist Core Lab 's 

petroleum engineering staff in monitor
ing well conditions. 

On the average, only about one-third 
of the oil in a field can be brought to 

the surface by reservoir pressures and 

mechanical pumping. Analysis of well 
performance with software from J. S. 

Nolen can provide an early indication of 

the need for stimulating production 

through secondary and tertiary recovery 

techniques. Typically, fluids are pumped 

into the reservoir to force the oil and 

gas to migrate toward the producing 

wells. Common injection fluids include 

water, steam, nitrogen, carbon dioxide, 
and polymers. 

Core Lab performs feasibility studies, 

recovery scheme design, pilot tes ting, and 

fu ll-scale field implementation. Tests 

conducted in the laboratory provide infor

mation concerning injectivity behavior, 

chemical-rock interaction, and oil recov

ery efficiency. When hydrau lic fracturing 

is required, Downhole Seismic Services 

can perform frac monitoring services to 

delineate the fracture geometry. Atlas 

Wireline Services provides field support 

through the logging of injection and 
producing wells. 

T he field data acquired by Western 

Atlas companies during the exploration 

and development phases are particularly 

useful in enhanced oil recovery projects . 

For instance, Core Lab engineers can 

conduct time-lapse studies to evaluate 

changes in the reservoir by performing a 

base survey during the exploration phase 

and then repeating the surveys, with 

identical data acquisition parameters, to 
monitor recovery operations. 

Conclusion 
We've examined, in general , how the seven 

Western Atlas compan ies are involved in 

providing high-technology services for 

the petroleum industry- from interpre

ting images acquired by satellites high 

above the earth to analyzing core samples 

from deep with in the well. By placing the 

full spectrum of geoscientific services 

under a common hori zon, Western Atlas 

International has unlocked a new combi

nation for efficient energy exploration 

and production - now and into the twenty
first century. 

(See color announcement ad insert in 
this magazine.) 

Schedule for Western Atlas 
International Ad Campaign 
September- December 1987 

General 
Oil & Gas Journal 

Wor ld O il 

International 

September 21 
September 28 
October 12 

Septe m ber 

Oilweek (Ca nada) September 

Oi lman (UK) September 

Asian Oil & Gas October 

Petr61eo In tern ational November / Dece mber 

Geophysical 
Leading Edge September 

Geophysics 

First Break 

Geological 
AAPG Explorer 

Petroleum Engineering 
JPT 

O cto ber 
Novem ber 

September 

September 
Octobe r 
November 

Sep tember 
October 
November 

Septem ber 
November 
Decem ber 

PROFILE 

Aero Service specializes in airborn 

geophysical surveys, remote sensing, 

photogrammetry, geodetic positioning 

and CPS systems, and digital data base 
development. 

JS. Nolen & Associates provides develop

ment, Licensing, and support for reservoir 

simulation and petroleum engineering 
software. 

IRS manufactures a full line of seismic 

sensors, land and marine energy sources, 
cables and connectors, and digital data 
acquisition systems. 
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WESTERN 
GEOPHYSICAL 

A Decade of Discovery 

rom blazing mid-eastern 
deserts to the paralyzing cold 
of the Arctic, Western Geo

physical crews have met their 
challenge worldwide, regardless 
of environmental conditions. 
Their endeavors and success are 
commended in this pictorial trib

ute to Western seismic explora
tion. Photographer Michael Fluitt 
has graphically captured the skill, 

quality, and ingenuity charac
teristic of Western crews, past 

and present. 
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DSS offers the industry'sfirst software 

package for interactive VSP processing 

and interpretation. 

PROFILE 

Downhole Seismic 
Services links 
Western Atlas 
technologies 

Western Atlas International, 

Inc. has brought together 

a full spectrum of high

technology geoscientific 

serv ices. In order to provide our clients 

with the benefits of these multidiscipli

nary resources , we need tools to link 

surface-seismic surveys cond ucted by 

Western Geophysical with well logging 

performed by Atlas Wireline Services and 

core analyses from Core Laboratories . 

T he common denominator between 
these technologies is acoustic or seismic 

wave velocity. T he required link is pro

vided by making measurements at an 

intermediate scale between the broad cov

erage of surface seismics and the micro

scale of logs and core data. This is the 

specialty of another member of Western 

Atlas International, Downhole Seismic 

Services (DSS). 

DSS conducts borehole seismic sur

veys by lowering a geophone in to a well. 

The resulting vert ica l seismic profiles 

(VSP) provide an exact ve locity-to-depth 

relationship at the wellbore as wel l as an 

intermediate-scale image wi th superior 

resolu tion . The VSPs allow us to extrap

olate core and log-derived data over the 

extent of a surface-seismic survey. 

With the formation of Western Atlas 

International. DSS has been established 

as one of the seven Western Atlas compa

nies by consolidating the resources of 

Western Geophysical and Atlas Wire li ne 

Services. At present, DSS operates 21 

land and offshore field units made up of 

17 ex-Atlas units and four units from 

Downhole Seismic Service, formerly a 

division of Western Geophysical. In addi

tion , the borehole seismic processing 

and interpretation services previously 

PROFILE 
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vided by making measurements at an 

intermediate scale between the broad cov

erage of surface seismics and the micro

scale of logs and core data. This is the 

specialty of another member of Western 

Atlas International, Downhole Seismic 

Services (DSS). 

DSS conducts borehole seismic sur

veys by lowering a geophone in to a well. 

The resulting vert ica l seismic profiles 

(VSP) provide an exact ve locity-to-depth 

relationship at the wellbore as wel l as an 

intermediate-scale image wi th superior 

resolu tion . The VSPs allow us to extrap

olate core and log-derived data over the 

extent of a surface-seismic survey. 

With the formation of Western Atlas 

International. DSS has been established 

as one of the seven Western Atlas compa

nies by consolidating the resources of 
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Services. At present, DSS operates 21 

land and offshore field units made up of 
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Developing Long Sight at the Well Site 

FRAC MONITORING SERVICES 
Subsurface formations in many areas 

of the world have long, thin cracks 

called fractures. These fractures can 

serve as conduits for the migration of 

hydrocarbons. One way of improving 

o il and gas recovery is by injecting 

water or some other fluid into the 

reservoir to expand the fractures. 

The recovery is greater if the hydrau

lic pressure is applied in the direction 

of the fractures. It is important there

fore to monitor the location and the 

extent of the fractures throughout 

the planning and execution phases 

of recovery operations. 

Downhole Seismic Services has 

developed a frac monitoring service 

that is using borehole seismic meth

ods to delineate the fractures as 

never before possible. Triaxial bore

hole seismic data from DSS can be 

used to delineate fractures reliably up 

to several hundred feet away from 

the well. 

DSS conducts the frac monitor

ing service by placing a triaxial 

geophone detector just below a per

forated zone. A mini frac test is then 

carried out by injecting a chemical 

gel into the well. During the hydrau

lic frac operation, and for some time 

thereafter, the geophone response 

is recorded for processing and 

interpretation. 

The relative direction of the 

formation fracture is sensed through 

a technique called axis rotation. The 

minimum frac length is estimated on 

the basis of known formation veloci

ties and the measured compressional 

( P-wave) and shear ( S-wave) arriva l 

time ratios. 

WELLBORE 

RECORD ING 
UNIT 

TRI-AXIAL GEOPHONE DETECTION 
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provided by Western and Atlas have 

now been combined and are available 

through DSS. 

"DSS combines the unique strengths 

of Western Geophysical and Atlas Wire

line Services," says Raymond Garcia, the 

newly appointed general manager of DSS. 

"Atlas Wireline has the field data acq uisi

tion resources and Western Geophysical 

is recognized in the industry as the leader 

in borehole seismic data processing:' 

Raymond had previously served as the 

manager of the Atlas Seismic Logging 

division. 

The new management team working 

with Raymond consists of Doug Gibson, 

manager, Global Operations; Akkas 

Manzur, manager, Global Data Process

ing; and Peter Aronstam, manager, 

Global Marketing/ Research & Develop

ment. Assist ing Doug in managing the 

day-to-day operations of field units 

throughout the world will be Pau l Henson 

and Bill Ayres . Paul is responsible for the 

crews in the Western hemisphere and Bill 

for the Eastern hemisphere. DSS land and 

offshore units are currently operating in 

the United States, Canada, England, 

Scotland, Norway, Holland, Germany, 

Italy, Venezuela, Argentina, and India. 

Operations may be expanded before the 

end of the year into five additional coun

tries, according to Doug . 

DSS offers interactive data process

ing and interpretation services at Hous

ton and London facilities. Akkas, who had 

previously directed the borehole data 

processing services in Houston, is now 

busy setting up similar service capabilities 

in Calgary, Denver, and Caracas. All the 

centers will use Western's CRYSTAL 

Workstations for interactive processing 

and interpretation, upgraded with Atlas 

logging and calibration software. "Our 

• 

• 

VSP processing package is the only 

interactive software of its kind ava ilable 

in the industry," Akkas said. 

Peter Aronstam, most recently 

affiliated with Western Geophysical of 

Canada, Ltd., is working on an aggressive 

program to market the full range of appli 

cations from borehole to surface-seismic 

correlation and calibration , detailed 

structural and stratigraphic mapping, 

salt-proximity analysis, prediction ahead 

of the bit, and three-component fracture 

and reservoir analysis. (See box.) Peter 

is also involved in coordinating and 

direct ing the development of new down

hole tools and future service capabilities 

in cross-hole tomography, a special tech

nique fo r imaging a reservoir by placing 

energy sources and acoustic sensors in 
adjacent wells. 

In addition to integrating technical 

and operations resources of Western 

Geophysical and Atlas Wireline, DSS has 

capita lized on the capabilities of the other 

Western Atlas companies. For instance, 

DSS uses proprietary triaxial geophones 

and downhole tools manufactured by LRS 

and in teractive processing software devel

oped by Western Research-London and 

the Western Geoscience group in Calgary. 

A prototype down hole seismic source, 

which DSS plans to field test before the 

end of the year, is being developed by a 

team of scientists and engineers at Core 

Research, a division of Core Lab. 

The synergy arising from the linking 

of technical resources across the world 

and across many scientific disciplines 

offers enormous potential for rapidly 

advancing the state of the art in borehole 

seismics as well as all the other geo

scientific services provided by Western 
Atlas International. 

DSS currently operates 21 land and offshore field units in 15 countries around 
the world. 

The DSS management team consists of (from left to right) Peter 

Arons tam, manager of Marketing & Development,- Akkas Manzur, 

manager of Data Processing,- Raymond Garcia, general manager,· 
and Doug Gibson, manager of Global Operations. 
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PARTY PICKINGS 

311 Party311 -
Michigan 

Reporter, Tom Thornton 

As spring rolled into central Michigan, 

Party 311 was operating in and around 

the numerous asparagus fi elds and fruit 

orchards famous to that part of the coun

try. Michigan, which is currently one of 

the busiest areas for seismic activity, is 

known fo r its beautifu l scenery with 

lakes, fo rests, clear st reams, and gently 

rolling hill s. Michigan offers an endless 

array of activities for the year-round 

recreationalist. 
Due to the dense forests and widely 

scatte red fa rms and orchards fou nd in 

this area, Party 311 uses mi ni-hole 

patterns for its energy source. Litt le back

pack dri ll s are used to drill the holes 

where small explosives are loaded and 

then detonated. All work, including the 

layout of the geophones and cables, is 

carried out with portable equ ipment , and 

existing roads and tra ils are used where 

possible. 
Party Manager Jim White, along 

with Assistant Party Manager Tom 

Thornton, has been heading the opera

t ion since its start in late February. After 

a brief stint in the Houston processing 

center, Jim is happy to be back in opera

t ions and gratefu l to have the opportunity 

to start up a new area for Western . H e and 

his wife, Rebecca, recently added a new 

member to their fami ly when daughter 

Rachael was born in Houston in Febru

ary. Tom has been drawing on his various 

experiences as 717 party manager. H e has 

set residency in Pentwater, one of the 

more quaint fi shing harbors on Lake 

Michigan. Permit agents Kim Pedrie and 

David Baute negotiate with the local land 

owners, maki ng every effort not to dis

rupt the asparagus harvest. 
H eading up the 240-channel master

slave recording systems are ch ief observ

ers Jerry Fulkerson and Arkie Trevino. 

Previous experience in mini-hole work 

20 

has g iven them the edge in helping kick 

off product ion , while tra ining the local 

labor force in geophys ical operations. 

T he survey crew of Tim G ran lie, 

Steve Colburn, and Mona Granlie have 

found the many different topographica l 

features in Mich igan to be most diffi cult 

to survey. Extra time usually is requi red 

in "brush ing" the line. 

Keeping an accu rate accou nt of 

all the explosives used in the fie ld is 

Powderman Larry ·" Bea r" Hakes . Bear's 

fo rmer experience with handling powder 

is valuable in our effo rt to maintain a 

safe operation. 
Safety is a st rong concern of Crew 

31 1. We are strivi ng to uphold our pri 

orities of sa fety, quality, and product ion, 

in that orde r. Wi th portable opera tions, 

especially with all of the local fie ld help 

that we currently employ, accidents seem 

to occur more often . We hope that by 

stressing a good safety program , we may 

eliminate some of t he more common 

injuries. 
A s we continue working in western 

Michigan , we wish all Westerners a 

safe and productive atmosphere fo r the 

upcoming yea r. 

Observer A rkie Trevino quality checks a 

shot record. 
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Jn the foreground (left to right) Safety 

Supervisor Gene Stramel, Shooter Ken 

Durga, and A ssistant Party Manager Tom 

Thornton sttpervise mini-hole loading in 

the deep woods of Manister National 

Forest. 

Maintaining the drills for Party 3 11 are 

Powdenna n Lany Hakes (left) and Driller 

Doug !Iii/. 

Party M anager Jim White reports Crew 

311 '.1 daily act;vity to the client. .. 

PARTY PICKINGS 

North Yemen 770 Party770-

Phutographe1; Ian Curry 

Resident M anager Ron R. Coone1; who 

just celebrated his 25th anniversary with 

Western, is busy working with his com

puter in the San'a' office. 

Driller Ian Cttrry (left) drills another 

uphole in the Al-]awf area. 

Party Manager David Coburn returns to 

camp after inspecting line operations. 

Vibrator Technician j ohn Sheldon takes 

a break from the scorching sun. 

From left to right, Driller Daud Khan, 

M echanic Francesco Merlino, and 

M echanic Scott M cDonald spend much 

of their time in the camp workshop. 

Surveyor William Duane works late at 

night doing surve)1 notes on the HP-85. 

Mechanic Steve Hammond smiles after a 
job well done. Pictured at dusk is Party 770 s main camp site. 
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BEHIND THE LINES 

President of IRS since 197 7, Jim Porter (right) greets a WPC delegate touring IRS 

facilities in April. 

Manuel Garcia, who has been with West 

ern for 17 years, is vibrator mechanic for 

Crew 704 in South Texas. (Photo by 

Butch Allen) 
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Working in data entry for 13 years, Linda 

Harter is lead operator, also acting as 

assistant to the department supervisor. 

The data-entry department keys in data 

relating to LSPC and finance . 

PROFl:E 

Geophysical Technician Cathy Moffat 

works on marine gravity and magnetic 

data for A ero Service but is pictured here 

working on a special mapping assignment 

fora Saudi Arabian project. 

I-lead Vibrator Mechanic Juan Aguirre 

checks out repair on a vib radio for 

Party 704. (Photo by Butch Allen) 

BEHIND THE LINES 

Billing Clerk Earl White has handled billing for Atlas Wireline 

(formerly Dresser Atlas) for 10 years, including hilling for both 
offs horn and some land areas. 

Senior Programmer Kip Haugen works on Computer Aided Plot

ting System (CA PS) program details for a recent course designed 
by the Computer Science department. 

Draftsman john Savoie drafts, puts films together, and makes 
corrections on seismic sections. 

PRllFllE 

Spec Data Office Manager Patricia 

Greeson, working on Westerns new 

SLTC™ System, spends much of her time 
showing dat,a to clients. 

Geophysical Technician Doug Weber 

checks the set up for a new fine hes 

working on in Group 28, LSPC. 
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BEHIND THE LINES 

H ead Vibrator Operator Ruben Molina 

works for Crew 704 outside of Bee

ville, Texas. (Photo by Butch Allen) 

As manager of interpretation/ special 

processing, j ohn Sherwood (right) is 

responsible for supervisory, organiza

tional, and marketing functions. H ere he 
explains a CRYSTAL® demonstration to 

some Western visitors. 

24 

A ero Service Accountant Bonnie Stoss 

currently acts as liaison between Aero 

and Western, switching over accounting 

systems since the Western / Atlas merge1: 

Jeff Newton, geophysical technician for 

Party 717 outside of Pensacola, Florida, 

loads dynamite for a day of shooting. 

(Photo by Butch Allen) 

Pictured inside the recording truck is Party 704 Observer Calvin 

Martwick. (Photo by Butch Allen) 

PROFllE 

INFORMATION STATION 

YES! I would like to receive additional copies of the following 
Western Geophysica l, Aero Service, and Downhole Seismic 
Services brochures and technical papers. I have indicated my 
preferences and des ired quantities in the spaces provided . 

WESTERN GEOPHYSICAL BROCHURES 

Marine Acquisition: 
__ Coordinated Two-Vessel Surveying 

__ Transition-Zone Surveying (DIGISEIS®-200 ) 

_ _ Marine Seismic Exploration folder with inserts: 
• RI V Western Polaris 
• RI V Western Aleutian 
• RI V Arctic Star 
• RI V Western Horizon 
• RI V Western Anchorage 

_ _ Dual-Streamer Surveying 

__ 3-D Marine Seismic Data Acquisition folder with 
inserts: 
• Presurvey P lanning 
• Source Array Design 
• Real-Time Q.C. 

Land Aquisition: 

_ _ 3-D Land Seismic Data Acquisition folder with inserts: 
• Presurvey P lanning 
• Posit ioning Surveys 
• Recording Systems 
• Field Ancillary Computer Effort 

Data Processing: 
- MISER® 

__ Wave Equation Migration : Two Approaches 

__ Minimum Entropy Deconvolution (MEO) 

_ _ Horizon Velocity Analysis (HVA ) 

_ _ Depth Migration 

- - Attenuation of Long Period Multiples 

- - A Geologic Section from Seismic Data 
(SHADCONTM) 

__ Wave-Equation-Based Multiple Suppress ion 
__ Migration in 3-D 

__ Wave-T heoreticaJ Depth Migration 

- - Trace Interpolation 

SEND THIS FORM TO: 
MARKETING SERVICES DEPARTMENT 
Western At las International 
P.O . Box 2469 
Houston, Texas 77252 

DIG ISEIS is a reg isrer ed trademark of Terra Marine Engineering, Inc. 

_ _ Seismic Software Pocket folder with inserts: 
• Supported H ardware 
• Software Package Offerings 
• Interactive Graph ics Capabi lities 
• Modeling Capabilities 
• Entry-level 4300 Configuration 
• VELAN® Velocity Analysis 

• EXPEDITOR™ Interactive Workstation 
• Seismic Data Displays 

_ _ Inverse Q-Filtering 

__ Imaging Complex Structure 

__ SLIM® (Seismic Lithologic Modeling ) 

_ _ Imaging Steep Structure : Dip-Moveout Processing 
_ _ 3-D Dip-Moveout 

_ _ OMO and Steep-Dip Migration 

__ Poststack Signal Enhancement 

_ _ Wave-Theoreti cal Layer Replacement 

__ Marine Statics 

__ Refraction Statics 

__ Amplitude-versus-Offset Analysis 

_ _ Migration Velocity Analysis 

_ _ 3-0 Data Processing folder with inserts: 
• Presurvey Planning 
• Velocity Analysis 
• Trace Positioning and Binning 
• Display 

• 3-D DMO and NMO Stack 
• Trace Interpretation , Migration 

Interpretation: 
__ CRYSTAL® Interpretation System 

__ Integrated Interpretation Services 

__ 3-D Seism ic Interpretation 

General: 
__ 3-D Seismics: Survey Benefits 

__ This New Combination Will H elp You Unlock 
More H ydrocarbons 

__ Reservoir Description from Seismic Lithologic 
Parameter Estimation 

__ Reservoir Description from Seismic Lithologic 
Modeling 

Name _ ______________ _____ _ _ ____ _ 

Company ~-------------------------

Title _____ ___________________ _ 

Address -------------------------~ 

Ciry State ___ Z ip _ _ _ _ 
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BEHIND THE LINES 

Head Vibrator Operator Ruben Molina 

works for Crew 704 outside of Bee

ville, Texas. (Photo by Butch Allen) 

As manager of interpretation/ special 

processing, John Sherwood (right) is 

responsible for supervisory, organiza

tional, and marketing functions. Here he 
explains a CRYSTAL® demonstration to 

some Western visitors. 
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A ero Service A ccountant Bonnie Stoss 

currently acts as liaison between A ero 

and Western, switching over accounting 

systems since the Western/ Atlas merger. 

Jeff N ewton, geophysical technician for 

Party 717 outside of Pensacola, Florida, 

loads dynamite for a day of shooting . 

(Photo by Butch Allen) 

Pictured inside the recording truck is Party 704 Observer Calvin 

Martwick. (Photo by Butch Allen) 
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.1: . . . 

INFORMATION STATION 

YES! I would like to receive additional copies of the fo llowing 
Western Geophysical, Aero Service, and Downhole Seismic 
Services brochures and technical papers. I have indicated my 
preferences and desired quantities in the spaces provided. 

WESTERN GEOPHYSICAL BROCHURES 

Marine Acquisition: 
_ _ Coordinated Two-Vessel Surveying 

__ Transition-Zone Surveying (DIGISEIS®-200) 

_ _ Marine Seismic Exploration fo lder with inserts : 
• RIV Western Polaris 
• RI V Western Aleutian 
• RIV Arctic Star 
• RI V Western Horizon 
• RI V Western Anchorage 

__ Dual-Streamer Surveying 

__ 3-0 Marine Seismic Data Acquisition folder with 
inserts : 
• Presurvey Planning 
• Source Array Design 
• Real-Time Q.C. 

Land Aquisition: 
_ _ 3-0 Land Seismic Data Acquisition fo lder with inserts: 

• P res urvey Planning 
• Positioning Surveys 
• Recording Systems 
• Field Ancillary Computer Effort 

Data Processing: 
_ MISER® 

_ _ Wave Equation Migration: Two Approaches 

_ _ Minimum Entropy Deconvolu tion (MED ) 

_ _ Horizon Velocity Analysis (HVA) 

_ _ Depth Migration 

__ Attenuat ion of Long Period Multiples 

-- A Geologic Section from Seismic Data 
( SHADCONTM) 

-- Wave-Equation-Based Multiple Suppression 

-- Migration in 3-D 

- - Wave-T heoretical Depth Migration 

-- Trace Interpolation 

SEND THIS FORM TO: 
MARKETING SERVICES DEPARTMENT 
Western Atlas International 
P.O. Box 2469 
Houston , Texas 77252 

DIGJ SEIS is a reg iste red trademark o f Ter ra Mari ne Engineering , Inc. 

__ Seismic Software Pocket folder with inserts: 
• Supported Hardware 
• Software Package Offerings 
• Interactive Graphics Capabilities 
• Modeling Capabilities 
• Entry-level 4300 Configura tion 
• VELAN® Velocity Analysis 
• EXPEDITORTM Interactive Workstation 
•Seismic Data Displays 

_ _ Inverse Q-Filtering 

_ _ Imaging Complex Structure 

__ SLIM® (Seismic Lithologic Modeling) 

__ Imag ing Steep Structure: Dip-Moveout Process ing 

__ 3-D Dip-Moveout 

__ OMO and Steep-Dip Migration 

_ _ Poststack Signal Enhancement 

__ Wave-T heoretical Layer Replacement 

_ _ Marine Statics 

__ Refraction Statics 

__ Amplitude-versus-Offset Analysis 

__ Migration Velocity Analysis 

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

Interpretation: 
_ _ CRYSTAL® Interpretation System 

_ _ Integrated Interpreta tion Serv ices 

_ _ 3-0 Seismic Interpretation 

General: 
__ 3-D Seismics : Survey Benefits 

__ This New Combinat ion Will Help You Unlock 
More H ydrocarbons 

__ Reservoir Description from Seismic Lithologic 
Parameter Estimation 

__ Reservoir Description from Seismic Lithologic 
Modeling 

Name ________ _____ _______ ____ ____ _ 

Co m pany _ _ _ ___ ____ _ _ _ ________ ___ _ _ 

Title ______________________ _ 

Add ress _________ __________ _ _______ _ 

City State ___ Z ip ___ _ 
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DOWNHOLE SEISMIC SERVICES/ VSP BROCHURES 

_ _ Interactive VSP Processing and Interpretation folder 
with inserts: 
• Zero-Offset VSP Processing 
•Offset VSP 
• Salt-Proximity Surveys 

_ _ Wellsite Seismic Exploration folder with inserts : 
• Acquisition Equipment 
• Wellsite Seismic Surveys 
• Energy Sources 
• Wireline Services 

__ Simultaneous Multioffset VSP Acquisition 

AERO SERVICE BROCHURES 

Database: 
__ Digital Databases and Mapping 

__ Industrial Mapping and Digital Database 
Management Services 

__ Utility Mapping and Digital Database 
Management Services 

Geophysical: 
__ Gamma-Ray Spectrometry 

__ Geophysical Data Acquisition , Processing, and 
Interpretation Services 

_ _ Geophysical Digitizing and Plotting Services 

__ High-Sensitivity Aeromagnetic Surveys 

__ High-Sensitivity Measured Vertical Gradient 

__ Integrated Interpretation Services 

_ _ Marine Gravity and Magnetics 

_ _ Sedimentary Anomalies from I-Iigh Resol ution 
Aeromagnetics 

_ _ SedMag TM Process 

Photogrammetry: 
__ Photogrammetry 

Remote Sensing: 
_ _ Geolmages® (Digital Processing of 

Multispectral Imagery) 

__ T hematic Mapper (Digital Image Processing) 
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Surveying: 
__ Geodetic Surveying 

__ MACRO METER® Interferometric Surveying System 

_ _ MACROMETER lI Surveys: The Dual Band 
Advantage 

__ MACROMETER II Interferometric GPS Surveying 
System 

_ _ SAR Synthetic Aperture Radar 

__ SAR System® Image ry (Synthetic Aperture Radar 
Non-Exclusive Proprietary Imagery) 

_ _ SAR System Imagery (A laska Non-Exclusive 
Proprietary Imagery ) 

_ _ Digital Spectrometry 

WESTERN GEOPHYSICAL TECHNICAL PAPERS 

_ _ Coherent Noise in Marine Seismic Data 

__ A Comprehensive Method for Evaluating the Design of 
Airguns and Airgun Arrays 

_ _ Data En hancement from a 500-Channel Streamer 

_ _ Depth Migration of Imaged T ime Sections 

_ _ Desired Seismic Characteristics of an Airgun Source 

__ Effectiveness of Wide Marine Seismic Source Arrays 

_ _ Efficient 3-D Migration in Two Steps 

_ _ Far-Field Signatures by Wavefield Extrapolation 

__ Imaging Beneath Complex Structure: A Case History 

__ Migration of Seismic Data from Inhomogeneous Media 

__ Predictive Deconvolution and the Zero-Phase Source 

__ Prestack Layer Replacement 

__ A Relationship Between Dynamic Range and Word 
Length in Digi tal Systems 

_ _ Simultaneous Estimation of Resid ual Statics and 
Crossdip Corrections 

__ Experimental Investigation of In terference from Other 
Seismic Crews 

__ Airgun Source Instabilit ies 

__ Cascaded Migrations: A Way of Improving the Accu
racy of Finite-Difference Migrat ion 

__ Migration Velocity Analysis by Wave-Field 
Extrapolation 

__ Model-based Wavelet Processing 

__ Techniques Applied to Obtain Very High Resolution 
3-D Seismic Imaging at an Athabasca Tar Sands T her
mal Pilot 
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NAMES IN THE NEWS 

Leo Dunn (left) and Bill Ross on Bills 
35-year anniversary. 

Leo Dunn (left ) congratulates Wilbur 
Riley on his 35th anniversary with 
Western. 

• Reverend Robert Coombe, son of Air
craft Mechanic Bob Coombe of Aero 

Service, received an Award of Recogni

tion from La Salle University Urban 

Studies and Community Services Center. 

The award recognizes individuals who 

have given unselfishly of themselves to 

commu nity development in the Philadel

phia, PA , area. The Board of Directors of 

La Salle sol icited candidates from neigh

borhood leaders, clergy, and public offi

cials. Reverend Coombe is affiliated with 

Lindley United Methodist Church in 
Philadelphia. 

Anniversaries 

35 Years 

• Sixteen employees of Western of 

Canada attended a luncheon held recently 

at the Marlborough Inn in Calgary to 

honor both William F. (Bill) Ross and 

Wilbur W. Ri ley on their 35th anniver
saries with Western. 

Born and raised in Winnipeg, 

Man itoba, Bill Ross earned a B.S. in geo

logy from the University of Manitoba and 

joined Western in Canada immediately 
afte r graduation in May, 1952. 

In 1960, Bill began nine years of 

foreign travel as a marine party chief, 

working in the Arabian Gulf, New 

Guinea, Indonesia, Liberia, Ghana, 

Senegal, Ethiopia, A ustralia, England, 

Ireland, Norway, Denmark, Italy, and 

Portugal. H e also worked in land areas 

such as Louisiana, Spanish Sahara, Libya, 

Egypt, Pakistan , Saudi Arabia, and South 
America. 

From 1969 to 1977 Bill was assis
tant supervisor in the London Digital 

Center. He then returned to Canada and 

became supervisor of Spec Data. 

Bill and his wife Liliana met in the 

1960's while he was working in Ecuador. 

T hey have two children: Wi lliam, 15, and 
Steve, 12. 

Wilbur Riley began with Western of 

America as a drill helper in October of 

1951 at Holyoke, Colorado. In Novem

ber, 196 7, he started work with Western 
of Canada. 

Some interesting job experiences for 

Wilbur have included drilling all types of 

formations with air, water, air/ water 

combinations, terrap ulse, and a sonic rig 

along the coastline of the Beaufort Sea. 

Wilbur has worked in 14 states for West

ern , including Alaska, and three prov
inces of Canada. 

Wilbur has moved approx imately 60 
times. His oldest son, Bruce, was in 32 

schools before coming to Calgary to start 

ninth grade. Wilbur and his wife, Alice, 

have five children: Bruce, 34; Debra, 32; 

Tim, 30 ; David, 24; and Diane, 22. 

Alice Riley has worked for Western 

in Calgary's Accounts Receivable depart
ment for the last nine years. Wilbur 

now works in the Shipping/ Receivi ng 
department.-Rena Novak 
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NAMES IN THE NEWS 

• John Hollander, gravi ty supervisor, 

celebrated his 3 5-year anniversary with 

Western Geophysical in Jul y. 

John began his career on July 9. 

1952. He rapidly moved to positions such 

as helper, ass istant shooter, permit agent , 

computer draftsman , surveyor, party 

manager, gravi ty operator, and supervisor. 

Between 1952 and 1969. John spent 

most of his time travelling arou nd the 

world as either party manager, surveyor. 

or marine gravity operator. Areas he has 

worked in include the United States, 

Venezuela, Jamaica, the Philippines. 

Alaska, Canada, Cuba, Iran , t he Persian 

Gulf, Argentina, Bahrain , Hong Kong. 

Egypt, Thai land, Indi a, Singapore, 

London . and Liberia. 

In 1969, John permanently reloca

ted to Houston as fie ld grav ity supervisor. 

In Memoriam 

• Dean Wayne Rohe , a 24-year-old 

mechanic on Party 77 0 in the Yemen 

Arab Republic , was kil led last June when 

he opened a briefcase that had bee n 

booby-trapped and left on the side of 

the road. 
Dean hired on with Western on Oct. 

3, 1983 after grad uating fro m technical 

school in Iowa. His first ass ignment was 

on Crew 768. He moved to Party 335 in 

the U.A.E ., then to 758 in Tanzania, and 

fi nally to Yemen. 

On each crew, and on every assign

ment , Dean excelled. His contribution 

was not only to the job object ives, but also 

to crew life and mora le. H e was a crew 

member liked and respected by all. He 

will be greatly missed . 

- Marilynn Wrigley 
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Flanked by Western Geophysical President N eal Cramer (left ) and Aero Service 

President Buck Mateker (right), Gravity Supervisor John Hollander accepts his 

35-;1ear service pin. 

Dean Wayne Rohe 

A 

Senior Vice President Damir Skerl (left) 

and Senior Design Engineer Del Goddard 
celebrate over lunch Del s 20-year 

anniversary with Western. 

NAMES IN THE NEWS 

Celebrating 15 years of service with 

Western is Data Processing Area Man 

ager W]. (Joe ) Chatoor (right). Vice 

President Joe Saltamachia presented Joe 

with a pin at a celebration dinner al 

Montepeliano Restaurant in London. 

- Sally Humphreys 

Vice President Joe G. Saltamachia (right) 

congratulates Manager, Marine Technol

ogy Ugo Picchiani on 30 years of service 
with Western. -Sally Humphreys 

Manager Lee Siems (center) is congratulated on20years of service with Western by Sen

ior Vice President Damir Skerl (left) and Director of Electrical Engineering Ted Cruise. 

London Security Guard George Jordan (left) receives a retirement gift and congratula

tions from Office and Safety Manager M . G. (Gerry) Reynolds. George had been with 

Western seven years after joining us from Unilever when London Operations acquired 
the building. - Sally Humphreys 
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NAMES IN THE NEWS 

They Serve 

Service Anniversaries -

March, April, 
May, June 

39 Years 
Coombe, Robert 

Dingman, H oward 

38 Years 
*Dick, Charles W. 

*Sebastian, Charles, Jr. 

37 Years 
N ovak, Stephen 

36 Years 
Bates, Grant 

Sergeant , Thomas G. 

White, John D. 

35 Years 
Boyd, Victor C. 
Denniston, James 

Ross, William F. 

34 Years 
*Johnston , David 

*Semeliss, H erman A. 

Watts, Harold D . 

33 Years 
*Blair, Jimmy D. 

Clapsaddle, Darrel 

Krein, Oliver A . 

Lane, Willie G . 

M ellette, Soule M. , III 

31 Years 
*H enry, James L. 
*Matthewson , John C. 

30 

30 Years 
*Picchi rn i, Ugo 

29 Years 
Ireton, Roy R. 

Walz, William J. 

27 Years 
*Fontana, Paride 

*Leonard , Fred 0. 

Zowie, Richard L. 

26 Years 
Dowdy, Lawrence 

Goff, Brunner E. 

Merten , Fred A . 

Vorpagel, George A . 

25 Years 
H amilton, Samuel 

Kubik, James J. 

23 Years 
Chambers, R. E. 

Sutcl iffe, Donald 

22 Years 
Bishop, Edward J. 
Bivin, David D . 

Cole, Patrick 

Goodman , David W . 

Harrell , Roberta M . 

*Kolozs, Boyd 

Richards, Allan 

Roberts, Richard L. 
*Russ , Robert S. 

Solliday, Jacob A. 

21 Years 
*Arndt , David E. 

Creel, Norman J. 
Dorsey, Richard W . 

G reen, Jack Gillespie, Mavor 

Hadford , Jeff H orn, Peter 

H all , Cooper E. *Huges, Raymond 

Lonsdale, Geoffrey *Johnston , O tis A. 

*Schulstad, John L. *King, William F. , J r. 

Larner, Kenneth L. 

20 Years Manison, Ronald 

*Bla mer, Bernie McTernan, John 

*D urham, David P. *Meyer, Loetta Fay 

Fish, Richard S. Novak, Rena 

Goddard, Delbert B. Patrick, Jerry D. 

Kudrna, Antonin J. Waldron, Rodney C. 

Massey, Derek Ward, William R. 

*Miller, Larry E. 

Mitchell , Leslie 16 Years 
Swaroop, Brahma N. *Boyd, Andrew R. 

Webb, Nolen A . Brown, Dav id 

H arler, John C. 

19 Years *Kauk, Kenneth K . 

Bickham, Ronnie N . Little, H erbert A. 

Cope, Lois *Roche, Evelyn 

Evans, John T. *Schade, Roger D . 

*H ellier, Paul John *Scott , Grenville 

*Kitchen, William A . Stegall , James D . 

Parker, Marion L. Taylor, H arper K . 

Stringer, ]. H aynie Winnefeld , Carl H . 

Swearingin, John T. 
15 Years 

18 Years *Bernal, Steve H. 

*Baker, Christopher G . Briggs, Will iam T. 

Battaya, Alfred F. *Cavazos, George L. 

Brettell , Murray W. Chaparro, Humberto 

Brown, Kelvin , Sr. Clegg, Joseph F. 

*Bruckshaw, Donald W. Denham , Scott S. 

Darwish Ali , Roshanally Grimes, Ray 

Knevitt , David R. Harris, Philip 

*Prandin , Paolo *Hill , William B. 

Russell , John R. Kertianis, Bernard G . 

*Mason , Paul 

17 Years *Michener, Kenneth 

*Ayres, Michael B. Mierkiewicz, Robert A. 

Chua, Kim Siang Morgan, Paul M. 
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*Norris, Michael W. 

Ruffi n, James W. 

*Swenson, Miles S. 

Teran, Raul A. 

14 Years 
Benton, James W. 

G illard, David J . 

G irouard , Kirk L. 
*H anson, Ronald E. 

Humphreys, Sally 

Kinlaw, Barbara F. 

Maricle, Ward R. 
*M ullens, John 

Rodrigues, Robert 

Shorter, H erman 

Tomkinson, John S. 

White, Donna L. 
Young, Novell L. 

13 Years 
Abma, Raymond 1. 
Ainsworth , Lowell T. 

*Barrie, Scott M. 

Behrens, William H . 

*Bell , Elizabeth 

Edwards 

Bois, Dav id R. 

Brown, Robert W. 

Burch, Benny P. 

Caliga, David E. 

*Clarke, Miles G . 

Curtis, Richard P. 
Dickens, Paul V. 

Divinagracia, Tonquito 

Findley, Lyndon C. 

Garcia, Joe H. 

Gormley, Carol K . 

H enderson, Robert M . 

Japp, Cha rles Ernest 

Landrum, Ralph A ., J r. 

Malik, Ishfaque H. 

NAMES IN THE NEWS 

Ma rtwick, Ca lvin T. *H ill , Roy E., J r. 9 Years *Tauzin , Jimmy W. James, Patrick A. 
McKinnon, Michael]. Kjos, N ickoli 0. Aaron, James Truet t, Sam L. Jenkins, Phil ip J. 
N icholson, Frank R. Lundquist, Eric R. Albrecht, Paul]. , III Ward, Rod *Ji menez, Raym undo D . 
Paquet te , Claude It McFarland, Richard, Jr. *Aldrich, Reuben J. Winson, Jane M . Keefner, Craig A. 

*Pierce, Andrew C. *Moers, Cheryl Ann Andrews. Sibyl Landau, Marcela L. 

I 
Posey. Dan R. Nurre, Mart in H. Boli n , Dorothy M. 8 Years Liew, Tet Chi .. Pr ince, Royce Wayne *Padgett, Louis H ., III *Blow, Michael R. Alam, M . Aftab Livingston, Donald E. 

*Prior, Keith S. Rowland, Richard E. *Cali p, Keith D . A llman, Jeremy *Madson , Jerry 
Saunders, Christine Ste iber, Richard L. *Dahanayake, E. M ay A nderson, Terrence Mahoney, Thomas L. 

*Spiers, Stephen R. *Steven , John C. *Dornstauder, Wade Anter, Mehmet E. *Manz, Ulri ch K . 
Staffo rd, Larry G . *T hraves , William]. Fox , Francis C. Bell , Cynthia S. Nelson , Gail R. 
Stav las , Teetsa Friday, Gary Bell , Geoffrey Paton, Michael ]. 

10 Years Garza, Gen aro M . *Bennett , Carolyn F. Sanderson, William H . 
12 Years *Alaniz, Lionel Garza, Hipolito Bishop, Teresa L. Schutz., Andrew 
Anderson, A rchibald A ustin, Ma rcus E. Goode, Maggie Ann *Branum, James W. Selover, Marc 
Benson, Ma rjori e ]. Bull , John A. *H adadi ne, Abdelhamid *Brooki ng, David W. Shields, Richard 

*Benson , Ronny D. *Burks , Dale C. H atch , John Broussard , Joseph , III Shorrock, Peter 
*Beringer, Jeffrey D . *Dilling, Peter G. H ewitt , Rickey W. Butler, Gary Smith , Brad 
*Bixby, Brent L. Eudy, Benny D. Huggins, Fred Chang, N ai-Ching Spencer, Robert 
*Brown, Brent R. *Exito , Fe Esperanza *Lein , Mark P. Childers, Lori S. *Stark, Peter M. 
*DeJamaer, Sjoerd S. Gatus, Trevor]. *Lelea ux, Gary Christ ison , Jay P. Stramel, Eugene 
Gutierrez, Ju 1 io J . Gomez, Pablo A. Lewald, John]. Colley, Stephen Straughan, Dav id ]. 
Kavia, Dhiraj Hill , H arvey F. Long, G uadalupe Coss, Elf ido, Jr. *White, James C. 
O'Brien, Thomas E. Hurst, Stephen C. Main us, Danny L. Cra ig, Lisa M. Winzeler, M arsha F. 
O 'Meara , Raul Irvin , T imothy K . *Mann , Rocky S. *Dabagian, Steven J . 

*Robertson, John R. Knowlton , John W. Martinez, Ismael, J r. Davis, Rober t B. 7 Years 
*Ross, Reva C. Lemmerz, Frousene N . Mcl endon, Charles D . DeBuyl, Marc H . A lder, Christopher 
*Saad, Mohamed A . Lu na, Andrew Moreno, Robert L. Dodsworth, Alley, Richard D . 
*Salazar, Joe H. Martinez, Roberto R. Noah, Patric ia S. G odfrey W. Ami ck, Car l S. 
*Schwarz, H erman Matthews, A ll en E. Norris, Bob R. Dragoset , William H . Barker, Charles R. 

McDonald , Stuart O 'Brien, Dorothy L. Fahmy. Bill A. Bergen, Keith L. 
11 Years McMinn , John L. *Ojeda. Rufino, Jr. Faul , Stephen T. Bible, Dennis ]. 

*Agu irre, Juan D. *McPeek , Michael J. Pipe r, Patri ck B. *Feliz-Perez, Librada Blackwood, William]. 
*Bauer, Clayton J. *Ortiz, M arcelo M . Reese, John D . Ferguson , John C. Blow, Betty J . 
Billips, David R. Palermo, Rosemary M . Rolfe, Brian K. ~'Gonzales , Gilbert L. Brasher, James E. 
Bryant, V irg ie M . Spoonts, William E. Seeley, Clayton R. Green , Arlan ~'Brombacher, Soraya A. 

*Caragounis, Peter Stebelski , Will ia m A. Sims, Joe C. , Jr. *Guerrero , Richard E. Buice, Richard E. 
Davis, John R. Tamez, Antonio, III *Skoog, Kurtis K. H a, Tiong Tong Burch , Robert C. 

*Flythe, William T. *Taylor, Christopher R. *Smith , Chester D . H arms, John V. Cairns, John A . 
Geffre, Mike C. Trevino, Rodolfo B. Smith, Richard R. Harper, David B. Cale, Alan R. 

*Grosell, Stephen Van Wagenen, Buddy L. *Smith, Thomas W. H oward , Gerard F. Cannoy, Howard H. , Jr. 
Groves, Paul M . Walsh , Michae l]. *Stroich , Kevin G. *Hurtado, Eligio *Chan, Chi Man A. 
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They Serve 

Service Anniversaries -

March, April, 
May, June 

39 Years 
Coombe, Robert 

Dingman, H oward 

38 Years 
*Dick, Charles W. 

*Sebastian, Charles, Jr. 

37 Years 
N ovak, Stephen 

36 Years 
Bates, Grant 

Sergeant , Thomas G. 

White, John D. 

35 Years 
Boyd, Victor C. 
Denniston, James 

Ross, William F. 

34 Years 
*Johnston , David 

*Semeliss, H erman A. 

Watts, Harold D . 

33 Years 
*Blair, Jimmy D. 

Clapsaddle, Darrel 

Krein, Oliver A . 

Lane, Willie G . 

M ellette, Soule M. , III 

31 Years 
*H enry, James L. 
*Matthewson , John C. 

30 

30 Years 
*Picchi rn i, Ugo 

29 Years 
Ireton, Roy R. 

Walz, William J. 

27 Years 
*Fontana, Paride 

*Leonard , Fred 0. 

Zowie, Richard L. 

26 Years 
Dowdy, Lawrence 

Goff, Brunner E. 

Merten , Fred A . 

Vorpagel, George A . 

25 Years 
H amilton, Samuel 

Kubik, James J. 

23 Years 
Chambers, R. E. 

Sutcl iffe, Donald 

22 Years 
Bishop, Edward J. 
Bivin, David D . 

Cole, Patrick 

Goodman , David W . 

Harrell , Roberta M . 

*Kolozs, Boyd 

Richards, Allan 

Roberts, Richard L. 
*Russ , Robert S. 

Solliday, Jacob A. 

21 Years 
*Arndt , David E. 

Creel, Norman J. 
Dorsey, Richard W . 

G reen, Jack Gillespie, Mavor 

Hadford , Jeff H orn, Peter 

H all , Cooper E. *Huges, Raymond 

Lonsdale, Geoffrey *Johnston , O tis A. 

*Schulstad, John L. *King, William F. , J r. 

Larner, Kenneth L. 

20 Years Manison, Ronald 

*Bla mer, Bernie McTernan, John 

*D urham, David P. *Meyer, Loetta Fay 

Fish, Richard S. Novak, Rena 

Goddard, Delbert B. Patrick, Jerry D. 

Kudrna, Antonin J. Waldron, Rodney C. 

Massey, Derek Ward, William R. 

*Miller, Larry E. 

Mitchell , Leslie 16 Years 
Swaroop, Brahma N. *Boyd, Andrew R. 

Webb, Nolen A . Brown, Dav id 

H arler, John C. 

19 Years *Kauk, Kenneth K . 

Bickham, Ronnie N . Little, H erbert A. 

Cope, Lois *Roche, Evelyn 

Evans, John T. *Schade, Roger D . 

*H ellier, Paul John *Scott , Grenville 

*Kitchen, William A . Stegall , James D . 

Parker, Marion L. Taylor, H arper K . 

Stringer, ]. H aynie Winnefeld , Carl H . 

Swearingin, John T. 
15 Years 

18 Years *Bernal, Steve H. 

*Baker, Christopher G . Briggs, Will iam T. 

Battaya, Alfred F. *Cavazos, George L. 

Brettell , Murray W. Chaparro, Humberto 

Brown, Kelvin , Sr. Clegg, Joseph F. 

*Bruckshaw, Donald W. Denham , Scott S. 

Darwish Ali , Roshanally Grimes, Ray 

Knevitt , David R. Harris, Philip 

*Prandin , Paolo *Hill , William B. 

Russell , John R. Kertianis, Bernard G . 

*Mason , Paul 

17 Years *Michener, Kenneth 

*Ayres, Michael B. Mierkiewicz, Robert A. 

Chua, Kim Siang Morgan, Paul M. 
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*Norris, Michael W. 

Ruffi n, James W. 

*Swenson, Miles S. 

Teran, Raul A. 

14 Years 
Benton, James W. 

G illard, David J . 

G irouard , Kirk L. 
*H anson, Ronald E. 

Humphreys, Sally 

Kinlaw, Barbara F. 

Maricle, Ward R. 
*M ullens, John 

Rodrigues, Robert 

Shorter, H erman 

Tomkinson, John S. 

White, Donna L. 
Young, Novell L. 

13 Years 
Abma, Raymond 1. 
Ainsworth , Lowell T. 

*Barrie, Scott M. 

Behrens, William H . 

*Bell , Elizabeth 

Edwards 

Bois, Dav id R. 

Brown, Robert W. 

Burch, Benny P. 

Caliga, David E. 

*Clarke, Miles G . 

Curtis, Richard P. 
Dickens, Paul V. 

Divinagracia, Tonquito 

Findley, Lyndon C. 

Garcia, Joe H. 

Gormley, Carol K . 

H enderson, Robert M . 

Japp, Cha rles Ernest 

Landrum, Ralph A ., J r. 

Malik, Ishfaque H. 

NAMES IN THE NEWS 

Ma rtwick, Ca lvin T. *H ill , Roy E., J r. 9 Years *Tauzin , Jimmy W. James, Patrick A. 
McKinnon, Michael]. Kjos, N ickoli 0. Aaron, James Truet t, Sam L. Jenkins, Phil ip J. 
N icholson, Frank R. Lundquist, Eric R. Albrecht, Paul]. , III Ward, Rod *Ji menez, Raym undo D . 
Paquet te , Claude It McFarland, Richard, Jr. *Aldrich, Reuben J. Winson, Jane M . Keefner, Craig A. 

*Pierce, Andrew C. *Moers, Cheryl Ann Andrews. Sibyl Landau, Marcela L. 

I 
Posey. Dan R. Nurre, Mart in H. Boli n , Dorothy M. 8 Years Liew, Tet Chi .. Pr ince, Royce Wayne *Padgett, Louis H ., III *Blow, Michael R. Alam, M . Aftab Livingston, Donald E. 

*Prior, Keith S. Rowland, Richard E. *Cali p, Keith D . A llman, Jeremy *Madson , Jerry 
Saunders, Christine Ste iber, Richard L. *Dahanayake, E. M ay A nderson, Terrence Mahoney, Thomas L. 

*Spiers, Stephen R. *Steven , John C. *Dornstauder, Wade Anter, Mehmet E. *Manz, Ulri ch K . 
Staffo rd, Larry G . *T hraves , William]. Fox , Francis C. Bell , Cynthia S. Nelson , Gail R. 
Stav las , Teetsa Friday, Gary Bell , Geoffrey Paton, Michael ]. 

10 Years Garza, Gen aro M . *Bennett , Carolyn F. Sanderson, William H . 
12 Years *Alaniz, Lionel Garza, Hipolito Bishop, Teresa L. Schutz., Andrew 
Anderson, A rchibald A ustin, Ma rcus E. Goode, Maggie Ann *Branum, James W. Selover, Marc 
Benson, Ma rjori e ]. Bull , John A. *H adadi ne, Abdelhamid *Brooki ng, David W. Shields, Richard 

*Benson , Ronny D. *Burks , Dale C. H atch , John Broussard , Joseph , III Shorrock, Peter 
*Beringer, Jeffrey D . *Dilling, Peter G. H ewitt , Rickey W. Butler, Gary Smith , Brad 
*Bixby, Brent L. Eudy, Benny D. Huggins, Fred Chang, N ai-Ching Spencer, Robert 
*Brown, Brent R. *Exito , Fe Esperanza *Lein , Mark P. Childers, Lori S. *Stark, Peter M. 
*DeJamaer, Sjoerd S. Gatus, Trevor]. *Lelea ux, Gary Christ ison , Jay P. Stramel, Eugene 
Gutierrez, Ju 1 io J . Gomez, Pablo A. Lewald, John]. Colley, Stephen Straughan, Dav id ]. 
Kavia, Dhiraj Hill , H arvey F. Long, G uadalupe Coss, Elf ido, Jr. *White, James C. 
O'Brien, Thomas E. Hurst, Stephen C. Main us, Danny L. Cra ig, Lisa M. Winzeler, M arsha F. 
O 'Meara , Raul Irvin , T imothy K . *Mann , Rocky S. *Dabagian, Steven J . 

*Robertson, John R. Knowlton , John W. Martinez, Ismael, J r. Davis, Rober t B. 7 Years 
*Ross, Reva C. Lemmerz, Frousene N . Mcl endon, Charles D . DeBuyl, Marc H . A lder, Christopher 
*Saad, Mohamed A . Lu na, Andrew Moreno, Robert L. Dodsworth, Alley, Richard D . 
*Salazar, Joe H. Martinez, Roberto R. Noah, Patric ia S. G odfrey W. Ami ck, Car l S. 
*Schwarz, H erman Matthews, A ll en E. Norris, Bob R. Dragoset , William H . Barker, Charles R. 

McDonald , Stuart O 'Brien, Dorothy L. Fahmy. Bill A. Bergen, Keith L. 
11 Years McMinn , John L. *Ojeda. Rufino, Jr. Faul , Stephen T. Bible, Dennis ]. 

*Agu irre, Juan D. *McPeek , Michael J. Pipe r, Patri ck B. *Feliz-Perez, Librada Blackwood, William]. 
*Bauer, Clayton J. *Ortiz, M arcelo M . Reese, John D . Ferguson , John C. Blow, Betty J . 
Billips, David R. Palermo, Rosemary M . Rolfe, Brian K. ~'Gonzales , Gilbert L. Brasher, James E. 
Bryant, V irg ie M . Spoonts, William E. Seeley, Clayton R. Green , Arlan ~'Brombacher, Soraya A. 

*Caragounis, Peter Stebelski , Will ia m A. Sims, Joe C. , Jr. *Guerrero , Richard E. Buice, Richard E. 
Davis, John R. Tamez, Antonio, III *Skoog, Kurtis K. H a, Tiong Tong Burch , Robert C. 

*Flythe, William T. *Taylor, Christopher R. *Smith , Chester D . H arms, John V. Cairns, John A . 
Geffre, Mike C. Trevino, Rodolfo B. Smith, Richard R. Harper, David B. Cale, Alan R. 

*Grosell, Stephen Van Wagenen, Buddy L. *Smith, Thomas W. H oward , Gerard F. Cannoy, Howard H. , Jr. 
Groves, Paul M . Walsh , Michae l]. *Stroich , Kevin G. *Hurtado, Eligio *Chan, Chi Man A. 
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Hooke, Michael A. 
Moen, G erald A. Swinburne, Peter *Duncan , Graham E. Smith , Major C. , Jr. 

Crawshaw, John M. Kim, KunW. *Samudio, Paul W. Bowersox, Kevin Montgomery, Carolyn W. Szollosy, Attila Joe Eaton , Ardith W. Snyder, Spencer E. 

Creel , Theodore K lutchka, Joan M. Schroeder, Stephen R. Boyd , Michael K . Hucks, Ronnie D. 
Murray, Roger E. Tabone, Edward W. *Fields, Richard T. *Soper, Alan L. 

Crosby, Richard 0. *Leighton, Terry Sherry, Mark D. Bremkamp, Stephen W. Humphreys, Mark A. *Musico, Milagros M. Tapia-Franco, Manuel Franks, Jeffrey L. *Steffen , Todd 

*D'Hondt , Aaron J. Lenz, Eric G. Shores, Terry *Bromley, Jeffrey L. Hussong, Keith S. *Nelson, Harold A . Teske, James E. Fraser, John C. Swalla, Dean 

*Dale, Ernest John *Long, Danny J. Silva, Sigifreclo F. *Budney, Eamonn B. Hutchinson, Michael A . 
O 'Shields, Michael L. Tetmeir, Stephen W. Frazier, Don S. Tahseen, Muhammed 

Davis, Jefferson A . Lowe, Denise M. Sirrieh , Edward H. *Burnham, Timothy *Jackson , William Pankhania , Pragji Thielemann, David C. Gangl , Gregory D . Tay, Kok Chin 
Jeffs , Graeme D . 

I 

Dennison, Michael P. Lui , Alfred Yui S. Smithers , Mark J. Cabler, James P. 9 Parry, David Thompson, Philip Gardner, Dennis Turvey, Ronald G. 

Donohue, Patrick *MacDonald , Gordon Southam, Thomas J . Call , Patrick A. Jimenez, Jesus M . 
I 

Pearson , Dean L. Thormer, Willie Mae Garrett , George L., Jr. *Urlaub, Randall C. 

Doss, Robert D . Maher, John P. Stebbins, Danny L. Callela, Dana E. Johns, Paul W. P hillips, Peter W . Tien, Dan Dieu Gilbert , Mark C. Vascik, Paul B. 

*Durnall , Phillip Malik, Syahrial *Steven, Brian Carter, Erma! Johnson , Jeff Phillips, Robert E. Toles, Charles M ., Jr. Grant , Michael Vinson , Pamela D . 

Evans, Shanti P. Manganello, Robert D. Stinson, Shirley J. Carter, Robert W . Johnston , Linda L. *Pinks, Michael Tolk-Beize, Nella Hami ll , William J. Watters , Darka L. 

Fenech , Sunny Mangum, Maynard , III Stromberg, Darrell W. *Castillo. Guadalupe Johnston, Richard C. Poirier, Myrna Topham, Craig M. Hoo, Teck Choon Woodruff, Randal K . 

Garate, Daneille A . *Martin , Daniel Su , Gena H . Cejka, Darrell G . Joseph , Savannah Powell , Edward A. Vander Ploeg, Lynn E. Hootman, Bruce W. Workman , Ricky L. 

Garza, Robert , Jr. *McCreadie, Andrew Sullivan , Stephen J. *Chandler, John Q . Kaplan , Barbara H. Pritchett, Christopher C. Van Der Smissen , Craig *Horton , Thomas F. 

) Gassen , Steven R. McElhenny, Patricia J. Tchida, Leonard J., Jr. Cherlet , Patrick Khotimlyanskaya, Vera Putnam, Patricia J. *Villatoro, Debbie M. Hughes, Hugh D. 

Gilmore, Laj uana M. McGuirk, Michael Thomas, Christopher Chiang, Philomena King, John R. *Qazi, Mohammad H. Ware, John W. Johnson , David A. *Interrupted Service 

Gilpin , Robert L., Jr. Meade, Matthew Tou , Jang Christian , Michael Klink, David J. Raia , Rosalind Will , Robert A. King, Terrence P. 

Gomez, Jes us Michael , Marina Turner, Gregory P. Clare, Malcolm A. Kocabas , Ibrahim Robinson , Teel W. Willard, Nancy F. Ledet , Sherry L. If you have any ques-

Gray, Darrell Mitchell , Walter C. Uren, D av id J. Coltes, Glen M. Kozar, Kris S. Roche, David J. *Williams, Helen T. Lee, Hee Soon tions regarding your 

Grimaldo, Juan E. Moen , Carlo Vitello, Connie E. Craig, Thomas M . Kraja-Radcliffe, Glen J. Rodriguez, Zane J. Wolfe, Linda A. Livingston, Billy L. service date, please 

Guerrero, Young Sim Mollon , Harold D. Vixo, Darcy L. Cranstoun, Adrian P. Kulkarni , Pramod H. Roper, William B. Woods, Ella Rose Maher, Frederick W. call Pay roll at (713) 

Guyton , Wi lli am A. Moore, Andrew G . Wheeler, Jonathan Crook, Gordon F. Lamb, Susan Parker Sanderson , Michael Yaratha, Prameela D. Marchant, Nicholas C. 789-9600 to update 

H arris, Marc S. Murphy, Peter D . *Wilson , Paul]. Dachtler, Roger L. Landis, Mark Savoie, Carolyn Yates, Carolyn *Martin, Edwin E. your records. 

Hasette , Micheal Myers , Donna L. Yuan , Chao-Yu Tsai Dawson , Phillip J. Lasher, Thomas F. Savoie, Geraldine Yokell , F. Greg. Milner, John 

Hathorn , Carl M. Nguyen, Anh Nga De Cuir, Chad T. Laxton , Georgia A. Scheer, Jim A. Moffet , Catherine R. 

Hazeldine, Kenneth J. *O 'Callaghan, Terrence 6 Years Diment, Roy Leftik , Ann L. Schembri, George 5 Years Neitz, Tim E. 

Heed, Bruce A. Palumbo, Aline E. *Aiello, Paul C. Ells, Steven L. Leible, Dean M. Schreiner, Cathy Alford, James P. Ng, Patrick Y. 

*H einzler, John R. Pence, Jon L. *Alexander, David C. English, Teresa C. Llewellyn, Richard G. Scott, Daniel J. Bankhead, John A. Nickell , Ronald L. 

H enderson , *Perez, Joe M. Allott , Colin Estes , Charles G. Lloyd, Steven P. Searsy, Lowell D. *Belanger, Harry A. , Jr. Oshel, John J. 
Lopes, A. V. de Almeida 

I 

Christopher *Perez, Narcisco G. Alvarez, Imelda *Fares, Jihad Segesser, John F. *Blesi , Jonathan W. Phillips, Samuel E. 

Hernandez, Geronimo Peterson, Curt D . *Armijo, Connie *Fluin , Colin Lynch. Gordon S. *Shoebridge, Richard B. Booher, Lee C. Porter, Malcolm R. 

Heyes, Derek Phan , Con D. Atkins, Joseph A. Forkes, Judith A. MacDonald , Rory C. Shumard, Tommy D. Bramwells, Stephen M. Pudmaroff, Mike 

Hill , Rebecca A. Prewitt , Philip W. Bachour, Jamil Gibson, Kenneth *MacDonald, Scott R. Shute, Philip A. Briggs, Simon A.C. Rabson , William T. 

Hirsch , Marion T. Rasmussen Martin D. Barlow, George E. , Jr. Guscette, Robin L. Marie, Yousef Slipets, John J. Campbell, David B. Reed, Gary W. 

*Howard , Lawrence *Ray, Joel K . Bastnagel, John L. *Hanson , Charles Martin , Jerry L. Smith, John R. Campbell , Steven B. Roberts , Vicente C. 

Huette, William L. Remmler, Dennis J. Bates, Michael D . Harper, Paul Mead , Jay *Smith, Mark A. Clark, Sonya Y. Scholes, Graeme J . 

Huska, John J. *Reyna, Belen Beasley, Craig J. Harris, Stephen E. Melcher, Steven ]. Snyder, Mark S. Cole, Thomas A. Sebzda, Michael B. 

Jafarzadeh, Hooshiar Riyat , Manjit Becker, Richard T. *Hastings, Patrick T. Meyer, Mark A. Starnes, Alvin R. Corcoran, Alfred F. Shaffer, David B. 

Jeso, Richard M. Roberts, James A. Bennison, Tracy A. Hayne, Lance 0. Millahn, Karl 0 . Steel, Maurice G. Delaunay, Robert E. Shepperd, Samuel A. 

Johnson, James K. Root , William H., III Blanton, Jerry M. Heijne, Jan H endrik Mil ler, Virgil P. Steer, Gary ]. Doherty, Francis D ., III Sheridan, Martha A. 

Johnson, Ji-Lu *Ryan, Pat T. Bamford , Trevor P. Henry, Anne M. Milne, Graham W. Summers, David 0. Downey, John C., Jr. Smith, Arthur E. 

Jones , Gareth Salter, John D. Booth , Pauline *Hocum, Jacqueline S. *Mitchell, Mark S. 
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Hooke, Michael A. 
Moen, G erald A. Swinburne, Peter *Duncan , Graham E. Smith , Major C. , Jr. 

Crawshaw, John M. Kim, KunW. *Samudio, Paul W. Bowersox, Kevin Montgomery, Carolyn W. Szollosy, Attila Joe Eaton , Ardith W. Snyder, Spencer E. 

Creel , Theodore K lutchka, Joan M. Schroeder, Stephen R. Boyd , Michael K . Hucks, Ronnie D. 
Murray, Roger E. Tabone, Edward W. *Fields, Richard T. *Soper, Alan L. 

Crosby, Richard 0. *Leighton, Terry Sherry, Mark D. Bremkamp, Stephen W. Humphreys, Mark A. *Musico, Milagros M. Tapia-Franco, Manuel Franks, Jeffrey L. *Steffen , Todd 

*D'Hondt , Aaron J. Lenz, Eric G. Shores, Terry *Bromley, Jeffrey L. Hussong, Keith S. *Nelson, Harold A . Teske, James E. Fraser, John C. Swalla, Dean 

*Dale, Ernest John *Long, Danny J. Silva, Sigifreclo F. *Budney, Eamonn B. Hutchinson, Michael A . 
O 'Shields, Michael L. Tetmeir, Stephen W. Frazier, Don S. Tahseen, Muhammed 

Davis, Jefferson A . Lowe, Denise M. Sirrieh , Edward H. *Burnham, Timothy *Jackson , William Pankhania , Pragji Thielemann, David C. Gangl , Gregory D . Tay, Kok Chin 
Jeffs , Graeme D . 

I 

Dennison, Michael P. Lui , Alfred Yui S. Smithers , Mark J. Cabler, James P. 9 Parry, David Thompson, Philip Gardner, Dennis Turvey, Ronald G. 

Donohue, Patrick *MacDonald , Gordon Southam, Thomas J . Call , Patrick A. Jimenez, Jesus M . 
I 

Pearson , Dean L. Thormer, Willie Mae Garrett , George L., Jr. *Urlaub, Randall C. 

Doss, Robert D . Maher, John P. Stebbins, Danny L. Callela, Dana E. Johns, Paul W. P hillips, Peter W . Tien, Dan Dieu Gilbert , Mark C. Vascik, Paul B. 

*Durnall , Phillip Malik, Syahrial *Steven, Brian Carter, Erma! Johnson , Jeff Phillips, Robert E. Toles, Charles M ., Jr. Grant , Michael Vinson , Pamela D . 

Evans, Shanti P. Manganello, Robert D. Stinson, Shirley J. Carter, Robert W . Johnston , Linda L. *Pinks, Michael Tolk-Beize, Nella Hami ll , William J. Watters , Darka L. 

Fenech , Sunny Mangum, Maynard , III Stromberg, Darrell W. *Castillo. Guadalupe Johnston, Richard C. Poirier, Myrna Topham, Craig M. Hoo, Teck Choon Woodruff, Randal K . 

Garate, Daneille A . *Martin , Daniel Su , Gena H . Cejka, Darrell G . Joseph , Savannah Powell , Edward A. Vander Ploeg, Lynn E. Hootman, Bruce W. Workman , Ricky L. 

Garza, Robert , Jr. *McCreadie, Andrew Sullivan , Stephen J. *Chandler, John Q . Kaplan , Barbara H. Pritchett, Christopher C. Van Der Smissen , Craig *Horton , Thomas F. 

) Gassen , Steven R. McElhenny, Patricia J. Tchida, Leonard J., Jr. Cherlet , Patrick Khotimlyanskaya, Vera Putnam, Patricia J. *Villatoro, Debbie M. Hughes, Hugh D. 

Gilmore, Laj uana M. McGuirk, Michael Thomas, Christopher Chiang, Philomena King, John R. *Qazi, Mohammad H. Ware, John W. Johnson , David A. *Interrupted Service 

Gilpin , Robert L., Jr. Meade, Matthew Tou , Jang Christian , Michael Klink, David J. Raia , Rosalind Will , Robert A. King, Terrence P. 

Gomez, Jes us Michael , Marina Turner, Gregory P. Clare, Malcolm A. Kocabas , Ibrahim Robinson , Teel W. Willard, Nancy F. Ledet , Sherry L. If you have any ques-

Gray, Darrell Mitchell , Walter C. Uren, D av id J. Coltes, Glen M. Kozar, Kris S. Roche, David J. *Williams, Helen T. Lee, Hee Soon tions regarding your 

Grimaldo, Juan E. Moen , Carlo Vitello, Connie E. Craig, Thomas M . Kraja-Radcliffe, Glen J. Rodriguez, Zane J. Wolfe, Linda A. Livingston, Billy L. service date, please 

Guerrero, Young Sim Mollon , Harold D. Vixo, Darcy L. Cranstoun, Adrian P. Kulkarni , Pramod H. Roper, William B. Woods, Ella Rose Maher, Frederick W. call Pay roll at (713) 

Guyton , Wi lli am A. Moore, Andrew G . Wheeler, Jonathan Crook, Gordon F. Lamb, Susan Parker Sanderson , Michael Yaratha, Prameela D. Marchant, Nicholas C. 789-9600 to update 

H arris, Marc S. Murphy, Peter D . *Wilson , Paul]. Dachtler, Roger L. Landis, Mark Savoie, Carolyn Yates, Carolyn *Martin, Edwin E. your records. 

Hasette , Micheal Myers , Donna L. Yuan , Chao-Yu Tsai Dawson , Phillip J. Lasher, Thomas F. Savoie, Geraldine Yokell , F. Greg. Milner, John 

Hathorn , Carl M. Nguyen, Anh Nga De Cuir, Chad T. Laxton , Georgia A. Scheer, Jim A. Moffet , Catherine R. 

Hazeldine, Kenneth J. *O 'Callaghan, Terrence 6 Years Diment, Roy Leftik , Ann L. Schembri, George 5 Years Neitz, Tim E. 

Heed, Bruce A. Palumbo, Aline E. *Aiello, Paul C. Ells, Steven L. Leible, Dean M. Schreiner, Cathy Alford, James P. Ng, Patrick Y. 

*H einzler, John R. Pence, Jon L. *Alexander, David C. English, Teresa C. Llewellyn, Richard G. Scott, Daniel J. Bankhead, John A. Nickell , Ronald L. 

H enderson , *Perez, Joe M. Allott , Colin Estes , Charles G. Lloyd, Steven P. Searsy, Lowell D. *Belanger, Harry A. , Jr. Oshel, John J. 
Lopes, A. V. de Almeida 

I 

Christopher *Perez, Narcisco G. Alvarez, Imelda *Fares, Jihad Segesser, John F. *Blesi , Jonathan W. Phillips, Samuel E. 

Hernandez, Geronimo Peterson, Curt D . *Armijo, Connie *Fluin , Colin Lynch. Gordon S. *Shoebridge, Richard B. Booher, Lee C. Porter, Malcolm R. 

Heyes, Derek Phan , Con D. Atkins, Joseph A. Forkes, Judith A. MacDonald , Rory C. Shumard, Tommy D. Bramwells, Stephen M. Pudmaroff, Mike 

Hill , Rebecca A. Prewitt , Philip W. Bachour, Jamil Gibson, Kenneth *MacDonald, Scott R. Shute, Philip A. Briggs, Simon A.C. Rabson , William T. 

Hirsch , Marion T. Rasmussen Martin D. Barlow, George E. , Jr. Guscette, Robin L. Marie, Yousef Slipets, John J. Campbell, David B. Reed, Gary W. 

*Howard , Lawrence *Ray, Joel K . Bastnagel, John L. *Hanson , Charles Martin , Jerry L. Smith, John R. Campbell , Steven B. Roberts , Vicente C. 
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