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C O N T E ;\; T S 

9 Western Geophysical's Party 750 
commenced operations on the eastern 
seaboard of the United States in early 
1986. Working patiently through 
both rural and urban areas, this crew, 
along with Crew 717, is finding 
promising oil potential on our own 
home turf. 

13 Today's economic environment places 
an emphasis on increased productivity 
and superior data quality in seismic 
research and development . Strategies 
such as presurvey plann ing, parame
ter selection, and on-site acquisition 
meet these dua l goals. 

16 Over the past several years, Dip 

Moveo ut, or OMO , has become an 
important processing tool in great 
demand in the geophysical industry. 
OMO can improve migrated data and 
contribute to our knowledge of sub
surface velocity by removing the 
ambiguities of dip and survey geom
etry. Western 's method of applying 
OMO is unique in that it can hand le 
all dips simultaneously without prior 
knowledge of their existence. 
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From the editor: 
Th is is the first issue of the newly 
des igned PROFILE! 

Partly in response to the readership 
survey we conducted, some sections have 
been reformatted . Also, for the first time, 
we are including news from sister compa
nies in the Litton Resources Group, and 
encourage readers in those companies to 

contri bute ideas and stor ies to PROFILE. 
I hope you enjoy the new design and 

welcome your comments. 

Front Cover: Beginning work before sun
rise, Party 717 crew members lay out the 
first line of the day. 



PRESIDENT'S PAGE 

We would like to review the tax reform bill and its effect on us as individuals. 

Since the count ry is saddled with a runawa y deficit, there is an eleme nt of 

doubt that any of us will ever pay taxes at the much heralded 15% and / or 28% 

tax rate. By the time the "bridge" year of 1987 is over, the doubters contend that Con
gress will already have proceeded to jack up these rates . Adm ittedly, the format of the 

reform bill has left the taxpayer set up neatly-the structure is in place for Congress to 
fool around with thes e rates. It is hard not to be cynical about this situation when one 

remembers that our one-time Houston sales tax of l % has now ballooned by subt le esca
lation to6.125 %. 

Apart from the individual's annual income tax, the reform bill will also have a 

heavy impact on our benef its package. Since 1980 we have had a plethora of reforms 
thrown at th e benefits area - DEFRA, TEFRA, ERISA, COBRA, etc . The tax reform 

bill is the latest and most sweeping attack on these benefits, particularly regarding our 

Profit Sharing Plan (PSP). Right now we cannot advise you intelligently as to the varied 
and total impact. However, it is certain that we will be forced to face new limitations 

on our contribution scheme , that our system of vest ing will change , that the effect 

of forfeitures will be substantially reduced , and that ( unl ess the distribution is imm edi

ately rolled over into an IRA) there will be a severe penalty for early retirement in the 

form of an excise tax. In addition, the tax reform destroys the viability of our thr ift plan 

because funds invested there cou nt against your PSP limitation on defined contr ibuti on. 

Why is all this so upsetting? Well, when Roosevelt introduc ed Social Security in 
about 1940 , Americans were led to believe that this source would provide sufficient 

retirement funds to take care of us in our "Go lden Years'.' Fortunately, many businesses 
were skeptical of this dream and elected to supp lement Social Security with additional 

retirement benefits - for example, Western's PSP came into being in 1951. Along 

about 1970 the actuaria l studies began to foresee the day when less money would be 

coming in to Social Securit y than was being paid out. At this point virtually all busi 

nesses instituted some form of retirement benefit to supplement Social Security-and 

our government was smart enough in those days to allow most of these plans to be 
financed with pre-tax dollars. Now, because Congress and the Administration refuse to 

curb their insatiable spending habits , the country wallows in a huge deficit and the law

makers are stretching in all directions for more funds so that the tax reform bill will 
have "zero impact " on tax receipts. 

The provisions of the tax reform bill in itself are onerous enough but the more 

basic problem is that the constant and relentless tinkering by Congress with benefit plans 
in general has severely complicated matters for all individuals who are attempting to 

plan for their future. Prior to this latest tax reform bill, the Company managed to keep 

our benefit program virtually intact through the post -1980 alphabet of benefit reform s. 
We are hopeful that, after final analysis, we can find ways and means to keep from totally 
disrupting our benef its package. 

Neal P Cramer 
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Litton Resources Group attends SEG convention in Houston. 
The 56th Society of Exploration Geo
physicists Annual International Meet ing 
lit up Hou ston 's Astrohall complex 

November 2-6 and drew over 8,700 
delegates. 

The Litton Resou rces Gr oup made a 
st rong showing with a 30' x 80' exh ibi
tion area hous ing displays of technolog i

cal advances from Western Geophys ical. 
Litton Resources Systems, Aero Service, 
and Downh ole Seismic Service. 

The SEG technical progra m re
flected ·'the expansio n of SEG activities 
into field development and exploitation," 
explained Western Vice President Ken 
Larner, who served as the chairma n of the 
Technical Program Committee. Oth er 
Western personnel participating in the 
technical program included Western 
Research geophysicists Walt Lynn and 
Bill Dragoset who chaired tech nical ses
sions . Bill also organized and moderated 
part of the workshop on Development 

Geophysics. Damir Skerl, senior vice 
president and managing directo r of West-
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ern Research, was an invited participant 

in the Symposium on Techn ology Trans 
fer and Marc DeBuyl, man ager of data
base integration , was an invited panelist 
in the workshop on Development 
Geophysics. 

Weste rn personnel auth ored or co
authored seven presentations on a wide 

range of technical topics, including: 

■ Seismic Lithological Modeling of 

amplitude-versus-offset data 

■ Prestack migration using the linearly 

transformed wave 

■ Ana lysis of a channe ljan complex in 

the San Joaq11in basin, California, with 

th e aid of an interacti ve workstation 
and lithological modeling 

■ Techniques applied to obtain very high

resolution 3-D seismic imaging at an 

Athabasca Tar Sands Thermal Plot 

■ The relation between the VSP-CDP 
transformation and VSP migration 

■ Thin-bed delineation from offset VSPs: 

a case history 

■ Reservoir description f rom seismic lith 

ological parameter estima tion 

Weste rn also showed a sizeable 
number of spec data posters, including 
new lines from San Joaquin , South Texas 
Wilcox , Chuckchi Sea, the Texas transi
tion zone, and the Denver Basin. Accord· 

ing to Spec Data Sales Manager Jim 
Denniston , a poster of strong interest to 

clients was one showing reflect ions pro
cessed underneath a salt intru sion in 
deep-water offshore Louisiana. 

Litton Resour ces Systems featu red 
their comp lete line of seism ic explo ration 
equipment , including cables, connectors. 
geophones, hydrophon es, high-a nd low
pressure airgu ns, a new line of fiber· 
optics cables, and a special 3-0 gimbaJ 

geophone. 
Also displayed was the LRS-l 300 , 

a down hole tool for borehole seismic 
surveys that was designed by Litton 
Resou rces Group member Core Research 
in California, under the direction of West
ern Research in Hou ston . Th e LRS-1300 

is smaller and has a higher resonant fre
quency and clamping force-to-weight 
ratio than most commercially available 
tools. It is the only tool containing three
compon ent geophones that are gimba l
mounted so that it can be used in up to 
60° deviated holes. Th e LRS-1300 is also 
the only downhol e tool that can meet 
high-temperature requirements of very 
deep holes - 400°F (204°C) and above. 

Durin g the convention, LRS treated 
clients to a field tri p co Alvin where they 

saw the LRS manufacturing facility and 
viewed a prototype of the new LRS-321, 
a 60,000 -pound vibrato r with a tierod 

type construct ion. 
Aero Service was also featu red at the 

1986 SEG, with Mana ger of Geophysical 
Marketing Dick Lambert presenting sev-
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eral posters on Aero's broad range of 
capabilities. These included MACRO
METER ® survey ing services. airborne 
geophysics, navigation processing, marine 
gravity/ magnetics, and approaches to 
geophysical data interpretation. 

An interpretation of a salt dome in 
the Gulf of Mexico attracted much atten · 

tion in the Aero Service booth. The data 
were a new interpretation using aero
magnetics to aid in defining and delineat · 
ing salt structu res in the deep-water Gulf 
of Mexico. "This particular example was 
from the Gulf of Mexico," explained Geo
physical Marketing Manager Charles 
Curtis, "but the technique could also be 
applied to other salt provinces in the 
world:' Aeromag netics could help to infill 
and extend other techniques such as seis
mics and gravity / magnetics, Curtis said. 

Copies of brochures and technical 

papers presented at the 1986 SEG are 

available by contacting the Marketing 

Services Department ot (713) 789-9600. 

MACROME1'ER is a registered trademark of 
Aer o Service Division , Western Geopbysica/ 
Company of America . 

Western crew commended 
for fire-fighting effort. 
In a letter to the editor, which appeared 
in the August 21 issue of the Jackson 
Hole (Wyoming) Guide, several locals 

praised Western Geophys ical Crew 727 
for their successful fire-fighting efforts 
recently. 

The letter provided details of how 
Crew 727. shut down by high winds. 
spotted smoke in the Bayley Lake area 

south of Hoback Jun ct ion. Told that fire 
fighters could not arrive for at least 40 
minutes due to other fires in the area, 
crew members proceeded to the scene-0nd 
helped other volunteers contain the fire 

until Forest Service "fire jumpers" could 
arrive. They also made certain no one was 
left in danger. 

The volunteer effort was rewarded 
with a dinner held for the crew at 
Nature's Kitchen in Hoback Junction. 
Sponsored by a group of area merchants , 
the dinner was open to the public as well. 

"We are gratefu l and we want to say 
that." said Joe Rizzi, owner of the 
restaurant. 

Western initiates mini
digital center. 
In order to bring better service to our 
clients on a local level, Western Geo
physical 's Bakersfield Digital Center 
(BDC) opened its doors for business in 
June, 1985. 

The major difference between this 
process ing center and others operated by 
Western lies in the mode of operation. By 

working in a remote capacity, Western is 
able to bring strong day-to-day processing 
interaction with clients based in Bakers· 
field, without the considerable invest· 
ment in overhead that accompan ies a 
stand-alone digital center. 

Digital tape reels are mounted in the 

host center (Denver Digital Cente r for 
Bakersfield) and data are processed on the 
mainframe computer there. Output data 
are then transmitted via two 14.4 K baud 
dedicated data links to Bakersfield, whe re 
they are stored on disk until an analyst 
wishes to see a printout or a Versatec 
plot. Th e key here is that all set-up of the 
processing flow, display. and quality con
trol of the data are done on site in Bakers · 
field. This allows for the same type of 
analyst -interpreter interaction enjoyed at 
our larger digital centers, with a relatively 
small investm ent in equipment and 
support. 

The speed of the data link allows 
realistic tum-around time for all but the 
largest of data volumes, and has proven 

more than adequate for the primarily land 
processing applications in Bakersfield. 

To help get the BOC off the ground 

last year, analysts Bill Root, Marc Sel
over, and Chris Ruff were transferred 
from Denver and have done an exemplary 
job in bringing things up to speed. Since 
opening, additions to the staff include 
Craig Lehman and Gilein Steensma, 
whose processing talents have been 
greatly appreciated. Doug Carey is pro· 
cessing supervisor and keeps the cente r 
operating smoothly. 

The quality of service to our clients , 
along with the added benefit of extend ing 
our many resources to the local explora· 
tion level, make the Bakersfield Digital 
Center and possibly others like it in the 
future yet another method by which 
Western may add to the explora tion com
munity as a whole. - Denby Auble 

New EXPERT WELL 
PERFORMANCE Series. 
Well Test Expert™ 

].S. Nolen & Associates has released the 
first of a new series of EXPE RT WELL 
PERFORMANCE SYSTEMS (EWPS) 
programs designed to perform a variety of 
petroleum engineering functions accur

ately and efficiently. The programs are 
compatible with IBM PC and MicroVAX 
computers. 

The first EWPS program, already in 
use at several client offices, is WELL 
TEST EXPERT for the interpr~tation of 
pressure-transient tests. Petroleum engi· 
neers report that the new software allows 
them to produce conclusive test reports 
from data entry to finished analysis in 
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minutes compared to several hours 
required for analysis by hand or with com· 
petitive software. 

The WELL TEST EXPERT soft· 
ware is being used for analysis of both 
single-rate and multi-rate tests conducted 
throughout the exploration, develop· 
ment, and production phases. Typical 
examples include drillstem, production, 
and injectivity tests. 

J .S. olen is currently offering a 
free 30-day trial to allow engineers to use 
WELL TEST EXPERT software in their 
own office. Call Randal McCorvey at 
(713) 578-3210 for the free trial. 

The second program in the EWPS 
series scheduled for release in 1987 is 
NODAL EXPERTn. 1 for nodal analy-
sis of integrated production and inject ion 

systems. ·The EWPS series solves the 
common dilemma of choosing between 
technical soph isticat ion and user friendl i· 
ness when selecting a software product," 

says Dr. Jim Erdle, EWPS Project 
Manager. 

The mentt-driven WELL TEST 
EXPERT software guides the user 
through the steps of well tesL anal;•sis 
to provide a complete set of plots and 
tabulated data needed to assemble a 
conclusive lest report. 
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Core Laboratories opens new corporate headquarters in 
Dallas, Texas. 
Core Laboratories has opened a new cor· 
porate headquarters on the southeast cor· 
ner of Rochelle Boulevard and John W. 
Carpenter Freeway in Las Colinas, a busi
ness and residential community develop
ment outside of Dallas. 

The 217,500 square-foot complex, 
located on a hilltop site. was completed 
this summer. Three separate, tiered build· 
ings are connected by two atrium corri· 
dors created by barrel-vault glass 
enclosures. 

Core Lab consolidated operations 
from eight locations and the main office 

at 750 l Stemmons Freeway in Dallas to 
the new headquarters. Corporate and 

administrative services, finance and 
accounting. engineering and consulting, 
international administration, core analy
sis development, techn ical data process· 
ing, marketing. advertising. and legal 
operations relocated to Las Colinas, with 
an employee force of 400. Approximately 
98.000 square feet of laboratory space 
serve research and development, special 
core analysis, reservo ir fluid ana lysis, and 
geological sciences. The site also includes 
an employee dining area, library, and sev· 
era l conference/train ing areas. The 
manufacturing / materials warehouse 
operation remains on Regal Row in 
Dallas. 

Core Laboratories 'new corporate headquarters is located in Las Colinas, outside 
of Dallas. 

WELL TEST EXPERT and NODAL EXPERT 
are trademarks of J.S. Nolen & Associates, foe. 

AilFi1.i 
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New 3-D borehole phone maintains orthogonality with tilt; 
withstands 500°F. 
Lit ton Resou rces Systems has announced 

a major development in three

dimensional borehole sensing : a 3-D 

gimba l-mounted velocity sensor that 

maintains mutual orthogonality of the 

internal sensors over a wide range of tilt 

angles (parent pending). 

All borehole phones can be broadly 

classified as either a fixed mount or 

gimbal -mounted. with fixed-mount 

phones being less expensive but with the 

operating t ilt angles limited to those of 

the internal geophone elements. Since 

low-frequency geophones have very lim

ited tilt angles of operation and boreholes 

are sometimes tilted at angles which are 

nearly hor izontal, gimbal mountings were 

introduced to extend the tilt operating 

range. 

Traditional indiv idual gimbal 
mountings kept the vertical phones verti

cal and the horizontal phones horizontal 

over the rated angles of operation, but 

the two horizontal phones couldn 't 

rema in at a 90° (o rthogonal ) or ientation 
when the housing was tilted. Since 

gimbaling an entire cage ( to maintain 

orthogonality) resu lted in unacceptable 

tool diameters. custome rs were forced to 

choose between very limited angles of 

operation or having non-defined horizon

tal data. 

At a custom er 's request, the Land 

Cable Engineering department undertook 

the development of a truly versatile 3-D 

sensor that would ope rate at high tem 

peratures and guarantee mutual orthog 

onaJity up to a minimum of 60° tilt in a 

package not larger than 2¾ inches in 

diameter. The team went through several 

preliminary models before the intuitive 

breakthrough that resulted in the new 

LRS-1025. The results are impressive. 

Built around the rugged LRS- 10111 fT, 

the LRS-1025 will operate at 500°F 

(260°C) continu ous . It is only 2¾ inch es 

in diameter. the three sensors maintain 
tri-axial orthogonal ity when tilted, and 

the gimba l mechanism allows operatio n 

over a full 60° plus phone tilt ( which in a 

LO-Hz phone is roughly 70 -75° total tilt). 

In practice, the LRS- 1025 is 

designed to go into an outer pressure 
housing such as the wall clamp ing LRS-

1300 Downhole Receiver Tool, which 

will operate in ambient conditions as high 

as 20,000 psi and 400°F (204°C) and 

can clamp to the walls in boreholes from 

five to 20 inches in diameter. For less 

severe pressure requi rements, or where 

wall clamping and an electronic interface 

are not necessary, a smal l housing can be 

customized that will fit smaller boreholes. 
For pricing and delivery information or 

complete technical specif ications on th is 

or any othe r LRS product. contact the 

LRS Marketing departmen t at ( 713 ) 

331-64 51. 

LRS-1025 Gimbal phone offers new 
versatility in 3-D sensing. 

Ui.i 

J.S. Nolen receives 
advertising award. 
J.S. Nolen & Associates, Inc. has won the 

Readership Award presented by Petro

leum Engineeri ng In ternationa l magazine 

for its advertisement promoting the new 

WELL TEST EXPERT software. 
The award is based on a survey con

ducted by the magazine to select the top 

ads recalled by its subscribers after read

ing the July, 1986 issue. The ad featured 

a sequence of interoffice memos to show 

how WELL TEST EXPERT is helping 

petroleum engineers evaluate tests con 

ducted on oil wells and thus avoid prema 

ture shut- in of valuable resources. 

The ad was produced by Pramod 

Ku lkarni, technical writer, and Michael 

Jun gnickel. graphic designer. of the Mar

keting Services department of the Licton 

Resources Group on the basis of the mar

keting strategy conceived by Jim Erdle . 
EXPERT WELL PERFORMA CE 

SYSTEMS ( EWPS ) project mana ger, 

Randal McCorvey. mark eting represen

tative, and Charles R. Mauldin, market 

ing cons ultant. 

:O-h11tti11~ In 
l IICCOIIOIII il' 

l'rodm:t ion:' 
I ,IJ 

:I\ "'di I 
\\II I 11 ,11 \1 '11~1 - '""'" " ,. ,. 
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Former Aero Service aircraft is maintained and restored for 
World War veterans. 
Western's Safety Supervisor Butch Allen 

and Audio/Visual Director Will Kacy are 
two leisure-time antique aircraft junki es. 
A recent Saturday outing to an air show 
outside of Houston revealed more to 
them than gracef ul maneuvers and vin

tage pageantry. 
Texas Raiders, a World War U era B

L 7 Flying Fortress, was one aircraft fea

tured in the air show. Prior to being 
acqu ired by the Gulf Coast Wing of the 
Confederate Air Force, based near Hous 

ton, the plane was owned and operated by 
Aero Service, Western's sister company. 

The plane, a model B-l 7G, was 
manufactured in August, L 944 by the 
Douglas Corp. under license by the 
Boeing Company. It was used by the Navy 

as a lookout for Japanese kamikaze planes 
and as an air-sea rescue craf t. 

On November 6, 1957, the Fortress 
was acqui red by Aero Service, then based 

in Philadelphia, Pennsylvania. Gun tur· 
rets, bomb bay, and other fittings were 
removed and Aero equipped it with a 
cargo door, floor, and camera installa· 
tions. In L 958, the 8 -17 was used to test 
an Airborne Profile Recorder for photo
grammetric applications in California. In 
1959, it was used over parts of the east· 
ern U.S. to test various camera installa · 
tions. The plane eventually saw duty in 
Alaska , South America , the North Sea, 
and the Middle East. Aero Service 
donated the plane to the Confederate Air 
Force in 1967 . 

The Confederate Air Force, a non· 
profit group that preserves historic com · 
bat aircraft, restored the Fortress and now 

takes it to various air shows throughout 
the country where it is fondly remem· 
bered by those who flew it and similar air
craft in wartime. 

Texas Raiden, a World War II B-17 Flying Fortress, rests on a taxiway at th e Reading 

Municipal Airport. Formerly owned by Aero Service, the plan e now travels the country 

appearing in various air shows. (Photo courtesy of th e Reading Eagle Co.) 
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Litton employees encouraged 
to use hotline numbers. 
Employees who observe conduct or prac· 

tices which they believe to be contrary to 
the Litton Standards of Conduct or other 
written policies of the compa ny should 
report such conduct to company officials. 
This may be accomplished by several 
means: 

1. Reporting such conduct to your super
visor or personnel representative. 

2. Meeting with company officers under 
the "open door " policy. The vice pres i· 

dent of your department or the president 
of your compa ny or division of the Litton 
Resources Group will be available to meet 
with you by prior appointment. The com· 
pany telephone operator will connect you 
with the proper person to arrange an 

appointment. 

3. Reporting such conduct on the com 
pany hotline. The hotline will be staffed 

during normal working hours and 
employees are encouraged to leave their 
name and telephone number. However, if 
you wish to remain anonymous, your call 
will be accepted. The hotline number for 
each division is: 

Western Geophysica/(713) 781-0441 

Litton Resources Systems (713) 

585 -2304 

Aero Service (713) 784-9713 

Core Laboratories (214) 570-5077 or 

(800) 248 -26 7 3 

Core Research (800 ) 248-267 3 

Data Com (800) 248-267 3 

j.S. Nolen /7 13) 781-0441 

Reports of perceived failure to com
ply with Litton Standard s of Conduct or 
other written policies will be investigated 

based upon the information provided in 
meetings or calls,. 
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Core Research develops 
system to aid increased 
oil recovery. 
On average, only about one-third of the 
oil in a field is recoverable with tradi
tional production methods. Now, using a 
new computer technology, a Core Lab 
technic ian can monitor the measureme nt 
of reservoir fluid properties to provide 
accurate data for the assessment of petro · 
leum reserves and help formulate strate 
gies for extract ing up to 30 percent more 
of the oil in place. 

Using this new Phase Behavior 

Measurement System, developed by Core 
Research, petroleum engineers can pre
cisely simulate reservoir conditions in the 
laboratory and automate the measure
ment process. The technology simulates 
high pressures and temperatures encoun 

tered in the reservoir to measure "bu bble 
point," the pressure at which gas begins 
co separate from oil, driving oil from the 
formation into the produc ing well. Meas
urements from the company's new sys
tem can then be used by reservoir 
engineers co optimize oil and gas 
production. 

These advanced compute r tech 
niques also yield higher quality data 
with a faster curn-a~ound time to facili
tate energy production planning and 
lower client costs. 

Hoch succeeds O'Green 
as Litton chief executive 
officer. 
Litton Chai rman Fred W. O'Green has 
turned over his ch ief executive officer 
responsibilities to Litton President Orion 
L. Hoch. O'Green continues as Board 
chai rman, and Hoch, in addition to 

becoming chief executive officer, contin 
ues as president and a member of the 
board. 

"Orie has shared in the chief execu 
tive functions with me and has demon 
strated the leadership necessary for the 
long-term development of the company," 
0-Green said. 

Hoch has been president, chief oper
at ing officer and a director of Litton since 
June 1982, renewing an earlier Litton 
association from 1957 to 1974. 

Hoch began his Litton career at the 
company's Electron Devices division in 
San Carlos, California, advancing 

through enginee ring and product line 
management positions to division presi
dent. From 1968 to 1970, he was vice 
president of Litton's Components group 
of divisions. 

In 1970 Hoch was elected a Litton 
corpo rate vice president responsible 
for investor and public affairs. He was 

elected a senior vice president in 1971 
and assumed the addit iona l responsibility 
for the company's industrial and labor 
relations functions. In 1973 he was 
appointed deputy head of Litton 's Busi
ness Systems and Equipment group. 

Hoch was graduated from Carnegie 
Mellon University in 1952 with a B.S. 
degree in physics. He earned an M .S. 
degree in physics from the University of 
California at Los Angeles in 1954 and a 
Ph.D in electrical engineering from Stan
ford University in 1957. 

Orion L. Hoch 

Litton Employees Federal 
Credit Union offers 
affordable financing. 
At LEFCU, members can now finance 
any new vehicle (except motorcycles) for 
no money down and the lowest payment 
available with terms up to 60 months. 
LEFCU also offers a lease with an option 
to buy. for even lower monthly payments. 

With "special" dealer financing, the 

purchaser has a very restricted choice of 
makes and models and usually is limited 
to cars on the lot. The dealer requires a 
down-payment, often 25%, and generally 
has a 30-month payment schedule. 

LEFCU also offers loan protection. 
Members can finance low-cost credit life 

or credit disabi lity insurance with an 
LEFCU car loan. This loan protection 
will pay off the car loan if a member dies 
or becomes disabled. 

LEFCU's extended warranty, mechan
ical breakdown insurance, can also be 
financed with the LEFCU loan. Mechan 
ical breakdown insurance coverage 

includes repairs on the engine , transmis 
sion, drive axle, electrical system, brakes . 
steering, air conditioning, and even cov
ers towing. 
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WESTERN EXPLORES THE EAST COAST 

It is well known that there is oil 

potential In China, off the coast 

of Africa, and In Alaska. But 

subsurface possibllltles also 

exist a little closer to home-on 

the eastern seaboard of the 

United States. 

by Chuck Toles 

Butch Allen, Photographer 

nearly 1986, Western Geophysical's explo
ration entered a new stage of detailed local 
structure surveying. Party 750 began the 

year with a sout heastern Mississippi specula 
tive program around Waynesboro, Missis
sippi under the leadership of Party Manager 
Phil Shute. The crew continued vibroseis 
work in southern Mississippi until April, 
when they moved to Saylorsville, Kentucky 
for a short client prospect before traveling 
to ~uther Glen, Virginia to begin a new 
prospect in ear ly May. 

un g 



At this tim e, Party Manager Chuck 

Toles joined Crew 750, whi le Ph il Shute 

shifted to the Houston Processing depart

ment . Since May, Party 750 has enjoyed 

many good months work ing the rolling 

hills of Virgi nia and the coastal areas of 

Maryland surrounding the Chesapeake 

Bay and Potomac River. 

Despite difficult field parameters , 

and the downward spiral of the oil indus 

try, Party 750 has maintained high 

monthly production quotas. Party 7 50 

prides itself in producing a quality seis-

Surveyors work carefully on a busy 
highway near La Platte, Maryland. 

10 

mic product in a safe, efficient manner. 

The crew has enjoyed the benefits of 

many safety dinners over the past six 

years it has been in operat ion , which is a 

cred it to all crew members , since the 

majo rity of work performed has been in 

high traffic volume areas. 

It is obviously a new experience for 

people living on the east coast. Th is is a 

wide, regional project that extends from 

Georgia to Massachusetts , exa minin g a 

sporadic basin that appear_s to be in this 

area. Unlike many surveys , the opera-

Laying out line on a highway in 
Morganza, Maryland for Party 7 50 is a 
jug truck driver (left) and juggies 
(background). 

Aiah\1 

tional areas being covered are often 

heavily congested. Party 750 is navigat

ing through rura l farmlands as well as 

highways . T hese factors were taken into 

cons iderat ion in designin g the survey 

netwo rk. 

Crew member s includ e Observer 

Ruben Garza and Junior Observer Rob 

Woodbury, who ma intain strict quality 

standards . Cable truck drivers Bill 

Wheeler and Jon Helton continue to do 

an outstanding job troubleshooting and 

swinging groups . J uggies John Beal, Earl 

A juggie meets state safety requirements, 
an example of Westerns effort to operate 
in and around traffic without delay 
or danger. 



Interactive programs 
are used to model the 
prospect for selection 
of acquisition parame
ters and to design the 
energy source arrays. 

12 
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STRATEGIES 
IMPROVE 
SEISMIC 
EFFICIENCY 
Technical developments1 presurvey 
planning enhance productivity and 
data quality 

by Dr. Mark llouston 

S 
eismic research and development 

over the last decade have resulted 

in improved data quality, impor· 

tant in the exploration of frontier 

regions and evaluating subtle traps in 

mature basins. Today's economic environ· 

ment places the emphasis on both 

increased productivity and superior data 

qual ity. 

There are strategies in presurvey 

planning, parameter selection and onsite 

acquisition to meet the dua l goals of qual· 
ity and efficiency. 

Survey design The evaluation of avail· 

able data, in view of exploration objec· 

tives , is the first step in the design of a 

survey. Such data are used to optimize 

acquisition and processing parameters. In 

some cases existing data , with special 

reprocessing, may meet survey objectives 
without the cost of mobi lizing and oper· 

ating a field crew. 

For regional surveys in frontier 

areas, it is advisable to review existing 

remote-sensing and potential-field data 

before laying out a detailed seismic 

survey program . 

Software packages are readily avail· 

able that allow the geophysicist to model 

geologic features and select optimum 

common data point (CDP ) field coverage 

by manipulating source and receiver 

geometry on a graphics screen . 

Other interactive programs facilitate 

the selection of the seismic source and 

source-array configurations. Energy 

sources such as airguns and waterguns 

are available for marine environments 

ranging from shallow waters to the open 

sea. Each of these sources can be tuned 

to specific operating conditions so as co 

provide superior data quality and cost 

efficiency. 
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In 3-D swa th coverage 

being ttndertak en by this 

vessel, real-time digital 

telemetry and rapid 

cycling mak e the 

DIGISEIS System 
particularly efficient. 

Syn chro nized multiple 

line acquisition using 

two seismic vessels 

result s in a mu/tifold 

increase in the 

produ ctivity for 3-D 

seismic surveys. 

A high-resolution section 

produced from the 480-

channel KILOSEIS 

System shows strati

graphic detail th(lt cannot 

be obtained f rom con

ventionally acquired and 

processed data. 

ililfiLi 

Based on simulati on result s, and in 

the light of past experience and opera

tional considera tions suc h as seasonal 
weather condit ions and regulatory 

constra ints, the geophysicist can select a 

cost-effect ive acqu isit ion scheme for a 

given prospect. 

Multiple recording Several innovative 

configurations are curr ently available to 

achieve a multifold increase in the pro

duct ivity of mar ine seismic crews. For 

examp le, multi ple st reame rs and/o r 

multiple sources can be used on the seis

mic vessel, o r two vessels may be used 

simu ltaneously for mu ltiple-line acquisi

tion or for shooting beneat h obstruc tions 

( undershooting). Recording multiple 

lines in a single pass increases acqu isition 

productivity and decreases costs since the 

reduced onsite survey time shortens the 

overa ll development cycle. 
In two-vessel opera tions, one vessel 

may be dedicated to shooting and the 

other to recording or the vessels may 

alternate shots. Synchronous operation of 

the two vessels is achieved via radio 

telemetry. 

Ana log streame rs wit h 24 to 96 

chan nels were the standa rd tools for 
marin e seism ic surveys throu gh the '60s 

and '70s. Digital screamers, which con

vert analog signa ls into digital data in the 

cable , are now available to record seismic 

data with greater sampling in time and 

space. Recording 240, 480, or more inde
pendent channels at one milli-second 

samp ling rate is not uncommon. 

Digi tal streamers provide enhanced 

spatia l samp ling to achieve improved 

subsurface imaging , and unlike analog 

cables, can add ress several problems 

simultaneously in a single pass of the 

vessel. Structural and stratig raphic fea

tur es of targets at various depths can be 



enhanced individually by applying array

forming and beam-steering techniques to 
the digital data. 

Onslte preprocessing The increase in 
the number of recorded channe ls signifi

cantly increases the processing burden. 
Some new field systems, however, offer 
several alternatives to reduce the down
stream data handling costs while retain
ing processing flexibility. 

Some types of equipment, such as 
the LRS-l6A KILOSEIS® Marine Digital 
Telemetry System from Litton Resources 
Systems, allow reduction of the large 
number of individual traces into a smaller 
number of traces by array forming and 
beam steering in real time aboard the 

vessel. Array forming sums weighted 
samples from adjacent traces; beam steer
ing sums weighted samples corrected for 
offset and velocity from adjacent traces. 
After preprocessing, the data are recorded 
in an industry -standard trace-sequential 
format. Such capabil ities can signifi
cantly redu ce the subsequent process-
ing costs and turn-around time. 

Due to the increased volume of data 
acquired aboard modern seismic vessels, 
real-time quality control (QC) systems are 
vital for assuring both quality and effi
ciency. Advanced seismic recording sys
tems monitor their own hea lth and 
display a number of QC parameters asso
ciated with the streamer , source and 
receiver positioning, energy-sourc e per
formance , and data recordjng functions. 

Current state-of-the-art positioni ng 

systems often use multipl e sensors and 
continuously display ship, energy sou rce, 
and cable positions with great accuracy. 

During 3-0 surveys, which are 
acquired as a series of closely spaced 
seismic lines commonly separated by· 

distances of 25 to 75 meters, most geo-

physical contractors use a 30-QC system 
to display the cumulative 3-D survey cov
erage in real time. This information can 
be reviewed onsite by a field geophysicist 
or digitally transmitted via a satellite link 
to the home office. It is thus possible to 
ensure sufficient coverage before the crew 
leaves the prospect and thereby avoid 
costly errors. 

T he transition zone between land 
and open sea has been a difficult area for 

obtaining good seismic data at a reason
able cost. Several new acquisition systems 
that use wireless digital RF telemetry to 
transmit seismic data from a large num
ber of independent receiver buoys to the 
mothership have improved the ability to 
acquir e high -quality data in shallow 
waters . Th e receiver buoys can be laid out 
in ·a var iety of patterns to solve specific 
geophysical objectives. One application 
is undershooting beneath nearshore 
obstructions such as production and 
drilling platforms . 

The DIGISEIS ® System, first exten 
sively used by Western Geophysical , is 
particularly suited for 3-D swath coverage 
because of its rapid cycle time . The sys
tem transmits digital seismjc data in rea.l 

time throu gh a large number ( 144) of 
parallel RF data channels. 

Th e combinatio n of real-time record 
ing and a shallow-water rapid-cycling 
energy source achieves full subsurface 
coverage with greater e~ficiency and 
lower cost. 

Data processing Specialized data process
ing techniqu es may reduce some of the 
present limitations in field acquisition 
caused by interfer ence from adjacent seis
mic crews. Presently, crews operating in 
the same area have to work on a time 
sharin g basis. Time sharing is a leading 
cause of crew downtime. 

Western Geophysical uses a noise
suppression technique for obtaining 
high-quality seismic data, even when 
interfering crew noise is an order of mag
nitud e higher than would be acceptable 

under current acquisition standar ds. 
Wider acceptanc e of this method . 

however, must await introduction of 
onboard analytical tools specifically 
designed to measur e int erference noise 
characteristics. Onc e in place, the QC sys
tem will predict noise effects on the 

stacked data with sufficient accuracy to 
justify the tolerance of such noise. 

Field-proven technolog y for achiev

ing greater productivity and high data 
quality in seismic surveys is available 
today. Survey planning , optimum selec
tion of acquisition paramete rs and equip
ment, availability of onboard quality 
control systems, and powerful processing 
techniques , offer today's explorationi sts 
both quality and cost-effectiveness that 
was unobtainable only a year or so ago. 

Mark Houston is manager of applied 

technolog~marin e for Western Research. 

He has a Ph. D in geophysics from 

Rice University. 

KILOSEIS is a registered trademark of Western 
Geophysical Company of America. 

DIGISEIS is a registered trademark of Terra 
Marine Engine ering, Inc . 
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A MOVE UP 

IN THE 

PROCESSING 

SEQUENCE 

DIP MOVEOUT by Dr. Craig Beasley 

0 
ver the past several years, dip 

moveout, or DMO as we know 

it at Western, has become an 

important process ing tool in 

great demand in the geop hysical industry . 

Looking back over the history of seis· 

mic process ing, it is rare indeed for a new 

met hod to gain suc h imm ediate wide 

acceptance. New algori thm s and pro
cesses are consta ntly being developed, but 

few become a part of routine processi ng. 

T hose that have made it are familiar 

names: deconvo lution , NMO and stack, 

velocity analysis, residua l sta tics estima 

tion, and migrat ion, to nam e a few. 

To join these ranks, an algorithm 

must produce dramati c improveme nts in 

the data at a reasonable cost. It must be 

robust and have a wide range of applica

tions. ( On the other hand, a~ analyst 

once told me he would be happy if acer· 

tain process just did not hurt the data he 

already had.) 

In comparison with the time· 

honored algorithm s, DMO is still rela

tively new and we are cont inuing to learn 

about it. At this time, it is useful to gain 
a perspect ive on this promising process 

and to see how it was developed and its 

benefits, now and in the fu tur e. 
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Early Development T he roots of OMO 

can be traced back to the early days of 

exploration geophysics . From the begin· 

ning the goal of a seism ic survey has 

been to map the subsurface structu re of 

the eart h. If the earth confo rm ed to a flat 
layercake mode l, as we often like to 

assume, our task would become easier. 

But the struc tur e beneath the earth can 

be complicated, and we mus t take this 

into account . Early seism ic methods 
attemp ted, often with success, to map the 

location and direct ion of dipping inter · 

faces directly from se ismograms . As we 

shall see, by attempt ing to map the sub

surface dip, these early methods bear a 
strong relationship to OMO. 

More recently, the foundatio n for 

OMO was laid with the advent of multi · 

fold seismic su rveys and the development 

of NMO and stack. Th e stacking process 

is ou r most powerfu l tool to enhance the 

signal and elimi nate the noise in our data. 

Yet, we have known that stack ing also 

may be destroy ing some useful signal 

along with the no ise . 
Again , dipping events prove troubl e

some. As in the early se ismic surveys, 

we can make allowances for dip when we 

NMO correct and stack the data, but we 

are restricted to a single dip at a given loca· 

tion and reflect ion time. In areas of com

plicated structure, th is means that we 
enha nce a reflection from one interface at 

the expense of anothe r. 
Neverthe less, the noise-suppression 

power of the stack ing process far out

weighs this drawback and the stack has 

become an industry standard . If the 

stacked data were our final product, we 
might ignore some of its failings . Typi

cally however, we follow our stack with 

migration to move dipping features to 

thei r correct locations. By combin ing 

these two powerfu l processes, we can 
enhance ou r signal, lower the level of 

noise, and position reflecto rs at their 

true locat ions . It is, however, the juxta

position of these two processes that 
has provided the main motivation for 

the development of OMO . 
For migrat ion, we assume that our 

st acked data were collec ted using a single 

sou rce and receiver. To formulate migra

tion algorithms, we imagine that we place 

a source and receiver at the location of 

the first trace on our stacked sect ion, fire 

the sou rce and record the resu lts. Th en 

we move to the location of the second 

trace and repeat the experiment and so 



Figure 1 

Figure 2 

R 

....::::;...--- Source-Receiver 
llaypath 

Figure 3 

A. Frequency-wavenumber-domain time migration (phase-shift method} of the CMP 
stack in Figure 4A. 

B. Phase-shift migration of the DMD -processed data in Figure 4B. The steep-dip accuracy 

of this algorithm was clearly wasted on the conventionally stacked data (Figure 3A}; the 

steep events preserved in the DMD-processed data shown in Figure 4B are just those 
required for proper imaging of the salt flanks and steep bedding upturned against the 

domes in this figure. The strong indication of overhang on the left side of the right
most dome is absent from the conventionally processed data above. 
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Figure 4 

A. Forty-eight-fold CM P stack showing two steep-flank salt domes from the Gulf 

of Mexico. 
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B. Stack of data that have been DMO-process ed to preserve recorded signal over the 

full range of dips. After DMO processing, the stack may properly be termed common 

reflection point and is a closer approximation to the zero-offset section than is the CMP 

stack. The steep salt-flank reflections and diffractions preserved here are virtually absent 

from the conventional stack in above. CMP stacking there acted as a severe dip filter, 
attenuating even ts with move out velocity that differed from the velocity used for move 

out correction. 



on. This simple model for the data that 

will be migrated underlies all post-stack 

migration algorithms in use today. 

Unfortunately , our data are seldo m 

acquired in this manner. In reality , for 

reasons of noise suppression and econ

omy, with each shot we record the result
ing reflections from a large number of 

receivers. For example in marine data, the 
ship can tow a cable wit h hundreds of 

receivers, th e farth est of which may be 

more than two miles from the source 
located just behind the ship. Land sur 

veys may have even longer offsets , and 

often are complicated even more by the 

fact that the receivers may not be placed 

near the line of sources, as they usually 

are in a marine cable. Let us see in more 

detai l the role these factors play in DMO. 

If we had only horizontal reflectors , 
the offset between source and receiver 

would not be much of a prob lem. For dip
ping layers, however, th e introduction of 

offset into the survey complicates the pic

ture. As Figure 1 shows , even for the sim

ple situat ion of a flat layer abutting a 

dipping layer, the reflections from the two 

interfaces can arrive at a receiver at the 
same time. 

Because stacking velocity depends 

on the dip of the reflector , we cannot 

always correct the· stacki ng velocity for 

dip since there may be more than one 

value of dip at any given time. Even for a 

single dipping layer, as Figure 2 shows, 

where we can correct the stack ing veloc

ity for dip , there is anothe r issue to face. 

When we collect data with separate d 

sou rces and receivers, we place the trace 

at the midpoint A between the source and 

receiver. As we see in Figure 2, the reflec

tion we record in this non-zero offset 

exper iment actuall y arises from a portion 

of the bed that is updip from the point 

that would be measured if the source and 

receiver were both placed at the midpoint. 

Also, the larger th e separation 

between the source and receiver, the fur

ther updip is the reflection position. 

Therefore , while we can choose a stack

ing velocity for the dipping event , the 

reflections are mispos itioned spatially and 

we lose resolution as a result . 

Here we find ourselves in a bit of a 

dile mma . We have two ext remely useful 

processes that are mismatched. The 

stack, which we would like to feed into 

the migration , does not always conform 

to the requirements of the migration . Fur

ther, when we have significant dips in our 

data and really need migration , the mis

match becomes worse. 

You may be wonde ring at this point 
how we got away with processing data for 

all those years with this inherent prob

lem. The answer is that we cannot isolate 

the two processes from the rest of the fac

tors that make up a seismic survey. For 
example, earlie r surveys were shot with 

more distance between traces and larger 

arrays of receiver groups, thus limiting 

the angle of dip that was recorded in the 

field. We also did not have migration algo
rithms that were econom ical on earlier 

compute rs to properly handle steep dip 
information. 

In the early 1980's , with the need for 

more detailed surveys and the develop
ment of more powerful computers and 

more accurate migration algorithms, this 

discrepancy between the stack and migra

tion became a topic of active inte rest. As 

a consequenc e, DMO was developed to 

act as a bridge between NMO and stack 
and migration. 

20-0M0 DMO essentially conve rts 

non -zero offset data of all dips to a close 

approximation to what would be observed 

in a zero-offset survey and thus provides 

a better sect ion to migrate. The key to 

an 

understanding this conversion to zero

offset lies in Figure 2. As mentioned 

earlier, we know that the reflection that 
we measure lies updip from that of the 

zero-offset experiment done at the mid

point between the sou rce and receiver. 

We simply turn the question around and 

ask whe re we must perform a zero-offset 
experiment to measure reflections from 

the same location being measured by the 

non -zero offset experiment. 

This is location B in Figure 2. By 

moving the reflection to this location , 
rather than the midpoint , we have 

emu lated the theoretical zero-offset 

experiment that underlies our migration 

algor ithm s. T h us DMO simply moves 

reflectio ns in time and space so that they 

appear to have been collected using coin

cident sources and receivers. We obtain a 

seismic sect ion better suited to our migra

tion algorithms than is the conventional 

CDP stack. By solving this problem of the 
relationship between the stack and migra

tion , we reap benefits in other areas as 

well. Before continuing, however, let's see 

how DMO has helped us on field data . 

We can see best the dramatic 

improvements from applying DMO by 

going directly to the final migrations and 

compa ring two sections in whic h the 

processing sequences have been identical 

except that one has had DMO applied 

while the other has not. In Figure 3, we 

see such a comparison on a line from the 

Gulf of Mexico . The dominating features 

in the section are the two salt domes that 
intrude in sedimentary layers. 

Such features are of great interest to 
the geologist searching for hydrocarbon 

deposits because it is known that salt and 

faults emanating from salt domes can act 

as traps for oil and gas. The sedimentary 
layers are tilted up into the salt. Hydro

carbons trapped with in these layers tend 
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to rise until they reac h the imperm eable 

salt. Successfully drilling into these pock· 
ets of oil and gas then depends on how 
accurately we can determine the location 

of the edge of the salt. 

The section with OMO applied 

shows a much clearer picture of the 

flanks of the salt domes than the section 

with no OMO. Note in particular rhat on 

the left dome between 2 and 4 s, we can 
see the edge of the salt , even when it 

becomes near vertical at 2. 5 s, aml we can 

easily follow the flat beds as they wrn up 

into the face of the dome. 

Often the shapes of salt intrusions 
are very complicated, as indicated by the 

dome on the right. As we can set: in the 

OMO -processed data , there is evidence 

that the dome actually has an ov1:rhang 

indicated by the steep, almost vertical 

beds between 2 and 3 s. The section with 

OMO has certainly given us a clearer 

image of the subsurface, but now ler's 

look at the stacks that were used to pro

duce these migratio ns. 

ln Figure 4 we see that the stack 

with OMO is, in fact, more complicated 

than the conventional stack. It is some· 

what iron ic that before the days of steep· 

dip migrations , rhe geophysical industry 

spent much time and effort lrying to elim· 
inate diffractions such as those we see 

prominently cutting through the OMO 

section below 2 s. 
Now that we have migration algo

rithms that can prope rly posit ion these 

steep events, we go to much effort to 

retain and enhance these events. These 

are the very featur es that allow us to 

obtain such a clear image of the steep 

flanks of the domes in Figure 3. 

In orde r to stack our data, we must 

first know the velocity of sound in the 

earth. As mentioned earlier, if reflections 
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are dipping, we must alter velocities 

obtained from velocity analysis to get 

velocities appropriate for migration. One 

of the benefits of OMO is that after 

OMO has been applied, we no longer 

need to make this dip correction. After 

DMO , flat events and dipping events will 

stack with the same velocity. We see that 

in Figure 4, the flat events and the dip

ping events occur at the same location 
and hence were stacked well with the 

same velocity. Thi s pro perty of DMO 

cont rib utes to our efforts to determine 

velocities and results in a much clearer 

picture of the velocity structu re. 
Up to this point we have seen DMO 

as a correc tion that we must make to our 

data depending on the dip. It would 
seem then that our success with DMO 
depends on.our knowledge of this dip. In 

fact , we do not need to know the dips in 
our data before we apply DMO. This abil· 

ity to handle all dips simultaneously with· 

out prior knowledge of the dips that are 
present is a quality that has set Westem's 

method apart from other ad hoc and dip

limited methods that have been proposed. 

Another area where Western has the 

competitive edge is in the application of 

DMO to 3-D data. 

3D-DMO For much processing of 2-D 

seismic survey data, we assume that the 

sources and receivers lie along a stra ight 
line. The 2-D seismic method cannot 

recognize features in data related to 

reflect ing positions away from a vert ica l 
two-dimens ional cross section of the 

earth. 
In a 3-D survey, we attempt to pro· 

vide an image of a volume of the earth 

and to do so, we collect data over a two

dimensional grid on the earth's surface . 

In some cases, we collect data much the 
way we do for 2-0 surveys, i.e., by shoot · 

an 

ing a number of closely spaced lines that 

are parallel to our 3-D grid. In this case, 

3-D DMO is nothing othe r than 2-D 

DMO applied to each line. When ou r data 
collection begins to depart from this 2-D 

model, 3-D DMO truly comes into play. 
This departure from 2-D-like acqui· 

sit ion can occu r for several reasons. For 

example , we might be forced to under· 
shoot obst acles. More often, it is simply 

economical in some situations to use con · 

figurations other than series of parallel 

2-D lines. 

One popular method for land sur· 

veys uses a recta ngular grid of receivers. 

Shots are taken at a number of different 

locations with the gr id of receivers fixed. 

T hen the whole pattern is moved to a new 

location and repeated. Marine surveys 

also offer a wide variety of acquisition 

configurat ions - multip le boats, multiple 

sources, multiple cables , and so on. 

With thi s diverse array of geome

tries , we might imagine that DMO would 

also become difficult, but the good news 

is that no special cases need to be made 

for the differences in the way the data are 

collected. Regardless of the survey geom

etry, 3-D DMO can still be seen as a 2-D 

type of operation. We simply take each 

trace individu ally and do 2-D DMO, but 

now we move reflections within the ver

tical plane defined by the source and 

receiver. This simple method gives us the 
imaging power of full 3-0 DMO, and can 

be used in 3-D surveys collected in an 
arbitr ary mann er. With it, events of all 

dip and strike can be well imaged. 

Th e resu lts from a 3-D survey in 

which DMO is appl ied can be strik ing. 

Figure 5 shows a line cut from a 3-D sur

vey after DMO and 3-D migration. No te 

the series of bright spots under the fault 

in the middle of the sectio n. While the 



clar ity of the bright spots is a resu lt pri• 
mari ly of 3·0 migration , the sharpness of 
the image of the fault in Figure 5 is a 
result of the combi nation of 3·0 OMO 
and 3-D migratio n, as well as Western's 
entire sujte of 3·0 acquisit ion and pro· 
cessing capabilities. 

Future Developments We have seen that 
OMO can improve migrated data dramat · 
ically and can also contribute to our 
knowledge of subsurface velocity by 
removing the ambig uities of dip and sur· 
vey geometry. Even so, OMO is still rela· 
tively new and will continu e to be 
improved upon in the futur e. Just as in 
migrat ion , where we have the simple 
zero-offset model as an underlying 
assumption, a number of simplifying 

assumptions are made in the course of 
developing OMO. We are already <level· 
oping method s to relax our assumptions 
to account for extreme variations in 
velocity. 

In the future we will see faster, more 
accurate algorithms replace ou r current 
methods and in time , we may come to 
view our current methods as primitive. 
But OM O , in some form or other, will 
remain an important seismic data process· 
ing tool. 

Craig Beasley is a senior research math • 

ematician in the computer sciences 

department at Western Geophysical. H e 

has a B. S. degree in math from the 

University of Houston , an M .S. from 

Emory University, and a Ph. D from 

North Texas State University. 

Rgure 5 

A relative-amplitude-preserved (RAP) section through the volume of 3-D migrated, 

3-D DMO-proc essed data. This section is along an irregular traverse across the rnrvey 

area. Note the distinct bright spots adjacent to and beneath one of the major faults. 
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PARTY PICKINGS 

89 
WESTERN WIND-
Rio de Janeiro, Brazil 

Reporter and Photographer, Tom Trainor 

The Western Wind was converted to dual-cable operation in June. 
1986. 

Crew members working on the Western Wind in June were afforded 
shoreline views of beautifttl Rio de Janeiro, Brazil. 

New cable reels occupy the deck 
of the recently converted 
Western Wind. 
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The helideck on board th e 
Western Wind was extended 
during the dual-cable 

conversion. 

Plal.1 

In keeping with Western's self-prescribed 

mandate for staying on the leading edge 

of technology, the decision was made 
to upgrade several of our deep-water 

marine crews to LRS- 16A Kl LOS EIS 

dual-cable crews. 

This se ismic data acquisition system 

enables the vessel to record two parallel 
seism ic run lines simu ltaneously, thereby 

reducing the time required to complete 

3-D surveys by 50%. Western's method of 

dual-cable data acquisition has been con· 
t inuous ly refined by Western Research. 

TheM / V Western Wind was one of 

the recipients of these latest state-of-the

art systems. In June, 1986. the 200-foot 

vessel docked at Ebin Shipyards in 

iteroi, Rio de Janeiro, Brazil to begin 

the necessar y alterations. The design and 
installation of the seism ic and navigation 

handling equ ipment and deck fitting took 

place under the direction of supervisors 
Tom Trainor and Erik Hansen . 

New cable reels, level winders, gu n 

trays . streame r tracking equ ipment, and 

paravane handling gear were installed. 

Existing sh ip's fixtures and systems were 

removed and relocated. Additionally, the 

helideck was extended. sea chests installed . 

and conduit runs were completed. 

Engineer Donald Sutcliffe, Coordi

nato r Viesturs " John the Porn" Trezins, 

Chief Observer Keith Wacson, and Tech

nician Mark Meyers were aboard and con

tributed their years of exper ience to the 

project. Party Mana ger Steve Gassen, 

Helper Sean Gausnell, and Administra 

tor Joao Cardoso provided the necessary 

logistica l suppo rt. 

With renewed vigor and a fresh dose 

of Western pride , the Western Wind 

sailed from Rio de Janeiro in July on its 

continu ed mission to provide the oil and 

gas industry wit h the finest in geophysi

caJ surveys. 



PA HT Y PICKINGS 

Aracau, Colombia 347 Partr 347-

Photographer, Wayne Prince 

4 contract helicopter, stationed at Party 
347 s base camp, carries supplies to 
he line. Camp is one hour by road 
rom Aracau. 

I medical clinic, run by Western, 
;rvices locals as well as crew members 
! Party 34 7 s base camp. 

,sis I.ant Party Manager Nathan 
!rtram (center) and Chuck Robertson 
fht) examine newly fabricated brackets 
,igned by the camp welder (left). 

Party 34 7 s repair cre,u, at camp since 
February, sorts through stacks of line 
outside the cable shop. 

The recording crew travels by boat down 
this Aracatt area river to the fly camp. 

Locals working for Crew 347 prefer their 
meals cooked in the traditional method. 

Party 347 s living quarters are built 
around the dining tent (Left). Palm Leaves 
spread over the roof keep the quarters 
cool. 

Sunrise in Aractw. 

Working a three-weeks-on, one-week-off 
schedule, Nathan Bertmm (left), 
S11peruisor Daue G1bso11 (ce11/er), and 
Technician Glen Huscroft prepare lo go 
on break. 
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BEHIND THE LINES 

Glen Krajca-Radclilfe, land analyst, 

reviews A VO results. 
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PBX Operator Cheryl Moers, with Western for over 10 years, routes calls throughout 

the main building. 

Systems Programmer Mark Matthews is cu"ently busy training visiting Chinese 

programmers on the IBM operating system. 



B E II I N D T 1-1 E L I N E S 

Shooting an airboat safety film near Bay City, Te~as, is Audio/ Visual Director 

Will Kacy. 

Checking with navigation position aboard the Western Caribbean is Rob Davis. 

Wii.i 

Bob Be ck is head shooter aboard the 

Western Caribbean. 
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NAMES I N THE NEWS 

London Office Manager Geny Rey,ulds 
(left) receives I AC Ca ward. 

Retirees in Alaska Land division were 
honored 111ith a farel/Jell dinnertmd plaques 
this past sum mer. 

28 

■ London Office Manager Gerry 
Reynolds was given special recognition at 

the June 5 meeting of Th e International 

Association of Geophysical Contractors 

(IAGC ). The IAGC's Europe , Africa and 

Middle East ( EAME) Chapter met in 

Oost ende. Belgium durin g the annual 

meeting of the European Association of 

Exploration Geophysicists. IAGC Dir ec

tor A.L. Warren presented an award of 

recognition to Gerry for his outstanding 
service to the industry as cha irman of the 

association's EAME Safety Committ ee . 

Gerry also serves as a safety supervisor in 

Western 's London office. 

■ Western 's Alaska Land division 

honored three retirees at a dinner Jul y 26, 

1986 at Hou lihan 's in An chorage. 

Receiving "Farewell Doodlebugge r '' gold 

plaqu es from Vice President Herman 

Semeliss were John Bowers, 12 years of 

service; Roy Morris , 31 years of service; 
and Ralph Kn app. 23 years of service. 

■ Kathi Kre in, daughter of Anchora ge 

Shop Supervisor Ollie Kr ein, graduated 

from East Anchorage High School in 
May, 1986. Kathi was student body vice 

president. captain of the g irls· varsity soc

cer team. captai n of the ski club , and an 

active member of Student Congress. She 

is the recipient of the ick Begich Schol 

arship Award and was named a Congres 

sional Intern for Alaska Senator Frank 

Murkowski. Kathi atte nds the University 
of Puget Sound, where she majors in hi:,
tory and Spanish. 

Kathi 's sister, Kelly Krein , received 

her B.A. in communications from Lewis 

and Clark College in Portland , Or egon 

th is year. Her stud ies includ ed an empha

sis in broadcast journalism and Japanese 

studies . Kelly studied at Kansai Univer

sity of Foreign Studies in Osaka, Japan 

during her senior year. 

Uli 

Anniversaries 

40 Years 
W. T. (Bill) Brooks. vice president, East· 

em Hemisphere Land, recently celebrated 
his 40th anniversary with Western 

Geophysical. 

A native of Monrovia, California, 

Bill began his Western career in th e San 

Joaquin Valley in L946 as a field crew 

helper . In the years following. he worked 

as a computer, draftsman , party chief , 

supervisor. and area and resident man

ager in more than IO domestic locations. 

\ii~ frnii~n fi))iinrncm~ hfixc incll!dtd 
posit ions in Guyana. Australia. Colom · 

bia. Ecuador, Peru, Argentina. Brazil, 

Bolivia. Venezuela , and Mexico. Bill was 
named a vice president in 1983. 

35 Years 
Denver Shop Supervisor Tom G. 

Sergeant received his 35-year service pin 
on June l. 

Tom joined Western as a helper in 

early 1949 when he left Colorado for Cal

iforn ia. Beginni ng in L956, Tom went 

overseas to perfect his skills as driller , 

drille r mechanic. and vibrator mechanic 

in places such as Jamaica , Cuba, Venez

uela, Portuguese Guin ea, Argentina. 

Aden. Tunisia, and Iran. Returnin g to the 
U.S. in 196 7, he was assigned to the 

Midland, Texas shop, then to the Los 
Angeles lab. When th<: Pacific Coa:,1 
Operation s office moved to Denver, Tom 

moved with it and was named to his cur

rent position in May, 1977. 

Celebrating 35 years with Western Geo

physical, Area Manag er Ben Quint ana 

has moved full circle with the company 

since he was first hired as a surveyor 's 

helper on Ju ly 18. L95 l. Originally from 

Pagosa Springs. Colorado, Ben has moved 

extens ively with Western but is now back 
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in his nati ve state, being based in th e 
Denve r office . 

Shortl y after joining Weste rn , Ben 
was promo ted to assistant computer, com

pute r, and ch ief computer, serving with 
many field crews . In 1965, he moved to 

the Shreveport , Lou isiana, digital center 

and his caree r took a new directio n as he 
was named seismologist and later geo· 

physical analyst . In 1970 he transferred 

to the digital cente r in Sydne y, Australia . 

After a year, Ben ret urn ed to the U.S . 

and worked in the Hou ston dig ital cente r 

unti l mid-1972 when he was named man

ager of the digital center in Mexico City. 

He retu rned once more to Hous ton 

before mov ing to Denver in 1978. 

30 Years 
Part y 703 Perm it Agent Jimmy D. Blair 

has just completed 30 years of serv ice 

with Western. Born in Durant , Ok la

homa , Jimm y grad uated from high school 

in Paul's Valley, Okl ahoma and it was 

the re that he began his Weste rn career . 

H ired as a helper , Jimm y eventuall y 

trained to be a su rveyor and in January , 
1973 he was nam ed perm it agent for 

Par ty 702. By the time he and his fami ly 

arr ived in Beeville, Texas, . they had 

moved 40 time s! Jimm y has worked 

throughout the contin ental U.S ., with 

emp hasis upon the South , the Rocky 

Mountain area, and, of course, Beeville , 

whe re he has been based for much of the 

last 15 years. 

Supe1·vis~rs Jan Polisensky (2nd from left)and James Bell (right) celebrated 15 years 

of service and 20 years of service, respectively, with Aero Service. Senior Vice President 

Haynie Stringer (left) and Manager Leo Snowman (2nd from right) presented the 

service pins. 

Vice President Jimm y Jordan (right) con

gratulates Area Manager Ben Quintana 

on 35 years of service. 

Manager, Denver Digital Center Bill 

Brown (left) celebrated his 20th service 

anniversary with Vice President Jimmy 
Jordan recently. 
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Thev Serve 
24 Years 
Sumrall, James S. 

Service Anniversaries - 23 Years 
July, Augu st, Barbour , Jimmie H. 
September, October 

22 Years 
40 Years Balzrette. Joe W. 

Brook s, William T. *Davis, Joe L 
Jon es, Robert 

37 Years Kerry, Sybil A. 

Cram er, Neal P. McCorm ic, Richard M. 

Taylor, Dalton *Mil ne, Craigwood C. 
Neis , Garr y A. 

35 Years Ragan , Frank 

*Hollander, John E. Ruth erford, Derri ck 

Quint ana, Benny 
21 Years 

33 Years Creel, Larry L 

Miller, A lvin A. *Fa ir, Gar y L. 

Neis, Jam es V. Hennin gsga rd, Roger 

Saltamachia, Joe G. Martin , Eugene H. 

*Sq uires, Jam es R. *Shammas. Victor 

Smith. Jeff D. 

32 Years Young, Brian 

Scott, Carl W. 
20 Years 

31 Years Bell , Jam es, Jr. 

Barber, Olive Bennett , John W. 

Smith. Chester D. Brannan , Orval F. 
Brown , Bill L 

28 Years Cooper. Carl L. 

Gregory. Ern est D. *Drira, Abdelfatah 

*Grira , Ahmed Ali 

25 Years *Hard ing, Pete r 

Cooner , Ronni e R. Horn sby, James M. 

Weidner. Melvi n I. *Karou ia. Maklouf 

Welshe, Robert G. ""Kosta nic, John S. 

*McDonald , Barry 

Millson. Gary 

30 

Miranda, Anthon y F. 

Murra y, Richard N. 

Raith atha , Kanti 
Schawalder , Walt er 

* Unverricht , Henri 
Venturini , Claudio 

19 Years 
Cain, Jam es L. 

* Edwards, Anthony J. 
Ferrari. Shirl ey 
Hough , Derek 

Lambert , Richard N. 

*Lee. Fran k 

*Wilt sh ire. Martin 

18 Years 
*Chatoo r. W. Joe 

*Di .Battista, Angelo 

*Ferrari, Gian R. 
Mo ree, Robert F. G. 

Noble. David P. 
Sharp, James R. 

17 Years 
*Bergsrud, Wesley A. 

Blick, Stephen 

Cantu, Joe 
Elsden, Mark 

*Garr ett , Richa rd D. 
Godkin, Robe rt G. 

*Har e, Bruce L. 

*Hill , James A. 

H ix, T homas 8. , Jr. 

Mason, Robert J . 
*Pf ingsten, John R. 

Reynolds, Michael G. 

Scott. Gary L. 
Slcvinski, Mic hael T. 
Vancini. Robert o 

Walker, Lillian M. 

16 Years 
Wisecup, R. Daniel 

15 Years 
Bailey, Keith 

Bibby, Peter 

McKenzie , Geraldin e 

*Polisensky, Janos ik 

*Ralton , Franklin 

Rosser, Richard A. 

*Sa nds. William J. 

14 Years 
* And erson, Don C. 

Barrett. Roger 
Forrest, William Y. 

*Funkh ouse r, Donald W. 

*G reeson, Patri cia A . 

Gortemiller . Gale W. 

Hickm an. T homas 

O 'Sull ivan, Patrick A. C. 
*Pepper, Pete r J. 

Recto r, Joan C. 
Rodriguez, Lupe 

*Smith, Guy A. 
*Urb anek, Gerald R. 

Webster, David L. 

13 Years 
*Deen, Patsy S. 

*Eastcroft , Robert 

Finger, James Perr y 

Garza, Rub en 
H akes, Larry M. 

Langsto n, Gordon C. 
Lenz, No rman E. 

Liste r, Mario P. 

Ma rti n, Dall as J. 

*Nutt all, Peter 

Perry, Pau l M. 

Presto n, Wilm a J. 

Ramey, W. Jeffrey 
Roberts , Kevin W. 

Robertson , Dorothy J. 
Schmid t, Reese R. 

*S mith , John N . 

Smithers, Jam es 
*Swainston, Dani el 

Walls, Christopher A . 

Whetzel, Mark L 

*Wright, Clifford W. , Jr. 

12 Years 
* Alamo , Garcia Ricardo 

Banik , Michael 

Barnum, Kenneth Lee 

Boo!, Christopher 

Boone, Rhonda G. 

Bottensek. Dale 

Edward 

*Brewe r, Martin S. 

*Buelow, Colleen 

*Ca rter, Graham 

Dav is, Allie Sue 

De Albuqu erqu e, 

Jvaci S. 

De Leon, Ismael 

Denzin, Lane Wade 

Echols, Matthew 

Fettig. William 

Thoma s 

Grandjean, Ian 

Guzzetti. Mich ael R. 

*Han sen, Kolbjorn 

Hart er, Linda Anne 
*Hazl ehurst, Martin 

*Hender son , Diana 
*Klabund e, Paul 
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Kushner , Andrew M . Boardman, Joann *Kendrick, Dewey Clyde *Gaar , Coma Richa rdson Smith, Judy E. 
Lowe, Robert E. Browne, William V. Kim, Chong C. Gagnon, Steven P. Tang, Roland 
Mart in, Rosemarie *Cramer, Neal Parker, Jr. Kim , Eunsuk Gratwohl, Harold Taylor, Charles P. 

(Regg ie) A. De Leon , Joe V. *Kl itzing, Michael George Tet reault , David 
*McGrath. Kieron John *Evans, Patt y Wayne Griner, Joanne D. Thompson, Rup ert 
*Nowak, Virginia M. Franklin, John B., Jr. Kuhnast, Gustav Harris, John F. *Tobar, Domingo D. 

Rollins, Ph ilip *Gatus, Cynthia R. Molina, Ruben T. Herrera, Nannie Trespalacios, Heriberto 
*Sanchez, Ernesto R. G ent ry, Russell A. *Moore . Craig Alan Hill, David Turff , Michae l 

Speight , Daniel John King . Malcolm Moreno, Manuel *Holme, Robert N. Tutt, Chris Owens 
*V illacis, estor A . *Lavender, Janic e V. Orozco, Alfonso R. Holmes, Calvin G. Wahba, Mo hsen M. 

Whiteman, Harve y C. *Lorenowicz . Karl Ramirez, Joe A. Johnson, Robert L. *Warren. Louise M. 
*Yarnold, Richard C. Maricar, A . M. Roche, Kevin * Joudrey, Steve Webster , Ian 

Yeary, David M. Ilmudeen Smith, Brendan *Jupp, Paul Anthony White . Richard C. 
Young, Josep h, R. Misener, Bryant Spradling, Qu entin M. Kesse l, Louis ]. Wi lstead . Robert 

Rinehart , Dennis Bryan Sykes, Ethe l L. Kirkland, Sylvia I. Wiltshire, Andrew 
11 Years Scott. William Wilson *Vale nzeula, Tomas F. *Kucera, Diana L. Young, George 

*Coltharp, Rodney C. Silverman, Ja y Neal Vela, Conrado Martens, Ryszard A. Zavala, Enriqu e Cuba 
Drake, Richard Todd, Richard Klock Wallete. Elizabeth L. Meak in, Hilary Zelum, Michael Joseph 
Flynn. Maurice Watson, Shirley Jean Wallete . William M. M iller. Isaac W. 

*Haile, Simon L. Moffitt, David 7 Years 
Hamd , Merthah A . D. 9 Years 8 Years Moya, Ray V. * Abela, Elvis 
Josserand, Charlene -it Alphonse, Joseph * Adams, Julia Jenkins Muscat , Mario Adams, Kelley 
Lewis, David Gomez *Alvarez, Orlando Narang, John I. Allen, Everett (Butch) L. 
Mal ik, Mubarik Ashley , Jean Arespe, Ray Anthon y Nelson, Marsha K. Andrews, Richard 0. 

Ahmed Bernoski, Margaret M . Bass, Curtis C. Nichols, H erbert L. Angie, Albert L. 
Martin, Steven D. Blanks, Nathaniel, Jr. *Bungay, Carolee E. Parry, Jeremy Edward Anki, Barbara D . 
Penfield , Glen T. *Bl ight, Stephen *Chavez, Eu lojio Perez, Joe H enry Bedford , Karen 

*Peterson, Gerald L. Boswell. John D. Closius, Keit h A. Petermann. Gar y S. Boeckmann , Gera ld C. 
Pro ud, H erbert * Boydstun, James Lowry Coleman. Dennis R. Protho, Sheril yn Bradley, Ian 
Robson. Bruce Austen *Breo n, Jeffrey Mark Cortis, Victor F. Rivera, Thelma R. Brillon, Sher yn A. 
Silva, Salvador F. Cathey, David A. Cu lbertson, Berr y D. Ross, Michae l Brooks, Evelyn B. 
Vargas, Sigifredo *Ch ladek, Susan L. Da Costa , Ma ria Schearer, Ph ilip *Brown . Rona ld G. 
Walker, Larry Bur l !!Cini, Ling Diggins, Char les F. Sears. Kevin *Burle r, H elen E. 

*Crowell, Donald Dirks, Charles D. *Seretti, Jul io I. Cah ill, Brett A. 
10 Years *Ells, Ronald Wayne Ellis, Dianne *Sheffield, Jimmy Campbell, Glenn 

* Ames, Patricia V. Flores, Juan Emerson , Clifton 0. Wayne Carey, Dou glas J . 
Albright, Char les L. Gibson, William G. Emmite, Thomas R. Sim ler, Anthony Charlebois, Joan 
Arbor , Carolyn Yvonne Gordon -Brown, Ovid io Forgey, Lynn L. Simpson, Michael Cisto ne, Stephen A. 
Att ia, Ram say Jeffr ies, William Ross France!. Valerie Kevin Cockey, Christopher A . 

*Beringer, Elaine E. Kacy, H. William Frosch, Ronald Wayne Slocum, Michael T. Collie r, Wyatt 
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Conboy, Michael Ray 

"Curry, Michael C. 
Davidson, Trevor 

• Falcon. Juan J. 
Ford, Raymon 

Garza , Braulio. Jr. 

Glasshof, Mark 

Godsave, Christopher 

Granlie, Timot hy W. 

Greve, Russell M. 

«-Hatfield , David M. 

Hinwood, James C. 
lnstone, Gerald B. 

Kornman. Antone W. 
Kroschel, Alan 

MacCurtain, Patrick 

• Manzur, Akkas 
McBay. Andrew P. 

«'Mehring, ancy 

Ange la 

Morris , Meryl A. 

Muthalathu, Joseph P. 

Myers, Bobby W. 
O 'Connor, Mathew 

Plancta, Simon 

Regier. Sheena 

•Reynolds, Colin 

Rogers, Gregory M. 

Sabharwal. Perminder 
Saukam. Vanchan 

Schembri, Nicholas 

Scott, Larry M. 
Sharifi. Soorena 

Shoker. Sarjeet 

Slipets, Linda D. 

*Tisserat, Bruce A. 

Tran, Deborah Ann 

Washburn , Anna L 
White, Annabelle 

Wickenheis er. Mark A. 

Wilkins. Beverly A. 
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•Will, Marcia 

Wise , Michael Brent 

Woods. David 

•Yilmaz, Ozdogan 

6 Years 
Ackland, igel J. J. 
Atkinson , Andrew J. 

Bacchus, Ta nia 
Barallon, Guy P. D. 

Barrett. Paul 

•Bennett, Anthony B. 

Bertho lon, Jean C. 
Blizzard, Robert G . 

Boatman. Karen K. 

Bon iwell, Graham T. 
Bouras, John, Ill 
Bromwich. Connall G. M. 
Bryans, Bradley W. 
Butc her, David L 
Champion, Chester 

W .. Jr. 
Cline. Barbara Ellen 

Cone, Perry G. 

Cook, Raymond 

Coppola. David A. 

Coulter . Ian Thomas 

Cox, M ichael 
Cuddus, Ytbarek 

Cummins. Jefferey C. 
.Dawson, Peter W. 
DeAmer , Charles A. 

Diable. Brian J. 
Edwards, Peter Jame s 

Eiesland, Linda 

Evans. Josep h 
Exum . Olga 

"Farley . 1erry 

Forcer , Nigel J. 
Frisco, Sandra 

Fuller. Will M. 

Funke. Ruthanne S. 

Gallagh er, Dennis G. 

Gerdan. Raymond S. 

Gilbert. Jeffrey T. 
Green , Calvin 

Gustin. Bruce E. 
*Haggerty. Michael L. 

H aidar. Steve A. 

H arrison, Pau l William 
H arvey, Phillip John 

H ayden, Christopher 

Hill, David S. 

Hoffmann , John E. 
Holm es, Terence 

Houlihan. Denis 

Howell, James E .. Jr. 

H uey, Gregory J. 
Humphr ey. Richard C. 

Hunt , orma 
H·urst. Allen L. 
Huxl ey. John R. 

Jaegar , John G. T. 
Jensen. Gerald L. 
Jones, Gary Ernest 

Joseph, Mary J. 

Joyce. Lesley 
Kania. Richard A .. Jr. 

Kapad ia, Deepak 

Kataorha , Haramritpal 

Kemp, Jon A. 

Lam, Va Siu 

Lambert, Anthony 

• Lamplough. Robert S. 
Leventis, Antony 

Linnard. Steve A. 

Lota, Manjit 

Lu, Phan 

Lu, Thang 
Luhr, Nieves 

Melg ren, Richard N. 

Miller. Daniel Charles 

Moore, Nei l R. 

Muttitt , David 

unez. Cayetano 

Nye. Michael E. 
O'Hare, Nicholas C. 
Pacheco. Lourdes 

Pedersen. 1orman H. 

*Pham, Quockhanh 
Phifer, Thomas David 

Pizarra s. Max 0. 
Prihatna , ljan 

Purtill, Michael A. 

*Qu inn. Daniel J. 
Quir ein, Marie C. 

Rawn. Zahid 

Ray. Pamela K. 

*Reddicks. Jam es I I. 
*Rees . Stephen David 

Richardson . Ian 

Riching s. Alfred J. 
Rober ts. Michael W. 
Sartoretto, 1orma 

Satterley. Anthony 

John 

Schmaltz, Larry Joe 
Sekulich. Michael J. 

Shield, John 

Shoemaker, Jeffr ey K. 
*Slade, Ian W. 

Smith. Ian R. 

Smith, Jonathan 

Richard 

*Smith. Melanie 

'°Snyder. Dwight 

Spoco, Tom 

Starner, Gerald L. 
Summers, Joe C. 

Tachiquin, Jose 
Tarrant. Mark 

Tetreault, Catherine W. 

"Thompson, Kris Hallada 

Tse, Martha 1-1. L. 
Turner. David F. 
Vauµhan. Beverly G. 

t Vessio. William M. 

Wallace. Mar cia 

Want . Helga 

Weedmark. Ron R. 
Wengert. David J. 
Whit e, Gary 

Wickham. A. James 
Wilkerson. Leola A. 

""Williams, Kevin P. 
Wu, Hae Pyng 

Yanez. Charles M. 
Yang. Yu-Yun 

5 Years 
Abraham. Phili p 

Adams, Jerry A. 
Alexander, Georgia A. 

Arthur , Johnn y E. 

Asiama. Alexander 

Berg, Edward 
Bills, Gregory S. 

Bixby. Mike R. 

Blancha rd. Steve D. 

Blue, Nancy K. 

Botor, Dante B. 
*Bows, Michael 
4 Brann. Alan P. 

Brown. Peter 

Butkus. Thoma s James 

""Buuon. Robert 

Byrne. Joseph P. 

*Chambers. Gary Arne.II 

*Colliou, Shane 

Crozier, Kevin 

Cruise. Theodore J. 
Cry, James E. 

* Dachenhausen, 
Lawrence A. 
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Denham, Alan Maxwell Kinney , Susan A. Roper, Paul 
Devery, Frank Xavier Kley hons, John J. Roth, John R. 
Dobesh , Donald J. Koda , Daniel James Rowland , Graham 
Doremus , Glenn A. Lapping , David Keith 
Drake. Albert Wayne Latour , Andre Samuel , James E. 
Duncan, Annette L. Layman. Paul Ernest Savage, Mat thew 
Edwards, Kenneth John Leenheer, Jenn ifer D. Seymour, Don N. 
El Sakka , Mohammed R. Loader, Christopher Schrom, Will iam S. 
Emrick, Theresa W. Lowes, David Shannon, Mark R. 
Eng, Ronald G. Lyon, James I. Sm ith , Robin M. 
Eng lish, Ann M . Mackle , Bede R. Smith, Roger 
Fischer, Lynn Allen Maffei, Sharon Blea Snell , Patri ck A. 
Foil, Myrtle Lea Mal , Bea Snyder, Michael E. 
Franck, Sergio S. Manns , David *Sokolows ki, Chester M. 
Frankl in, Howard B. McMahon, James S. Soto, Gonzalo 
Frenzel, Judy Klassen McNeiJ, Charlotte A. Stanley, C. Warwick 
Gal indo, Jimmy G. Modha, Bhasker Stiller, John D. 
Gant , Robert G. Moore , Steven R. Su, Wuhung Mike 
Ganz, John M. Morr ison, David A. Sullivan, Michael 
Garrett, Michael D. Muniz , Cleo A. Th omas, Suzanne C. 
Gillespie , Paul *M ur phy, Lawrence Todd , Graeme Edward 
Goloway, Frances John Tra n Ai-Lien C. 
Gough , Connie J. Ne il, Earl Turn er, Michael 
Gregory, Cyril Nelson, Dennis Timothy 
Heaver, Chris Michael Unde rwood, Jam es J. 
Hen ley, Chris David Nelson, Thomas 0. Vauthrin , Robert J. 
Hernandez , Edward E. Neville , Greg C. Westfa ll, Mit ch P. 
H ernan dez , Michael W. Nor ris, Michael Glenn *Whee ler, William C. 
Hobbs , Alan O'Ne ill, Brian Vincent Whit e, Katherine A. 

*Hopkins, Iain O 'Su llivan, Brian P. White , Ladonn Wayne 
Hoymer, Tom · *Orozco, Fernando I. Yeager, Lyle Dean 
Hu ff. Darwin Parker, Dian e WaJljn 

Hu ghes . Stephen Paul Parr y, Jo hn Kenn eth 
H ughes, William Pedrie, Kim D. 

Howard Pervis , Victo ria *Interrupted Service 
*Hugonne tt , Mary A. Pier ce, Ronald 

James, Richard E. Pol ivka, Brian H. If you have any questions 
Johnson, Billy Joe Ray, Richard D. regarding yo ur serv ice 
Johnson, David A. Risbud, Sharad date. please call Payroll at 
John son, Ian David Robertson , Ian Ross (713) 789-9600 to update 
Khan , Kamran Ahmed Rogers , Ma ry M. your records. 
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