


C 0 N T E N T S 

8 After a successful summer season in 

Alaska, the Western Horizon sai led 

south for conversion to dual -cable 

for the LRS 16A KILOSEIS® Marine 

Telemetry System. Now a part of 

the Far East Division, the Horizon 

is start ing up a job off the coast 

of Singapore. 

15 The MACROMETER® GPS System 

from Aero Service has emerged 

as the premier instrument for pin

pointing a location on the earth's 

surface with millimeter-level accur

acy. Since its introduction in 1982, 

MACROMETER Systems are in use 

throughout the world for mapping 

and engineering projects. 

18 A new scientific discipline, called 

reservoir geophysics, may hold the 
key for developing tomorrow's energy 

supplies at today's prices. Western 

Geophysical has initiated R&D proj

ects in reservoir geophysics, in 

conjunction with other members of 

Western Atlas International , to 

improve the efficiency of oil recovery. 
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From the editor: 
Western Geophysical and sister compa

nies of the Litton Resources Group 

recently merged with Dresser Atlas to 

form Western Atlas International, Inc. 

With this merger, Western Atlas wi ll be 

able to provide enhanced exploration and 

evaluation serv ices. 
PROFILE will continue to function 

as it has in the past and welcomes contri

butions from every Western Atlas divi

sion . We strive to recognize, inform , 

entertai n, and inspire our readers. Please 

let us hear from you. 

~m--- ktmbt ( 

Front Cover: Interpretation of 3-D data is 

fast and accurate on Westerns CRYSTAL® 

interpretation workstation. (See st01y 

on page 4.) 

PRESIDENT'S PAGE 

e recognize that the choice news item around Western is the amalgamation of 

the Litton Resou rces Group with Dresser Atlas and the consequent effect on 

our employees, particularly with respect to our Profit Sharing Plan . We have 

attempted to keep all employees fully informed on these matters by including missives 

in the paycheck envelope. On May 1, the merger was successfully completed and the 

new company became known as Western Atlas International , Inc. However, each com

pany in the group will retain its individual identity. For example, we will be Western 

Geophysical , a division of Western Atlas. 
Another subject - all of us are painfully aware of the deplorable present-day status 

of the oil industry in general and domestic exploration in particular. Suggestions have 

been offered from many quarters regarding relief and / or st imulus for our domestic oil 

industry - all requiring some form of government intervention. These suggestions range 

from an import tax on foreign oil , to a re-introduction of the depletion allowance for tax 

purposes, to tax relief or some form of subsidy for exploring frontier areas (like Alaska 

or the deep waters of the Gulf of Mexico), etc . 

Having you as a captive audience, I seize this opportunity to offer some opinions 

on these matters. I will preface these remarks by stating that they are my personal opin

ion and do not reflect Western policy or, for that matter, do not necessarily represent 

discussion or concurrence with any other Westerner. 

Fi rst off- the import tax. To me, expectations for any legislative help for this 

approach seem doomed from the start because the mood of the Congress and the nation 

as a whole will not permit this type of relief. An import tax would impact every pocket

book in the country and, like it or not, would be viewed as the rest of the populace having 

to pay to bail the oil industry out of its problems. Let's face it - unfair as it may seem, 

the index of popularity of the oil industry is pretty low as viewed by John Q. Public. 

Mind you, higher oil prices are coming and when they arrive the nation will have to 

adjust, but to me it is utopian to think people will voluntarily accept a higher price for 

oil when the increased cost comes from an import tax . Besides, as anyone in the oil 

industry should well remember, once the hand of government gets into your business it 

is extremely difficult to remove it. However, to show you how far out of step my logic 

could be, a poll of attendees at the recent American Petroleum Institute and Interna

tional Association of Drilling Contractors meetings showed that a majority of these 

industry people still preferred to press for an import tax. Further, in the interest of 

living wi thin the Gramm-Rudman confines regarding the deficit , it is possible the Con

gress could view an oil import tax as a significant revenue producer and thus grab the 

opportunity to levy the tax. 

In my opinion the oil industry and the nation wou ld be better served by reinstating 

the depletion allowance with the caveat that tax sav ings prod uced must be dedicated to 

domestic exploration - a so-called "plow back" provision. This would definitely spur 

exploration which, in the long run, would reduce our dependence on foreign oil. Such a 

depletion allowance plus some sort of bounty for frontier areas, plus scrubbing present 

laws regarding windfall profits and regulation of natural gas would go a long way toward 
restoring us to a vigorous domestic oil industry. 

Lp/;aL tP a~ 

Neal P Cramer 
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NEWS BRIEFS 

Litton and Dresser combine oil services operations. 

Litton Industries, Inc. and Dresser Indus

tries, Inc. have completed the combina

tion of Litton's Resources Group and 

Dresser 's Atlas division into a new, 

jointly-owned oil services company. 

The new Houston-based company, 

named Western Atlas International, Inc., 

starts business with an annual sales rate 

of approxi mately $550 million and 6,500 

employees worldwide. 

Western Atlas International includes 

the operations of Litton's Western Geo

physical Company, Houston ; Core Lab

oratories, Dallas; Litton Resources 

Systems, Alvin , Texas; Aero Service , 

Houston ; ]. S. Nolen & Associates, 

Houston ; Downhole Seismic Service, 

H arvey, La.; and the operations of Dresser 

Atlas , Houston. 

Litton Resources Group employs 

about 4,000 people and provides seismic 

exploration services and products, reser

voir description, core analysis, petroleum 

simulation software , airborne surveying 

and mapping, and data reduct ion and 

interpretation services. These capabilities 

combined with Dresser Atlas' expertise in 

wireline oil well logging will provide the 

indust ry with the most advanced infor

mation service for evaluating oil and 

gas reservoirs. 

Litton and Dresser each received 

50% of the common stock of Western 

Atlas International. In addition , Litton 

Core Laboratories conducts 
tours of new facilities 
in Dallas. 
During the first week of March , Core 

Laboratories in Dallas held an open house 

of their new corporate headquarters 

for area clients. The event was held over 

received Western Atlas International par

ticipating convertible stock which gives 

Litton between 66 and 2 / 3 % and 70% 

of the equity of the new company. 

Howard Dingman, a senior vice 

pres ident of Litton and head of its 

resources group, is the chief executive 

officer of Western Atlas International. 

Carroll Browning, senior vice president 

of Dresser and head of its Atlas division , 

is chief operating officer. 
The Atlas division of Dresser, based 

in Houston , provides wireline oil well 

I-I award Dingman 

a four-day period and more than 400 

guests attended . 
Tours of the new facilities included 

presentations by representatives from 

Reservoir Fluid Lab, Special Core Analy

sis Lab, Research and Development , 

Technical Data Products, and Geosci

ences. A Production Services truck was 

logging services and employs about 

2, 500 people. Dresser Industries , based 

in Dallas , is a major worldwide supplie r 

of products and services for industries 

involved in petroleum and natural gas 

exploration and development , energy 

process ing and conversion , and mining 

and construction. 

Litton is a technology-based company 

providing advanced electronic and defense 

systems, industrial automation systems, 

and geophys ical serv ices to U.S. and 

world markets. 

Carroll Browning 

conveniently parked near the entrance for 

client inspection. 
Guests' comments were very favor

able. Many were impressed with the high 

level of computerization, the scope of 

projects under development , and the 

broad array of services available. Clients 

outside the Dallas area are encouraged to 

tour the new facilities at their convenience. 

NEWS BRIEFS 

Western's SLIC™ System provides for quick access to spec data. 

Western Geophys ical now has a SUC sys

tem fo r instant access to maps displaying 

the inventory of speculative se ismic data 

available in its data library. 

Multiple Benefits T he PC-based SUC 

(Se ismic Line Inventory Control) Sys tem 

generates several types of graphics out

put, incl uding color-coded "stick" maps 

and line displays. The system guides the 

user, thro ugh menus, in selecting the 

des ired region and then identifying the 

specific sector by entering the geographic 

coordinates. Alternatively, the user can 

enter a line number that is in the area 

of in teres t. 

Parameters that can be displayed on 

the map include line numbers , shotpoints, 

and associated information such as coast 

lines. 

The spec data inventory can be orga

nized to suit the user 's needs. A typical 

setup consists of three categories: current 

inventory available for sale , preliminary 

data currently being processed, and pro

spective data based on proposed surveys . 

Within any category, it is possible to show 

all the ava ilable lines and color-coded spe

cific lines t hat a particular client has pre

viously purchased. The system can also 

compute and display lengths of selected 

li nes and output hard copy reports detail

ing the line data by category. 

Professional Maps A hard copy of the 

sue display can be reproduced on a color 

ink jet printer attached to the computer. 

For client presentations, a color plotter 

can be attached to produce maps and pre

plots. A digitizing tablet is also available 

to allow the user to prepare new maps and 
prep lots. 

Stand-alone Operation The SUC sys tem 

is presently installed on the Compaq 386 

computer. But the system soft ware. is 

compatible with either the IBM PC/ AT 

or the IBM Personal System/ 2 Models 

50, 60, and 80. The spec databank is 

loaded in several 20 Mb Bernoulli remov

able ca rtridges associated wi th the com

puter so that there is no need for linking 

the PC to a host mainframe. 

Expanding Usage T he SLIC system is cur

rently being used by Western's Spec Data 

department in Houston to display data 

available in Alaska. SLIC d;'\ tabanks for 

California and other regions of the U.S. 

are currently being prepared. A simil ar 

system wi ll be set up in the near future in 

London for EAME data. Several oi l com

pany clients have also expressed an inter

est in setting up the SUC System in their 

offices for direct access to Western's spec 

data services. 

Quick Response Patricia Greeson, Spec 

Data Office Manager in Houston , is 

enthusiastic about the SUC System. 

"Before, we had to obtain a printout of 

the seismic lines in the area and then 

refer to sales records to identify the lines 

the client had purchased ," Patricia said. 

"Afterwards, we had to get a copy of the 

base map and use a yellow marker to high

light the purchased lines. This process 

typically took up to a day or day-and-a

half. If lease blocks were required, we 

would need four to five days: ' 

"The SUC System provides us with 

immediate access to spec information ," 

Patricia said. " If a client calls in with 

a request , we can now provide same 

day service with maps that are highly 

professional: ' 

System Development T he SLIC System 

was developed by the Financial D ata 

Processing department which is respon

sible for maintaining the spec database in 

its mainframe computers. 

"The first sc reen we displayed was 

pretty prehistor ic compared to what we 

are currently able to display," said Noel 

Rando, who directed the software devel

opment. "One feature led to another. 

Now we can even digitize new data , a 

technique that will allow other depart

ments at Western to use the SLIC System 

for preplots and survey proposals: ' Ass ist

ing Noel in software programming were 

Wayne Tollett and Ed Latvatalo. 

Future Enhancements The Financial 

Data Processing department is currently 

working on upgrades to the sue soft

ware. Proposed capabilities include maps 

of marine obstructions based on U.S . 

Coast Guard information and maps show

ing OCS ownership of lease blocks from 

the Bureau of Land Management. A local 

area network allowing exchange of infor

mation between several computers is also 

envisioned . 

Spec Data Office Manager Patricia 

Greeson displays a color-coded map on 

Western s new SLIC system. 
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CRYSTAL® System adds new facets. 

Western Geophysical has added new fac

ets to its CRYSTAL® Interpretation Sys

tem th rough a continued commitment of 

R&D resources for rroduct development 

and user support. Recent enhancements 

include improving customer support with 

the appointment of a resident geophysi

cist, new software releases for 2-D and 

3-D interpretation, and an interactive 

VSP processing and interpretation pack

age. Additionally, reservoir analysis, inter

active picking of t ime-velocity pairs and 

inverse modeling have helped to expand 

the horizons of the CRYSTAL work

station . And , last but not least , the 

CRYSTAL software is being installed on 

the new IBM 93 70, a departmental stand

alone system with the process ing power 

of a mainframe. 

Resident Geophysicist Allison Shapiro is 

the division geophysicist responsible for 

product marketing and development as 

well as customer support. Allison , who 

has several years of experience in struc

tural and stratigraphic evaluation, says 

that "being a geophysicist is important 

because I have a better understanding of 

the kinds of problems that arise while 

exploring for hydrocarbons. I understand 

the needs of the interpreter: ' 
A ll ison speaks highly of interactive 

interpretation. "Not only does an interac

tive workstation increase the efficiency 

and productivity of the client by removing 

the tedium of datum posting, but the 
CRYSTAL workstation is an excellent 

interpretative tool. The explorationist 

can recreate paleo-geology, correlate hori

zons across growth faults with large 

displacements, and better analyze possible 

bright spots:' 

Allison mentioned that with IBM's 

recent announcement of the 93 70 com

puter, the petroleum industry will be able 

to interpret interactively on a CRYSTAL 

workstation independentl y from the cen

tral computing faci lity. 

IBM 9370 Installation CRYSTAL soft

ware is now being adapted for use on the 

IBM 9370, the recen tly in troduced super 

minicomputer. Small and quiet enough 

for use in a departmental work area, the 

IBM 93 70 has the full-function capabili

ties of an IBM 3 70 mainframe. It is, how

ever, priced the same and has the same 

site preparation requirements as a stand

alone system. "The dist inction between 

stand-alone systems and host-attached 

systems has been essentially removed by 

developments in computer technology," 

said Vice President Jim H ornsby. The 

first 9 3 70-based CRYSTAL Sys tems will 

be delivered by mid-summer. 

New Software Releases The CRYSTAL 

3-D Release 3.1 allows the user to gener

ate and display in map v iew the inter

section between a fault and a horizon. 

Other upgrades include independent 

operation of the fau lt correlation and 

horizon flattening options, simultaneous 

selection of wiggle, variable area, variable 

density display options, and improved 

menu scrolling. 
The CRYSTAL 2-D Release 2.0 also 

allows independent operation of the fault 

correlation and horizon fl attening options 

and supports simultaneous selection of 

the trace display types. The new software 

uses a hue/ saturation / lightness color 

wheel type menu to ease selection of the 

seismic and mosaic colors. A basemap 

parameter option has also been added to 

the main menu to allow the user to 

display any combination of reference grid, 

seismic line locations, selectable intersec

tion locations, wells, and basemap features. 

Interactive VSP Processing T he 

CRYSTAL System is the only geophysical 

workstation presently offeri ng VSP pro

cessi ng and interpretation . T he package 

allows the user to display and analyze 

VSP data on the high-resolution color 

monitors for interactively selecting 

the optimum processing parameters for 

each dataset. T he package supports 

3-component analysis and includes a vari

ety of modules related to reservoir geo

physics and modeling. 

Industry Acceptance Upgrading on an 

ongoing basis is one of the reasons why 

the CRYSTAL System continues to gain 

acceptance in the industry. The CRYSTAL 

user group is continually expanding as 

new systems are installed at client sites . 

Many other clients use the system on a 

lease basis at Western centers in Houston , 

Calgary and London. 

Providing interpretation assistance 

to CRYSTA L users is new Resident 

Geophysicist Allison Shapiro. 

NEWS BRIEFS 

Western acquires its seventh dual-cable vessel. 

The Resolution is pictured offshore 
Galveston working in deep waters in the 

Gulf of Mexico. 

Western Geophysical's domestic marine 

operations recently acquired the A RCO 

Resolution. The five-year old vessel was 

built specifically for seismic research . 

T he 247-foot vessel, renamed the West

ern Resolution, is curren tly the seventh 

Western vessel equipped with a dual

source, dual-strea mer acq uisition system 

fo r rrojects in the North Sea, Far East, 

South A merica, and the Gulf Coast. 

Dual-streamer data recording expe

dites survey time on 3-D surveys, thereby 

reducing costs. A dual-streamer vessel 

can record data from both cables on one 

se t of inst ruments. All of the vessels use 

the LRS-16A KILOSEIS® Marine Telem

etry System, capable of recording up to 

480 raw seismic channels with 240-

channel real-t ime demultiplexing and 

quali ty control. 

Aero Service awarded principal investigator status on French 
SPOT satellite system. 

Glen T. Penfield, Aero Service's manager 

of geophysical and remote sensing inter

pretation, has been selected as a principal 

investigator for evaluation of the French 

SPOT (Systeme Probatoire d 'Observat ion 

de la Terre) satellite imagery. G len's pro

posal was selected by SPOT as one of only 

five from U.S. scientists dealing with 

geological research . The orig inal com

petition involved over 350 proposals 

received by SPOT Image from around 
the world. 

The proposal involves a joint project 
between Aero Service and ALCOA using 

high resolution, stereo SPOT imagery of 

a major aluminum ore (bauxite) deposit 

near Bake, New Guinea in west Africa, 

to prospect for more economically attrac

tive portions of the deposit and aid in 

logistic operation. The investigator status 

will entitle Aero Service to receive several 

specified scenes from digital SPOT data 

on a first priority, non-commercial basis 

in exchange for presentation and publica

tion of the experimental results. 
The government-owned commercial 

French satellite imagery system, launched 

in early 1986, became fa miliar to many 

Americans when it obtained a series of 

strikingly detailed images of the Cher

nobyl nuclear accident site which were 

broadcast on national media in May, 

1986. 

T he Resolution, under the direction 

of Party Manager Bo Wilkerson and 

Assistant Party Manager Tom Meyer, 

accommodates a crew of 50 and can 

remain at sea fo r nearly six weeks. 

Advanced features incl ude: a specially 

designed hull and propeller to minimize 

ship-generated noise and vibration that 

could interfere with acoustic echoes from 

the sea bottom; an instrument room com

pletely isolated from electromagnetic 

interference and acoustic noise; advanced 

digital cable and recording devices; over

sized reels and extra winches for storing 

and handling longer-than-usual cables; 

satelli te-assisted navigation supported by 

various radio aids to ensure exceptional 

posit ioni ng accuracy; and a radar

controlled coll is ion avoidance system. 

Western is recognized in 
landscaping competition. 
Western Geophysical 's headquarters in 

Houston was recogni7.ed recently as the 

"Best Maintained Industrial Office Park" 

in the nation by the Profess ional Grounds 

Management Society, the landscape 

industry's national trade organi zation. 

Out of 21 national final ists in this hotly

contested category, Western Geophysical 

was selected as the best in America. 

Western's groundskeeper, Environ

mental Landscape Services, Inc. (ELS ), 

received more awards in the competition 

than any other landscape contractor. 
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Seismic monitoring of 
enhanced-recovery process. 
Western's Calgary office has entered into 

a joint venture agreement with the 

Research Council of A lberta that will 

greatly improve the economic viability of 

miscible flood oil recovery processes. 
The 18-month project involves the 

use of advanced geophysical, geological, 

and engineeri ng techniques to produce an 

accurate method of tracking the course of 

flu ids pumped into older petroleum reser

rnirs during enhanced-recovery projects. 

Several large Devonian reefs in 

A lberta are in the last stages of secondary 

production. Tert iary processes are 

required to extract significant amounts of 

the many billions of remaining barrels. 

Calgary's Geoscience group, under 

Manager Keith Hirsche, wi ll be respon

sible for much of the design and testing. 

Peter Aronstam, the aclual project man

ager. will also be direc ting the involve

ment of sister company Core Lab and 

Petresim Engi neering, both of which 

have a substantial role in the early phases 

of the project. 
Pre liminary wo rk, which is now 

underway, involves laboratory acoustic 

measurements on selected reservoir cores 

under subsurfacecondicionsandinthe 

presence of miscible fluids. This work is 

being carried out in the Core Lab Calgary 

facil ity, in association with the Research 

Counci l's "CATSCAN" laboratory in 

Edmonton , Alberta. Subsequent portions 

of the venture will involve synthetic 

modeling of the seismic responses to the 

flooding process, and actual fi eld test ing, 

probably with ind ustry partners. 

Upon completion of this project, 

Western will be in a position to offer 

this service worldwide. 

6 

LRS offers a new, higher-output vibrator. 
A 6 1,800-pound peak force vibrator, 

developed from a project beg un by West

ern Research in the spring of 1985 , is 

now avai lab le from LRS. The LRS-321 

replaces the conventional welded stilt 

structure with a tie rod type sti lt struc

ture , a design currently subject to patent 

application. The tie rod concept provides 

for precise preloading and load sharing by 

all four legs. T his st ructure, along with a 

solid aluminum baseplate, provides excep

tional rig idity and a low-distortion output 

signa l. The vibrator has been tested on a 

variety of surfaces to ass ure the quality of 

its output and its mechanical durability. 

The first vibrator bui lt by Western some 

17 years ago provided only about one

fourth the force avai lable from 

the LRS-321. 
Western will soon field its first crew 

of five LRS-321 vibrators mounted 

on TRT all-terrain vehicles . A truck

mounted vers ion is also available. This 

unit uses an 8x6 truck and provides over 

56,000 lbs. of baseplate weight, yet meets 

U.S . road laws for on-highway driving. 

The LRS-321 represents the next step in the demand for higher-output vibrators. 
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Chinese delegation tours training and research facilities. 
A delegation from the Ministry of Petro

leum Industry of the People's Republic of 

China visited Western Geophysical on 

December 2. T he day-long visit included 

conferences with company officials and a 

working lunch with Western's research 

and development staff . 

Western Geophysical and Core Lab

oratories are currently engaged in a major 

effort to provide technology transfer and 

training in support of the petroleum 

exploration and development programs of 

the People's Republic of China. 

Vice President Jim H ornsby (center) shows Westerns CRYSTAL® workstation for the 

interactive evaluation of exploration data to the visiting Chinese delegation. Pictured 

from left to right are Yu Kangyin, associate professor of East China Petroleum 

Institute, Jim H ornsby, Zhang Yiwei, vice president of East China Petroleum Institute, 

and Xu M enghong, division chief in the Education department of the Minist1y of 
Petroleum Industry. 

Carl Savit honored by IAGC. 
Recently retired Western Geophysical 

Senior Vice President Carl H. Savit (cen

ter ) is shown being presented with a 

plaque commemorating his Life Member

ship in the International Associa tion of 

Geophysical Contractors ( IAGC) by that 

organization's presiden t, Charles F. 

Darden. Looking on is Sandi Savit. T he 

presentation was made during the Novem

ber meeting of the Society of Exploration 

Geophysicists ( SEG ). Mr. Savit was 

recognized for his outstanding contribu

tions to the geophysical ind ustry in both 
technology and governmental areas. He 

is the only individual to have served as the 

chief executive officer of the industry's 

three organizations: the IAGC, SEG, and 

the National Ocean Industries Associa

tion (NOIA). 

Paul Fee named president 
of Core Laboratories. 

Paul Fee has been named president of 

Core Laboratories. He replaces William 

R. Aufricht, who has retired after 39 

years of service with Core Lab. 

Fee joined Core Lab in 1981 as 

operations manager of the company's 

minerals unit, and he most recently 

served as vice president-U.S. Gulf Coast 

operations. He previously was the presi

dent of Chemex Labs (Alberta) Ltd. and 

manager of the Northwest Region for 

Environment-Canada-Environmental 

Protection Services. 

He received a Bachelor of Science 

degree in 1963 from the Universi ty 
of Ma nitoba. 

Core Laboratories provides integrated 
services worl dw ide for resource explora

tion and development. 

Paul Fee 
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Reporter, Brian McGhie 

Photographers, Brian McGhie and 

Philipp Haeusler 

Captain Ted Robinson sharpens his skills 

at taking a sun sight. 

N ew dual-streamer reels pack the cable 

deck of the Western Horizon. In the 
background, guns are installed in the 

bird rack. 

8 

SINGAPORE AWAITS THE ARRIVAL OF THE 

nn17nl1 
unlLUI 

C rates of produce, dozens of 

cartons of eggs, and hundreds of 

pounds of meat and poultry roll 

down the conveyor rack from 

the back end of an 18-wheeler. Sound like 

a scene from the loading dock of your 

local grocery? Actually, this scenario took 

place in Galveston , Texas recent ly when 

the Western H orizon was preparing for 

departure to Singapore. 
However, the Horizon was not just 

in port for supplies and a schedu led crew 

change. Upon completion of the '86 sea

son in Alaska, the ship sailed to Galves

ton for conversion to dual-cable for the 

LRS 16A KILOSEIS® Marine Telemetry 

System. She is soon to be the on ly 

Western boat in the Far East with this 

advanced system onboard. This seismic 

data acquisition system enables a vessel 

to record two parallel seismic run lines 

simultaneously, thereby reducing the 

time required to complete 3-D surveys 

by 50%. 

PROFILE 

T he conversion, which began at 

Bloodworth Bond Shipyard, took less 

than a month , and included alterations 

and installation of dual reels, all new wi r

ing, and generators. After picking up sup

plies in Galveston the Horizon headed 

out to the Gulf of Mexico for signature 

tests. By the first week in February, the 

Horizon was ready to set sail for the Far 

East. T he crew number changed from 

P-120 to P-131 and the boat and crew are 

now a part of the Far East division. Five 

years ago the Horizon was launched from 

Sing Koon Seng Shipyards in Singapore 

after her completion. She is celebrating 

her fift h birthday by returning to her 

point of origin. 
At the time of this writing, the 

Horizon is in transit to Singapore via the 

Panama Canal. This is a rare time when 

the crew can catch up on painting, clean

ing, organizing, and repairing equipment. 
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Observing safety rules while barbecueing on deck for the crew of the Horizon is Cook 

Brian McGhie. 

Working on a dual-tier airgun array is Gun Mechanic Charles Clees. 

10 

PROFILE 

T he marine crew is directed by 

Captain Ted Robinson. On deck, under 

his supervis ion , are Chief Mate David 

Al len, mates Malcolm Porter and Mike 

Saunders, and seamen Barry Witcher and 

Coral Doran. To make sure the Western 

H orizon is kept running soundly, Chief 

Engineer Mario Lister and oi lers John 

Mack and Richard Pryor are aboard for 

the 11 ,600-mi le transit. 

Party Manager Tom Haymer had his 

hands full in Houston during the conver

sion and has done a fine job. Tom, as well 

as several others, will be transferring to 

the Singapore division and will remain 

with the boat in the Far East. 

Chief Cook Brian McGhie is on board 

during transit with the help of Jack 

Chambers as galleyhand. Technical exper

tise is being supplied by Ron Nickell 

of the Singapore division. Overseeing 

the gun deck and making preparations 

for production are Chief Gunner Dennis 

Bible and Gunner Mark Umfleet. Onboard 

to conduct signature tests on the way to 

Panama are Senior Coordinator Bob 

Brown of the Singapore division, Assis

tant Coordinator Jeff Mayville, Techni

cian Jerry Moen, and Gunners Charlie 

Clees, Jamie Dozier, and Mark Cameron. 

LRS install ation specialist Charles 

Albright is onboard to iron out any prob

lems with the system. 

Many Westerners who worked on 

the H orizon under the West Coast and 

Alaska division will not continue with the 

boat to Singapore. They will miss her 

familiar profi le on the horizon of West 

Coast waters but feel sure she wi ll 

continue to be at the forefront of research 

and development for Western Geophysical. 

Inspecting the navigation system on the Horizon is Westerns 3D QC man in the Far 
East, Geophysicist Philipp Haeusler. 

Jim Benedetto, junior observer, deploys 
the tow fish for a deep tow signature test 
in transit to Singapore. 

Rigging up electronics for the triangula

tion system on the Horizon is Geophysi

cist Bill Behrens. 
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tion system on the Horizon is Geophysi

cist Bill Behrens. 
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DOE Report Urges 
Strengthening of 
U.S. Oil Industry 

A study released in March by the 

U.S. Department of Energy 

(DOE) on U.S . energy secu rity 

has acknowledged what oil field 

companies have known for several ycars 

declining domestic oil production has cre

ated a growing dependence on imports 

(see chart). 

The study predicts that, based on the 

current trend , the U.S. will be importing 

50% of the oil it needs by mid-1990 's. At 

the present time, imports have reached 

5.3 million b/ d or 38%, up sharply from 

the 30% level in 1985, and above the 

3 5% mark which triggered the energy cri

sis in 1973. Some industry analysts are 

predicting that imports will cross the 50% 

level as early as 1990 and may reach as 

high as 60%. 

Call for Action "One crucial ingredient of 

U.S . energy security," the report states, 
" is a more competitive domestic oil indus

try that will explore for and develop U.S . 

oil reserves: ' 

Commenting on the report, Energy 

Secretary John S. Herrington said , "It is 

clear, based on these findings and this 

12 

review, that initiatives must be taken to 

strengthen the U.S. oi l and gas industry 

and to reduce our growing dependence on 
insecure imported oil :' Herrington has 

urged the Reagan adm inistration to take 

steps that would increase the domestic oil 

output by 1 million b/ d. While not sug

gesting specific policy changes, the report 

identifies three categories of incentives to 
revitalize the industry: a tariff on imported 

oil , tax and financial incentives, and lease 

term and royalty fee adjustments . 

Import Fee Several sectors of the oil 

industry, particularly the domestic oil pro

ducers and some service companies, favor 

the tariff. Proposals have been introduced 

to impose an import fee ranging from $5 

to $10/ bbl or a variable fee to keep the 

price from dropping below a designated 

floor price. Senator Lloyd Bentsen 

(D-Tex) has proposed a national energy 

security policy to limit U.S. oil imports 

to 50%. 
But tariff proposals are not favored 

within the industry by some major pro

ducers who have production overseas. 

Domestic refining and petrochemical 

PROFILE 

companies are also disinclined to pay 

tariffs that will increase their feedstock 

and energy bills. Foreign oil producers, 

such as Mexico and Venezuela, have 

sa id an import fee will have a debilitat

ing effect on their petroleum export

based economies. 

Congressional opinion is also divided. 

Representatives of northern states pre

fer the continuation of low-cost energy 

brought about by the price drop. On the 

contrary, most representatives of oil 

producing states see the import fee or 

meaningful tax relief and new incentives 

as the principal means to prevent a 

collapse of the U.S. oil service industry. 

The Reagan administration is 

opposed to the tariff based on its philo

sophical reluctance to intervene in the 

marketplace. Government officials also 

fear that a fee would raise energy prices 

nationwide, increase inflation , and affect 

the U.S. trade balance. 

Tax Incentives In a letter accompanying 

the report sent to Pres ident Reagan, Sec

retary Herrington has recommended rais

ing the depletion allowance to 27.5% for 
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all oil and gas properties and for enhanced 

recovery production. The present deple

tion rate is 15% and is reserved for the 

firs t 1,000 bl d of production by indepen

dent producers, subject to a ceiling of 

50% of net income. 

Other recommendations encompass 

a repeal of the "windfall profits" tax 

and natural gas reform, including price 
decontrol. 

Exploration Incentives H errington has 

suggested to President Reagan a tax 

change that would allow oil companies to 

expense geological and geophysical costs 

in the same manner as intangible drilling 

costs. This measure would raise produc

tion 200 ,000 b/ d by 1992 and add 700 

mill ion bbl to U.S. reserves. The ad min

istrat ion is also considering a 5% cred it 

for all exploration and drilling ex pendi

tures to boost production by an additional 
325 ,000 b/ d. 

Leasing Changes The DOE report sug

gests the government consider increased 

access to federal lands through the OCS 

(Offshore Continental Shelf) leasing pro-

1984 1985 1986 1987 

gram and leasing of the Arctic National 

Wildlife Refuge coastal plain in Alaska. 

Offshore exploration could also be 

spurred by reducing minimum bids from 

$864,000 to $144,000 for a typical tract 

and by defering the OCS bonus payments , 
according to the DOE report. 

Positive Signs The DOE report has iden

tified the steps the U.S. government 

could take in strengthening the U.S. oil 

industry. Another positive sign is Saudi 

Arabia's return as the OPEC swing 

producer (Oil & Gas Journal, March 30, 

1987) to prevent an oversupply in crude 
markets. 

Enactment of the exploration incen

tives and continued stability of world oil 

prices may mark the beginning of a turn

around in the oil services industry. 
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Aero s MACROMETER® CPS 
System is used worldwide for 

precise mapping and engineering 
applications. 

PROFILE 

l 

,. 

A C R 0 S S T H E P L A N E T 

ince its introduction in 1982, 

Aero Service's MACROMETER 

GPS System has emerged as the 

premier instrument for precise 

control surveys. The system uses signals 
from Global Positioning System ( GPS) 

satelli tes circling the earth to pinpoint a 
location with millimeter-level accuracy. In 

fact, Aero 's current dual-frequency sys

tems are faster than any single-frequency 

system on the market. 

Multiple Applications Available on an 

exclusive basis from Aero Service, dual

frequency MACROMETER II™ equip

ment is being used wherever precise static 

positioning is required. Typical applica

tions include establishment of control for 

3-D seismic projects and siting petroleum 
drilling and production facilities . Outside 

the energy industries, MACRO METER 

equipment is used in photogrammetric 

mapping, planning of highways and town

ships, siting airports, transmission and 

pipelines , and for measuring the earth 's 

subsidence on land and offshore. 

Geodetic Reference The MACROMETER 

System is so precise that it is used to estab

lish primary control within the U.S. 

National Geodetic Reference System 

( NGRS ). GPS-derived first-order points 

are used as a reference for lower-order 

surveys performed with conventional 

survey instruments. "The National Geo

detic Survey (NGS), the U.S . government 

agency responsible for national survey 
control , has used the MACROMETER 

System to establish their first-order con

trol since 1983," said Jim Cain, manager 
of GPS Services. 

International Usage The MACROMETER 

System has been used since 1983 to estab

lish first-order and second-order networks 

throughout Western Europe. In the Fall 

of 1985 , Aero Service provided GPS 

points for a major control survey project 

in the Northern Alberta region of Canada 

that was used to provide detailed control 

for planning of several townships . Aero 's 

GPS crews have also supported Western 

Geophysical's seismic activities in Brazil 

and Colombia. 

A recent survey conducted for a 
national highway in Cameroon, Africa, 

Aero MACROMETRY5
M crews established 

first-order points over 100 kilometers at 

one- to two-foot accuracy, a task that 

cou ld not have been accomplished easi ly 

without MACROMETER technology. 

Photogrammetric Mapping Aero Service 

has provided mapping control with GPS 
for many clients in the U.S. , ranging from 

coal companies to resorts and ranches. 

GPS points are often used as photo con

trol points. Sometimes, Aero establishes 

a control network and this is then further 

densified through the use of traditional 

survey methods. 

Transportation Planning Cain elaborated 

on some of the recent transportation

related work conducted by Aero Service. 
"In the summer of 1986, Aero surveyed 

three areas for the California Department 
of Transportation and subsequently con

ducted a high-order survey for urban 

highway planning in Phoenix for the Ari

zona Department of Highways," he said. 

The purpose of the survey was to ensure 

that 12 separate freeways met at desig-

PROFILE 

nated points. Aero Service saved the 

client six months and 50% in costs by 

using MACRO METER technology rather 

than terrestrial methods. 

Superior Technology The MACRO

METER II System is superior in speed 

and accuracy not only to conventional 

survey systems, but to other types of GPS 

systems as well. "The dual-frequency 

capability of our second-generation 

MACROMETER II System often allows 

us to complete three to four setups per 

day per instrument compared to only one 
or two observations possible with the 

single-frequency models," Cain said. "The 

MACRO METER Systems do not depend 

upon decoding of the GPS satellite 

signals, a requirement which may hamper 

the competing code-based systems when 
the coded transmissions (P-code or 

degraded CJ A code ) are encrypted for 

security reasons:' 

Combined Surveys Cain explained that 

Aero's surveyors conducted not only GPS 

surveys, but were also trained in Transit 

satellite operations as well as conven

tional terrestrial surveying methods. The 
field survey teams often establish mon

umentation and conventional azimuth 

and reference marks. For example, Aero 

is under contract to provide directly to the 

NGS first-order horizontal/ vertical mon

umentation and terrestrial surveys as well 

as GPS MACROMETRY surveys in sup

port of a statewide airport control project 

in New Jersey. 
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MACROMETER equipment is being used to measure subsidence of the North Sea 

Ekofisk and Stratfjord fields. 

A MACRO METER antenna is set up on a photogrammetric marker. M aps are created 

by matching the marker as seen in aerial photos with the precise location coordinates of 

the marker computed from CPS observations. 
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Subsidence Studies Cain said the MAC

ROMETER System is particularly suited 

fo r monitoring changes in elevat ion over 

time at a specific point. MACROMETER 

equ ipment is currently being used in the 

North Sea Ekofisk and Stratfjord oilfields 

to measure subsidence of the ocean floor 

due to the extraction of oi l and gas. Aero 

Service is conducting a sim il ar study to 

monitor subsidence near the Falcon Res

ervoir in South Texas. The plan is to go 

back annually to the si te to compute sub

sidence over time. 

Special Applications A special applica

tion of the MACROMETER technology 

took place recently when Aero Service 

es tablished a network of points for the 

U.S. A rmy Aberdeen Provi ng Ground to 

sub-centimeter accuracies of about one 

part per 300,000 relative to baseline 

length . Army personnel will position sen

sors on these control points to precisely 

determine the performance of weapons 

delivery systems. 

Upcoming Developments Aero Service 

will be releasing the third-generation of 

the MACROMET ER technology called 

the MINI-MAC;i-1 in summer of 1987 . 

The MINI-MAC Model 1816 single

frequency unit is a Cl A-code based 

system . The dual-frequency MINI-MAC 

Model 2816 is a codeless, L2 frequency 

sys tem which is also designed to exploit 

the useful features of the Cl A code 

message in the Ll channel, while not 

depending on the accuracy of that Cl A 

code message for accuracy in the resul

tant survey. Both system designs make 

use of the state-of-the-art GaAs (galium 

arsenide) semi-conductor technology for 

high processing speed and compact, port

able packaging. 

Children gather to have their picture 

taken with a MACROMETERfield setup 

in Mocajuba, Brazil, near the mouth of 

the Amazon River. 

The MACROMETER antenna is set up 
for observations near Puerto Gaitan in 

the Llanos area of Colombia, South 

America. 

Road-side set up of MA CROMETER 

equipment took place near Roscoe, N ew 
York in 1985. 

''You Lookin' for UFOs?'' 

The MACROMETER System, with 
its four-armed antenna inside a crys

tal dome, draws quizzical stares from 

the tribesmen in the jungles of the 

Amazon as well as from the coal 

miners of Kentucky. 

"People always stop and ask 

about it ," said David Harper, who 

has the distinction of being the first 

member of the Aero Service GPS 

field crews. "One of our observations 

was adjacent to a lava field near 

McKenzie Pass in Oregon, a big 

tourist attraction. I counted 6 7 peo

ple who came within an hour to ask 

what I was doing. Finally, I had to 

write up a description and post it on 

the truck:' 

Farzad Mohagheghi , another 

Aero GPS crew member, remembers 
an occasion in Kentucky when he 

was approached by some locals who 

asked, "Are you looking for UFO's?" 

On another occasion, when an 

Aero crew had set up in the Califor

nia sand dunes, dirt bikers thought 

they were from the EPA and were 

measuring the noise level of their 

bikes. 

Curious onlookers are the least 

of the difficulties encountered by the 

MACRO METER crews. For one 

thing, they work very strange hours. 

The GPS satell ite observation win

dow is approximately six hours per 

day. But the window shifts four min

utes every 24 hours. On the basis of 

Murphy's Law, this usually means an 

observation period typically occurs 

during the middle of the night in the 
dead of winter in Northern Alberta 

or the middle of the day in the hot 

tropical jungles of the Amazon. 

MACROMETER is a reg istered trademark , MACROMETER Il and MINI-MAC are trademarks, 
and MACROMETRY is a service mark of the Aero Service Division of Western Geophys ical 
Company of America. 
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MACROMETER equipment is being used to measure subsidence of the North Sea 

Ekofisk and Stratfjord fields. 

A MACRO METER antenna is set up on a photogrammetric marker. M aps are created 

by matching the marker as seen in aerial photos with the precise location coordinates of 

the marker computed from CPS observations. 

16 

PROFILE 

Subsidence Studies Cain said the MAC

ROMETER System is particularly suited 

fo r monitoring changes in elevat ion over 

time at a specific point. MACROMETER 

equ ipment is currently being used in the 

North Sea Ekofisk and Stratfjord oilfields 

to measure subsidence of the ocean floor 

due to the extraction of oi l and gas. Aero 

Service is conducting a sim il ar study to 

monitor subsidence near the Falcon Res

ervoir in South Texas. The plan is to go 

back annually to the si te to com pute sub

sidence over time. 

Special Applications A special applica

tion of the MACROMETER technology 

took place recently when Aero Service 

es tablished a network of points for the 

U.S. A rmy Aberdeen Provi ng Ground to 

sub-centimeter accuracies of about one 

part per 300,000 relative to baseline 

length . Army personnel will position sen

sors on these control points to precisely 

determine the performance of weapons 

delivery systems. 

Upcoming Developments Aero Service 

will be releasing the third-generation of 

the MACROMET ER technology called 

the MINI-MAC;i-1 in summer of 1987 . 

The MINI-MAC Model 1816 single

frequency unit is a Cl A-code based 

system . The dual-frequency MINI-MAC 

Model 2816 is a codeless, L2 frequency 

sys tem which is also designed to exploit 

the useful features of the Cl A code 

message in the Ll channel, while not 

depending on the accuracy of that Cl A 

code message for accuracy in the resul

tant survey. Both system designs make 

use of the state-of-the-art GaAs (galium 

arsenide) semi-conductor technology for 

high processing speed and compact, port

able packaging. 

Children gather to have their picture 

taken with a MACROMETERfield setup 

in Mocajuba, Brazil, near the mouth of 

the Amazon River. 

The MACROMETER antenna is set up 
for observations near Puerto Gaitan in 

the Llanos area of Colombia, South 

America. 

Road-side set up of MA CROMETER 

equipment took place near Roscoe, N ew 
York in 1985. 

''You Lookin' for UFOs?'' 

The MACROMETER System, with 
its four-armed antenna inside a crys

tal dome, draws quizzical stares from 

the tribesmen in the jungles of the 

Amazon as well as from the coal 

miners of Kentucky. 

"People always stop and ask 

about it ," said David Harper, who 

has the distinction of being the first 

member of the Aero Service GPS 

field crews. "One of our observations 

was adjacent to a lava field near 

McKenzie Pass in Oregon, a big 

tourist attraction. I counted 6 7 peo

ple who came within an hour to ask 

what I was doing. Finally, I had to 

write up a description and post it on 

the truck:' 

Farzad Mohagheghi , another 

Aero GPS crew member, remembers 
an occasion in Kentucky when he 

was approached by some locals who 

asked, "Are you looking for UFO's?" 

On another occasion, when an 

Aero crew had set up in the Califor

nia sand dunes, dirt bikers thought 

they were from the EPA and were 

measuring the noise level of their 

bikes. 

Curious onlookers are the least 

of the difficulties encountered by the 

MACRO METER crews. For one 

thing, they work very strange hours. 

The GPS satell ite observation win

dow is approximately six hours per 

day. But the window shifts four min

utes every 24 hours. On the basis of 
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Company of America. 
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An emerging technology for efficient reservoir management. 

The worldwide average for recover

ing oil and gas from a reservoir is 

30%. In order to find additional 

oi l, an oil company is faced with 

the choice of trying to discover a new 

field or using more efficient means to 
extract more hyd rocarbons from an exist

ing field. The second option is attractive 

because the time and expense for drilling 

high-risk wildcat wells can be avoided and 
there is no need to construct new develop

ment , production, and transportation 

faci lities. As such , better reservoir man

agement for improved oil recovery may 
hold the key to developing tomorrow 's 

energy suppl ies at today's prices. 

Reservoir Geophysics Reservoir manage

ment can be improved if petroleum engi

neers have access to detailed information 

about the reservoir. A new discipline, 

called reservoir geophysics, has evolved 

tha t employs new tools and techniques 

focused on reservoir description. 3-D seis

mic technology, for example, is already an 

important reservoir geophysics tool. It 
provides the lateral detail that cannot be 
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obtained from sparsely located wells. Ver

tical seismic profiling is another tool 

which provides greater vertical and lateral 

detail around the borehole than the con

ventional seismic method. 

Aside from developing techniques of 

reservoir geophysics, there is a need to 

develop complementary technologies, 

e.g. , an interactive system to integrate 
seismic data with information from bore

hole and mud logs, and core analysis. Fur

thermore, we need to incorporate a 

feedback scheme so that production data 
(production history and information from 

well tests, including seismic monitoring) 

can be used to revise the reservoi r si mu

lat ion model in a way that is consistent 

with both the production data and the 

integrated reservoir description. 

Joint R&D Effort Western Geophysical has 

initiated R&D projects, in conjunction 

with other members of Western Atlas 

International (see story on page 2 ), for 
developing new methodologies that meet 

the requirements of reservoir description, 
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and which combine geophys ical tech

niques with traditional geological and res

ervoir management methods to improve 

the efficiency of oil recovery. 
Research groups wi thin Western 

include the London R&D department, 
Calgary Geosciences department, and the 

Integrated Exploration Technology and 

Vertical Seismic Profiling (VSP ) groups 

in Houston. Information and ideas are 

exchanged between Western's research 

scientists and their counterparts at Core 

Lab and Core Research in Dallas and J.S. 

Nolen & Associates in Houston . Indeed, 
these groups are diverse, in terms of loca

tion as well as discipline. Despite the 

diversity, these segments must work 

together to achieve a goal that is beyond 

the capacity of any individual group. 

Reservoir Description A reservoir is a 

hydraul ic machine where hydrocarbons 

are made to flow into a production well. 

Five main parameters which describe this 

machine are structure, porosity, permea

bility, fluids, and drive mechanism. 

Reservoir structure is determined 

fro m evaluation of seismic data and well 

logs. Porosi ty variations and fluid charac
teristics are inferred from logs and core 

analysis. A combination of well logs, core 

measurements and well test results are 

used to define the average permeability 

and to describe the drive mechanism. 

Recent developments in seismic 

surveys, such as shear wave and 3-

component sensing, provide information 

about porosity, fluid types, and directional 

fractures. Research and development 

projects are underway to improve the 

vertical resolution of these methods for 

achieving an accurate description of the 

reservoi r using VSP and land surface 
seismics. 

Management : We must operate our 

hydraulic machine efficiently for a good 

return on investment. Remember that 

our machine does not come with switches 

and levers and an instruction booklet. It 
lies buried some several thousand feet 

deep and we need to do more than digging 

and dusting to operate this machine. Our 
purpose must be to understand the 

machine's components in detail, carefully 

employ the mechanisms that drive it and 
monitor its performance so that correc

tive action can be taken before a fai lure 

occurs. Reservoir management is con

cerned with the planning and execution 

of measurements , analyses and decisions 
needed to achieve th is purpose. 

A Tradi tional Method: Figure 1 shows 

a traditional method of reservoir manage

ment. In Core Lab's consulting and engi

neering group, geologists use mud logs, 

wireline logs, core analyses and their 

understanding of the depositional envi

ronment to map at least the basic five 

parameters that describe a reservoir. Fig

ure 2 shows an isometric projection of a 

Figure 1 Traditional Method 

describe mode l predict compare 

GEOLOGICAL & 
PETROPHYSICAL 

BLOCKING & 
AVERAGING SIMULATION 

Figure 2 Submarine Distributary Channel 

distribution pattern for sand lithofacies 

deposited in a submarine distributary 
channel. Such a deltaic pattern is formed 

when rivers deposit sediments as they 

flow into a sea. The isometric projection 

shows a stack of ancient deltas. 

Assume that the geologist has 

mapped the reservoir parameters accord
ing to the distribution shown in Figure 2. 

Figure 3 shows a reservoir model: a ver

sion of reservoir description where the 

reservoir structure has been partitioned 

into solid blocks and reservoir parameters 

have been averaged over each block. We 
input this model into a reservoir simula

tion program. The output is a prediction 

PROFR.E 

MODEL 
UPDATE 

feedback 

Figure 3 Gridding and Averaging 

of performance history: cumulative vol

umes of recovered hydrocarbons and 

water, production rates and pressure dis

tribution at regular intervals (say one 

year) after the start of the production. J.S. 

Nolen & Associates provide the reservoir 
simulation programs. 

Let us return to Figure 1. The 

predicted performance history may not 
agree with the actual observation. We 

then update the reservoir model in a way 

such that the difference between the 

actual and predicted histories is mini

mized . W ith the updated model as input, 

we can predict the reservoir performance 

in the future. As the reservoir continues 
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to produce, corrective action is requ ired 

when the actual performance changes 

anomalously relative to the predicted level. 

Pitfalls 
The traditional method has several 

problems. 

1. Low Spatial Resolution . Geologists 

can identify lithofacies and reservoi r 

parameters only at we ll locations . 

Away from the wells, however, they 

often linearly interpolate the well 

measurements. Even a casual look at 

road-cuts across hills or exposed 

rocks will con vi nee an observer that 

lithofacies change rapidly and linear 

interpolation is a gross simplification 

of the spatial detail. 
Figure 4 shows the wireline logs 

from wells 1 and 2 (Figure 2 ). A lin

ear interpolation will give a continu

ous channel sand layer between the 

wells. Figure 2 shows that the two 

sand bodies are, in fac t, disconnected. 

Any development and production 

plan based on the linear interpolation 

will obviously be wrong for this case. 

2. Slow Turnaround. T he current pro

ced ure for reservoir description 

employs paper displays, manual cor

relation of lithofacies and editing of 

Figure 4 Linearly Interpolated Geological Model 
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maps. An average tu rnarou nd is 

about 10 weeks, considered too long 

for engineering decisions. 

3. Inconsistent Model Updating. Reser

voir simulat ion is like weather fore

casting. You can get rained out when 

the weatherman prom ises you a 

sunny day for a picnic. The way to 

avoid a disaster is to regularly check 

the forecast against the actual 

weather. 
This is not done, however, in 

history match ing. Reservoir model is 

generally updated without checki ng 

whether the rev ised model is still 

geolog ically feasib le. [f carried to an 

extreme, one can end up with a res

ervoir model that has little sim ilarity 

with the geology on which it is based. 

Sole reliance on a computer program 

can easily lead one to an unreal world . 

H ave you noticed that programmers 

sketch their trees upside down ? 

Proposed Method 
Figure 5 shows a schematic of the 

proposed method. 

1. Higher Spatial Resolution. A major 

change relative to the traditional 

method is the inclusion of seismic 

data to describe the reservoir. Seis

mic data , especially 3-D , can provide 

the spat ial resolution that is lacking 

in the linear interpolation method . 

Structure and porosity can be 

mapped with acceptable vertical res

olution by using seismic techniques. 

2. Faster Turnaround. Core Data, a 

division of Core Lab, is developing 

an interactive graphics system to 

describe a reservoi r on the basis of 

geological and petrophysical data. 

The introduction of this system will 

significantly shorten the reservoir 

description turnaround time. 

PROFILE 

3. Consistent Model Updating. Refer to 

the box title " repeat seismic and wire

line measurements" in Figure 5. In 

terms of the weather analogy, this 

step ensures that we check the fo re

cast with the act ual weather at regu

lar intervals. 

Two Cultures 
Ask a geologist to describe his reservoir. 

He may say, "Sandstones, 17 feet thick. 

The top of the reservoi r is 10,251 feet 

deep at Well 5. There is a gentle dip 

towards Well 4 to the north :' Put the 

same question to a geophysicist. His reply 

may be, "lt is below the strong reflector 

at 2.5 seconds, 0.5 milli seconds per trace 

dip towards NNE. There is a reverse fau lt 

920 feet north of Well s:· 
T here is nothing common between 

the descriptions of the same reservoir. 

T he geologist's description is in terms of 

depth , with emphasis on vertical detail at 

the well locat ion but only a vague sugges

tion about what happens as you go away 

from the well. In contrast , the geophysi

cist 's descript ion is in terms of time, with 

fine lateral detail but vague or absent ve r

tical informat ion about depth , thickness 

or lithology. In short , exploration geo

physics and reservoir development and 

production geology have separate cul

tures. Their languages, units of measure

ments, and resolution requirements are 

different . (See Table 1.) Traditionally, 

they have stayed apart but now we need 

to combine their strengths for a better 

reservoir description . 
In order to contribute to the reser

voi r description culture, reservoir geo

phys ics must adopt the language, unit 

and resolution requirement of that 

culture. 

• 

• 

In order to bridge the cultural gap, 

we need to sharpen exploration tools and 

methods very significantly. Developments 

required encompass field acquisition, data 

processing, and interpretation. A number 

of projects in the areas of high resolution 

3-D seismology, 3-component technology, 

ve rtical se ismic profiles, interact ive high 

resolution processing and interpretation 

and data integration are underway to 

address each aspect of the gap. 

Even when we have completed the 

developme nt of technology proposed 

here, there wou ld still remain some key 

reservoir parameters that are currently 

categorized as geophys ically not vis ibl e. 

We have long wondered why; we should 

be asking - why not? 

A/tab Alam is manager of London 
Research and Development. He has an 

MS degree in physics, mathematics 

and geophysics and a Ph. D in electri

cal engineering. 

Figure 5 Proposed Method 
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Table 1 

REPEAT SEISMIC & WIRELINE 
MEASUREMENTS 

model 

BLOCKING & 
AVERAGING 

Aspect Exploration Geophysics 

Vertical Axis 
Vertical Resolution 
Depth of Focus 
Maps 

Survey Objective 

Time 
10 m 
Wide Open 
Relative Surface 

One-time baseline data 
required for exploration 

predict compare 

SIMULATION 

MODEL 
UPDATE 

feedback 

actual 

Reservoir Geophysics 

Depth 
1 m 
Narrow, confined to target 
Absolute thickness that 
ties at wells. 
Baseline plus multiple 
monitors required 
for surveillance 

London R&D staff consists of (left to right) Patrick Cher/et, Peter Caragounis, 
Norman Jessup, Ali Ardali, A/tab Alam, Karl Millahn, Malcolm Francis, Oz Yilmaz, 

Muhammad 1'ahseen and Vivian Millson (front). 
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PARTY PICKINGS 

Woodward, Oklahoma 7 0 5 Party 705-

Reporter, Ray Hughes 

Serving the needs of all clients simulta

neously is standard procedure for Crew 

705. Permit agents Larry Miller and John 

Knowlton stay ready whether the next 

line is near home in Woodward , Okla

homa or Kansas , Colorado, or the Texas 

Panhandle. 
Surveyors Gregory Turner and 

Darrell Gray and H elper Rick Holland 

need advance notice as to what survey 

instrument , survey chain, and topo maps 
they will be needing on the next trip. 

Observer Robert (Bob) Mierkiewicz 

keeps track of each clients set of parame

ters and arranges for all necessary equip

ment and channel adjustments on the 

system. 

One set of geophones is left in our 

shop for Cable Mechanic Dennis James 

to shake test and water test. Bob 
Mierkiewicz also draws a sketch of the 

geophone layout for cable truck drivers 

Mike Dauer and Cliff Hair to pass on to 

juggies Gonzalo Soto, Onsimo Villegas, 

Felipe Soto, Anastacio Campa, Silvestre 

Salcedo, and Manuel Labastida. 
The vibrator crew is lead by 

Mechanic Clyde Kendrick. The operators 

are Keith Calip, Paul Layman, Tony 
Bennett, and Bob McBee. These men are 

experienced operators proficient at instru

ment maintenance. This crew experience 

helps with our safety record. We only had 

one minor accident in 1986. 

Hattiesburg, Mississippi 750 Party 750-

Reporter and Photographer, Butch Allen 

Party 7 50 "does it again" as they have 

completed one year of service without a 
single lost day. Not only did 7 50 work 

over 66,000 hours without any lost days, 

they also had no at-fault vehicle accidents. 

To some this may not seem like such 

an achievement, but operating 10 to 14 

vehicles 10 to 12 hours a day without an 

accident is quite a feat. The crew mem

bers are responsible for their own safety 

as we ll as the well-being of the public. 

Hundreds of people come into contact 

with Western operations on a daily basis. 

Party 750 continues to meet this task 

with a very high level of professionalism. 

December, January, and February 

are usually bad months for seismic work. 

Often it is too wet and not cold enough 

to freeze the ground to support our 

trucks. When necessary, we go to work at 

4 a.m. in order to get something accom

plished before the ground starts to thaw. 
Weather problems such as this and 

meeting client requirements keep Party 

Manager Ray Hughes and Manager Joe 

Walker planning ahead. 

Attending Party 7 50 s safety dinner are (left to right) Ray Cerdan, Mr. and Mrs. Adrian 

Wallace, Mr. and Mrs. Bill Sanderson, and Theresa and Tom Croce. A Western client 

who attended commended the group on an accident-free year. 
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PARTY PICKINGS 

68 Party68-
Western Harbor 

Reporter and Photographer, Dick Bye 

T he Western Harbor, Party 68 , cele
brated with another safety dinner for 

completion of six months of operation 

without a lost-time accident. T he Har

bors first safety dinner was held in June, 

1983. Four members of that crew were 

present at this party, as was Party 
Manager Bo Wilkerson. 

The dinner was held at Claries 

Restaurant in Galveston, Texas, and was 

attended by Safety Director Wayne 

Prince, Marine Transport Supervisor Jim 

Squires, Supervisor Jerry Peterson, and 
several of the crewmen's wives. 

After dinner, Bo Wilkerson made 

introductions. Marine Safety Supervisor 

Dick Bye and Wayne Prince conducted a 

meeting and congratulated the crew on 
the ir outstanding safety record. 

A number of crew members received 

safety awards and door prizes. The crew 

was entertained by crew member John 
Rusi's piano performance and singing. 

Congratulations to Party Manager 

Bo Wilkerson, Assistant Party Manager 

Dave Beile, captains Bursie Dodge and Al 

Battaya, coordinators Dave Bivin and 

Curtis Sims, and the entire crew for a job 
well done. 

A udrey Dunn, cook aboard the Harbor, 

has been with Western for five years. 

Gunner Nick Tomac displays /;is safety award, a WGC pull
over sweatshirt. 

Crew 68 Junior Observer Johnnie Coleman accepts a safety award 
from Margaret Wilkerson while Safety Supervisor Dick Bye 
looks on. 

Attendees at Party 68 s recent safety dinner included (left to right) 

Supervisor Jim Squires, Oiler Fred Thompson, Mary Shepperd 
and Chief Engineer Sam Shepperd. 
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neously is standard procedure for Crew 

705. Permit agents Larry Miller and John 

Knowlton stay ready whether the next 

line is near home in Woodward, Okla

homa or Kansas, Colorado, or the Texas 

Panhandle. 

Surveyors Gregory Turner and 

Darrell Gray and H elper Rick H olland 

need advance notice as to what survey 
instrument, survey chain , and topo maps 

they will be needing on the next trip. 

Observer Robert (Bob ) Mierkiewicz 

keeps track of each clients set of parame

ters and arranges for all necessary equip

ment and channel adjustments on the 

system. 

One set of geophones is left in our 

shop for Cable Mechanic Dennis James 

to shake test and water test . Bob 

Mierkiew icz also draws a sketch of the 

geophone layout fo r cable truck drivers 
Mike Dauer and Cliff H ai r to pass on to 

juggies Gonzalo Soto, Onsirno Villegas , 

Felipe Soto, Anastacio Campa, Silvestre 

Salcedo, and Manuel Labastida. 

The vibrator crew is lead by 

Mechanic Clyde Kendrick. T he operators 

are Keith Calip, Paul Layman, Tony 

Bennett, and Bob McBee. T hese men are 

experienced operators proficient at instru

ment maintenance. T his crew experience 

helps with our safety record. We only had 

one minor accident in 1986. 

Hattiesburg, Mississippi 750 Party 750-

Reporter and Photographer, Butch A llen 

Party 750 "does it again" as they have 

completed one year of service without a 

single lost day. Not only did 750 work 

over 66,000 hours without any lost days, 

they also had no at-fault vehicle accidents. 

To some this may not seem like such 

an achievement , but operating 10 to 14 

vehicles 10 to 12 hours a day without an 

accident is quite a feat. The crew mem

bers are responsible for their own safety 

as well as the well -being of the public. 

Hundreds of people come into contact 
with Western operations on a daily basis. 

Party 750 continues to meet this task 

with a very high level of professionalism. 

December, January, and February 
are usually bad months for seismic work. 

O ften it is too wet and not cold enough 

to freeze the ground to support our 

trucks. When necessary, we go to work at 

4 a.m. in order to get something accom

plished before the ground starts to thaw. 

Weather problems such as this and 

meeting client requirements keep Party 

Manager Ray Hughes and Manager Joe 

Walker planning ahead. 

• 
Attending Party 750 's safety dinner are (left to right) Ray Cerdan, M r. and Mrs. Adrian 
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Wallace, Mr. and Mrs. Bill Sanderson, and Theresa and Tom Croce. A Western client 

who attended com mended the group on an accidentjree year. 

• 

PARTY PICKINGS 

68 Party68-
Western Harbor 

Reporter and Photographer, Dick Bye 

T he Western Harbor, Party 68, cele

brated with another sa fety dinner for 

completion of six months of operation 

without a lost-time accident. The Har

bor 's first safety dinner was held in June, 

1983. Four members of that crew were 
present at this party, as was Party 

Manager Bo Wilkerson. 

The dinner was held at Claries 

Restaurant in Galveston, Texas, and was 
attended by Safety Director Wayne 

Prince, Marine Transport Supervisor Jim 

Squires, Supervisor Jerry Peterson, and 
several of the crewmen's wives. 

After dinner, Bo Wilkerson made 

introductions. Marine Safety Supervisor 

Dick Bye and Wayne Prince conducted a 

meeting and congratulated the crew on 

their outstanding safety record . 

A number of crew members received 
safety awards and door prizes. The crew 

was entertained by crew member John 
Rusi's piano performance and singing. 

Congratulations to Party Manager 

Bo Wilkerson , Assistant Party Manager 
Dave Beile, captains Bursie Dodge and Al 

Battaya, coordinators Dave Bivin and 

Curtis Sims, and the entire crew for a job 
well done. 

A udrey Dunn, cook aboard the Harbor, 

has been with Western for five years. 

I I ,,. ·11 

Gunner N ick Tomac displays his safety award, a WGC pull
over sweatshirt. 

Crew 68 Junior Observer Johnnie Coleman accepts a safety award 
f rom M argaret Wilkerson while Safety Supervisor Dick Bye 
looks on. 

Attendees at Party 68 's recent safety dinner included (left to right) 

Supervisor Jim Squires, Oiler Fred Thompson, M ary Shepperd 
and Chief Engineer Sam Shepperd. 
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PARTY PICKINGS 

Alice, Texas 752Party 752-

Reporter, K evin Drake 

Photographer, Butch Allen 

Party 7 5 2 is off to a good start in 1987 

despite one of the wettest winters in 

recent years. The crew has been working 

steadily throughout January and February 

under the guidance of Party Manager 

Greg Brannon. Helping Greg keep track 

of the various jobs is Field Clerk Kevin 

Drake. Permit agents Don Cain and B.R. 

(Slim) Gilbert have many years of experi

ence in South Texas which helps them 

permit programs quickly. When Don or 

Slim have a line ready, Surveyor Jeff 

Breon is ready to go. With more of our 

clients requesting tbe total station 

surveys, Surveyor Charles Edwards is 

busy in the field and in the off ice. Charles 

and Jeff are assisted by rodmen David 

Gonzales and Joe Ramirez. 
Observer David Coppola was just 

getting used to having the recorder to 

himself when Observer John Posada 

rejo ined the crew after a brief stint 

with Party 703. John recent ly returned 

from helping Party 71 7 on a job in 

Puerto Rico. 
Cable Pusher Faust ino (Frost) 

Bernal, a 15-year Western veteran, does 

an excellent job troubleshooting the line 

and hauling bad cables and phones in for 

Observer Jim Barbour to repair. Truck 

drivers Tony Tamez and Conrado (Corny) 

Vela help keep things running smooth on 

the line. Veteran helpers Manuel Moreno 

and Paul Posada are joined on the line by 

newcomers Joe Flores, Manuel Gonzales, 

Jason McFall , and Chris Salazar. Joe, 

Manuel, and Chris all have previous expe

rience with other Western crews. Joe dou

bles as a vibrator operator when needed 

and Manuel can often be fo und helping 

the surveyors. 
Vibrator Mechanic Salvador Silva 

has had his hands full shaking down our 

recently acquired LRS-315 vibrators. The 

315s have proven to be very popular with 

our clients and a majority of jobs now call 

for the larger vibs. Keeping up the main

tenance on two sets of vibs keeps vib ops 

Lionel Alaniz, Fernando Garza, Ismael 

Martinez, and Sigifredo Silva busy. 

Party 7 5 2 is looking forward to a 

great year and we wish all Westerners a 

safe and prosperous 1987 . 

Receiving drive-around sketches in the recorder are (from left to right) Assistant Party 

Manager K evin Drake, Observer David Coppola, and Party Manager Greg Brannon. 

Observer John Posada disconnects the 

cable f rom the recording truck during 

a move-up. 

~ · 

Working outside of Alice, Texas, Crew 

7 52 shakes the ground with the new 

IRS-315 vibrat01: 

• 

INFORMATION STATION 

YES! I wou ld like to receive additional copies of the following 
Western , Aero Service, and Downhole Seismic Service bro
chures 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 folder with inserts: 
• R/ V Western Polaris 
• RIV Western Aleut ian 
• R/ V Arct ic Star 
• R/ V Western Horizon 
• R/ V Western Anchorage 

__ Dual-Streamer Surveying 

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

Land Aquisition: 
__ 3-D Land Seismic Data Acqu isi tion folder with inserts: 

• Presurvey Planning 
• Positioning Surveys 
• Recording Systems 
• Field Ancillary Computer Effort 

Data Processing: 
_ MISER® 

__ Wave Equat ion Migration: Two Approaches 

__ Minimum Entropy Deconvolution (MED) 

__ Horizon Velocity Analysis (HVA) 

__ Depth Migra tion 

-- Attenuation of Long Period Multiples 

-- A Geologic Section from Seismic Data 
( SHADCONTM) 

-- Wave-Equation-Based Multiple Suppress ion 

-- Migration in 3-D 

SEND THIS FORM TO: 
MARKETING SERVICES DEPARTMENT 
Western Geophysical 
P.O. Box 2469 
Houston , Texas 772 52 

D!GISEIS is a reg is tered trademark of Terra Marine Engineer ing, Inc. 

VELAN, SLIM, and CRYSTAL are registered trademarks; MISER is a reg is
tered service mark ; and SHA DCON and EXPE DITOR are trademarks of 
Western Geophysica l Company of America. 

EXPEO!TOR is avai lable for sa le or lease from Wes tern Geophysica l Company 
of America. 

__ Wave-Theoretical Depth Migration 

__ Trace Interpolation 

__ Seismic Software Pocket folder with inserts: 
• Supported Hardware 
• Software Package Offerings 
• Interactive Graphics Capabilities 
• Modeli ng 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-Moveou t Processing 

__ 3-D Dip-Moveout 

__ DMO and Steep-Dip Migration 

_ _ Poststack Signal Enhancement 

__ Wave-Theoretical Layer Replacement 

__ Marine Statics 

__ Refraction Statics 

__ Amplitude-versus-Offset Analysis 

__ Migration Velocity Analysis 

__ 3-D Data Processing folder with inserts: 
• Presurvey Planning 
• Velocity Analysis 
• Trace Position ing and Binning 
•Display 
• 3-D DMO and NMO Stack 
• Trace Interpretat ion, Migration 

Interpretation: 
__ CRYSTAL® Interpretation System 

__ Integrated Interpretation Services 

__ 3-D Seismic Interpretation 

General: 
__ 3-D Seismics: Survey Benefits 

__ Launching a New Evol ution in Energy Exploration 
(Litton Resources Group) 

__ Reservoir Description of Seismic Lithologic 
Parameter Estimation 

Name-----------------------~ 

Company ___ ______________ _________ _ 

Title _____________________ _ 

Add ress----------- ---------------

City Sta te ___ Z ip ___ _ 
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__ Dual-Streamer Surveying 

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

Land Aquisition: 
__ 3-D Land Seismic Data Acqu isi tion folder with inserts: 

• Presurvey Planning 
• Positioning Surveys 
• Recording Systems 
• Field Ancillary Computer Effort 

Data Processing: 
_ MISER® 

__ Wave Equat ion Migration: Two Approaches 

__ Minimum Entropy Deconvolution (MED) 

__ Horizon Velocity Analysis (HVA) 

__ Depth Migra tion 

-- Attenuation of Long Period Multiples 

-- A Geologic Section from Seismic Data 
( SHADCONTM) 

-- Wave-Equation-Based Multiple Suppress ion 
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SEND THIS FORM TO: 
MARKETING SERVICES DEPARTMENT 
Western Geophysical 
P.O. Box 2469 
Houston , Texas 772 52 

D!GISEIS is a reg is tered trademark of Terra Marine Engineer ing, Inc. 

VELAN, SLIM, and CRYSTAL are registered trademarks; MISER is a reg is
tered service mark ; and SHA DCON and EXPE DITOR are trademarks of 
Western Geophysica l Company of America. 

EXPEO!TOR is avai lable for sa le or lease from Wes tern Geophysica l Company 
of America. 

__ Wave-Theoretical Depth Migration 

__ Trace Interpolation 

__ Seismic Software Pocket folder with inserts: 
• Supported Hardware 
• Software Package Offerings 
• Interactive Graphics Capabilities 
• Modeli ng 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-Moveou t Processing 

__ 3-D Dip-Moveout 

__ DMO and Steep-Dip Migration 

_ _ Poststack Signal Enhancement 

__ Wave-Theoretical Layer Replacement 

__ Marine Statics 

__ Refraction Statics 

__ Amplitude-versus-Offset Analysis 

__ Migration Velocity Analysis 

__ 3-D Data Processing folder with inserts: 
• Presurvey Planning 
• Velocity Analysis 
• Trace Position ing and Binning 
•Display 
• 3-D DMO and NMO Stack 
• Trace Interpretat ion, Migration 

Interpretation: 
__ CRYSTAL® Interpretation System 

__ Integrated Interpretation Services 

__ 3-D Seismic Interpretation 

General: 
__ 3-D Seismics: Survey Benefits 

__ Launching a New Evol ution in Energy Exploration 
(Litton Resources Group) 

__ Reservoir Description of Seismic Lithologic 
Parameter Estimation 

Name-----------------------~ 

Company ___ ______________ _________ _ 

Title _____________________ _ 

Add ress----------- ---------------

City Sta te ___ Z ip ___ _ 



DOWNHOLE SEISMIC SERVICE/ VSP BROCHURES 
__ Interactive VSP Processing and Interpretation folder 

with inserts: 
• Zero-Offset VSP Processing 
• OffsetVSP 
• Salt-Proximity Surveys 

__ Wellsi te 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 High Resolution 
Aero magnetics 

_ _ SedMag ™ Process 

Photogrammetry: 
__ Photogrammetry 

Remote Sensing: 
__ Geolmages® (Digital Processing of 

Multispectral Imagery) 

_ _ Thematic Mapper (Digital Image Processing) 
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Surveying: 
__ Geodetic Surveying 

__ MACROMETER® Interferometric Surveying System 

__ MACROMETER II Surveys: The Dual Band 

Advantage 
__ MACROMETER II Interferometric GPS Surveying 

System 

__ SAR Synthetic Aperture Radar 

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

__ SAR System Imagery (Alaska 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 Enhancement from a 500-Channel Streamer 

__ Depth Migration of Imaged Time 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 Med ia 

__ Predictive Deconvolution and the Zero-Phase Source 

__ Prestack Layer Replacement 

_ _ A Relationship Between Dynamic Range and Word 
Length in Digital Systems 

__ Simultaneous Estimation of Residual Statics and 
Crossdip Corrections 

__ Experimental Investigation of Interference from Other 
Seismic Crews 

__ Airgun Source Instabilities 

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

__ 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 Ther
mal Pilot 

SedMag is a trademark ; Geolmages is a reg istered trademark and service 
mark; MACROMETER is a registered trademark; and SAR System is a 
registered serv ice mark of Aero Serv ice Division , Western Geophysical Com

pany of America . 

:s 

:• 

BEHIND THE LINES 

Surveyor Bill Cotrell calibrates the gyroscope for the Western 
Horizon before it leaves to work off Singapore. The Horizon 

was recently f itted with new dual-streamer surveying equipment. 
(See story, pg. 8). 

Steve Emme1; a geophysics programmer with Aero Service, is cur

rently on loan to Core Ltib converting data for well logs in Egypt. 

~ 

Mate Malcolm Porter plots the Western Horizon s course 
for Panama. 

PROFILE 

Working on an A ero Service proposal is 

airborne division Secretary Cal/ye Bowie, 

who has been with A ero for six years. 

. I 

Geophysicist Audrey Warren counts 
CDPs in land proce$sing Group 50. 
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1 VSP BROCHURES 
__ h _ 

with. 

_essing and Interpretation folder 

• Zero-0.. .1P Processing 
•Offset VSr 
• 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 Digi tal 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 High Resolution 
Aeromagnetics 

_ _ SedMag ™ Process 

Photogrammetry: 
__ Photogrammetry 

Remote Sensing: 
__ Geoimages® (Digital Processing of 

Multispectral Imagery) 

__ Thematic Mapper (Digital Image Processing) 
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Surveying: 
_ _ Geodetic Surveying 

__ MACROMETER® Interferometric Surveying System 

_ _ MACROMETER II Surveys: The Dual Band 
Advantage 

_ _ MACROMETER II Interferometric GPS Surveying 
System 

__ SAR Synthetic Aperture Radar 

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

__ SAR System Imagery (Alaska 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 Enhancement from a 500-Channel Streamer 

_ _ Depth Migration of Imaged Time 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 Digital Systems 

__ Simultaneous Estimation of Residual Statics and 
Crossdip Corrections 

__ Experimental Investigation of Interference from Other 
Seismic Crews 

__ Airgun Source Instabilities 

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

_ _ 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 Ther
mal Pilot 

SedMag is a trademark; Geolmages is a registered trademark and serv ice 
mark ; MACROMETER is a registered trademark; and SAR System is a 
reg istered service mark of Aero Service Division , Western Geophysical Com

pany of Amer ica. 

: i 

BEHIND THE LINES 

Surveyor Bill Cotrell calibrates the gyroscope for the Western 
Horizon before it leaves to work off Singapore. The Horizon 

was recently fitted with new dual-streame1' survey ing equipment. 
(See story, pg. 8). 

Steve Emmer, a geophysics programmer with Aero Service, is cur

rently on loan to Core Lab converting data for well logs in Egypt. 

Mate Malcolm Porter plots the Western Horizon s course 
for Panama. 

PROFILE 

Working on an Aero Service proposal is 

airborne division Secretary Ca/lye Bowie, 

who has been with Aero for six years. 

Geophysicist Audrey Warren counts 

CDPs in land processing Group 50. 
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BEHIND THE LINES 

Picking velocities in refraction statics 

Group 52 is Geophysicist Richatd 

Van Dok. 

Richatd White, manager for South Texas 

land operations, takes time out from his 

busy schedule to donate blood during one 

of Western '.r semi-annual blood drives. 
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As a land processing geophysical technician, Bob Engles inputs 

velocities for Group 18. 

Climbing out of the hatch aboard a safety evacuation boat is Sea
man Greg Shaw. Greg is currently working on Western '.r newest 

seismic vessel, the Western Resolution. 

Working on Western spec velocities in Group 29 is Geophysical 
Technician Mike Sullivan. 

PROFILE 

BEHIND THE LINES 

Recording Room Helper Cliff H earn 

(foreground) loads supplies aboard the 

Resolution with the help of Digital Tech

nician Mark Sherry operating the crane. 

Five-year Lead Tape Librarian Sherry 

Ledet files, catalogues, and organizes the 

records for over 25, 000 tapes, resale as 

well as active revolving, in Aero Ser
vice s· library. 

Assistant Coordinator Jeff Mayville (left) and Navigator Jeff Burns monitor equipment 
during signature tests on the Western H orizon. 

PROFILE 

As administrative assistant for the air

borne division of Aero Service, Joe Evans 

buys supplies and coordinates deliveries 

for crews. Joe has been with Aero for 
six years. 

Senior PBX Receptionist Joanne Mere

dith, who used to work with I RS, now 

handles all calls for Western Research. 
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NAMES IN THE NEWS 

Director of Management Information 

Services Grant Bates is flanked by Vice 

President Al Ferworn (left) and President 

Leo Dunn. 

Western of Canada President Leo Dunn 

(right) presents Al Chandler a retire

ment watch. 

Safety Supervisor Keith Bailey (left) 

accepts his 15-year service pin from Vice 
President Al Ferworn. 

• Many employees of Western of Canada 

attended a luncheon in honor of some 

special co-workers in Calgary on Novem

ber 14, 1986. The luncheon was held at 

the Crossroads H otel. 

• Al Chandler, superv isor of purchasing 

warehouse, chose an early retirement 

afte r more than 3 7 years of service. He 

was presented with a gold, inscribed 

watch by Leo Dunn, president of Western 

of Canada. 

• Director of Management Information 

Services Grant Bates received his 35-year 

service pin and Keith Bai ley, safety 

supervisor, received his 15-year service 

pin from Vice President Al Ferworn. 

Rena Novak 

Anniversaries 

25 Years 
Tom Arnold joined Aero Service in Phil

adelphia in November, 1961. He entered 

the Field Survey department as a surveyor 

and has been active in the fi eld since that 

time. Tom's first job involved setting the 

horizontal and vertical controls for map

ping and construction of the Cross Bronx 

Expressway in New York City. When 

Tom joined Aero, all measurements were 

made with 300-foot tapes, plumb bobs, 

and Abney levels. Now surveying is 

mostly electronics with laser and infrared 

light and automatic levels. In 1984, Tom 

became a member of Aero's Global Posi

tioning System Field Survey Group

using the most recently available 
MACROMETER® interferometric tech

nology to obtain highly accurate geodetic 

measurements. Tom 's responsibilities 

now include observations with both the 

new MACROMETER GPS equipment 

and more traditional, terrestrial survey 

equ ipment. He just completed a job posi

tioning radio navigation antennas off

shore in the Gulf of Mexico usi ng 

Aero Service's MACRO METER dual

freq uency survey system. 

Throughou t the years Tom has been 

involved as a field supervisor on various 

projects including layout of 725 miles of 

highway across Saudi Arab ia, mapping all 

six islands of American Samoa, mapping 

a 10,000-acre ranch in Hawaii , and three 

bauxi te mine sites in Jamaica. He has also 

worked in the Libyan desert, the jungles 

of Peru and Colombia, and on numerous 

projects in the United States. 

• Mel Weidner, resident manager in 

Saudi Arabia, celebrated his 25th service 

anni versary on August 16, 1986. Vice 

President W. T. (Bill ) Brooks took Mel to 

dinner at the Meridian Hotel in Al 

Khobar, Saudi Arabia. Mel's 25 years 

with Western have sent him to work 

in 56 countries on every continent 

except Antarctica. 

20 Years 
Twenty years ago Roy Peck was hired by 

Rui Esteves in Bahrain . Roy moved from 

Bahrain to Iran, Oman, Singapore, and 

Ethiopia in one year, eventually becoming 

a marine party manager. 

In 1970, he managed the Aquatic 

Explorer and traveled more- this time to 

South Africa, New Zealand, and the 

Beaufort Sea. A stint on a land crew took 

him to Algeria before res uming marine 

duties in Iran. A few more intervening 

stints kept Roy travelling and finally, 

in 1978, he settled in the United 

Arab Emirates. 

Roy is now resident manager in the 

U.A.E. working under Vice President 

Bill Brooks. 

., 
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Jim Cain (left), manager of GPS services for Aero Service, congratulates Project SujJer
visor Tom Arnold on 25 years with Aero. 

In Decembe1; Resident Manager Roy Peck (right) received his 20-year service pin from 
Vice President Bill Brooks while Roys wife, Ingrid, looks on. 

Resident Manager M el Weidner (left) 

accepts anniversary congratulations from 
Vice President Bill Brooks. 

Marine processing Quality Control 
Supervisor Bob Anderson (center) 

received his 25-year service pin from Vice 

President Jimmy Jordan (left) and Digital 
Center Manager Royce Sharp (right) on 
December 2 7. 
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Erwin Ledezma, a mechanic on Party 336 
in Brazil, is an excellent metal worker and 

his hobby is fabricating scale copies of 

Westerns vibrators while at home on 

break. Erwin has been with Western for 

two years. - Chris Fox 

Maintenance Engineer Jim Ward (left) 

receives a retirement gift from Vice Pres

ident Joe G. Saltamachia. Jim had been 
with Western for six years after joining 

us from Unilever when the London 
OjJerations acquired the building. (Photo 

by Sally H umphreys) 
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Land Quality Control Supervisor john Gillooly (left) is congratulated on 10 years of 

Western service by Vice President Jimmy Jordan in January. John has worked in 

research, marine data processing, and Land data processing. 

Penney Pfeffe1; a secretary in the 
H ouston office, received her U.S. citi

zenship around Christmas time and 

celebrated with cake and gifts from 
co-workers. Penney is originally from 

the Philippines. 

Manager of Geophysical Research Carl 

Gehring (center) is congratulated on 35 

years of service with Aero Service by 
President Emil (Buck) Mateker (Left) and 

Vice President George Brookes. 

> 
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On October 31, Project Manager Peter Harding (center) celebrated 20 years of service 

with Western. Peter, along with Manager Paul Morgan (left) and Director Ted Cruise 
(right), works for Western Research. 

Vice President Jimmy Jordan (right) 
congratulates Dean Thielvoldt on 15 
years of service with Western. Dean is 

supervisor in land and special problems 
data processing. 

Vice President Joe G. Saltamachia (left) 

says thanks and farewell to Assistant 

Manager Spec Data Sales Kantilal (Kanti) 

Raithatha in London. Kanti has been with 

Western for 20 years and is leaving to run 

his own small hotel in Bournemouth near 

the southern coast of England with his 

wife Bruni. (Photo by Sally Humphreys) 

Celebrating service anniversaries with 

Aero Service in February are (from 

left to right) Group Leader Kurt Haug 

( 40 y;ars) and Manager ofNavigation 

Processing department Al Fuller (25 

years). Vice President Haynie Stringer 

(right) awarded pins and organized a cele
bration luncheon. 

Senior Research Geophysicist Neil 

Hargreaves (left) and Manager of Special 

Projects Darko Tufekcic from the London 

office attended a conference of the ''.Asso

ciation of Geophysicists in Exploration 

and Research in Africa" in December in 

]os, Nigeria. They presented papers on 

Westerns SLIM process and data match
ing techniques. 
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They Serve 

Service Anniversaries

November, December, 

January, February 

41 Years 
Jordan , James B. 

*Phillips, T.J. 

40 Years 
Haug, Kurt 

35 Years 
Gehring, Carl R. 

34 Years 
Langston, 

Benjamin L. 
Perdew, Harold T. 

33 Years 
Brookes, George 

31 Years 
Bratos, Leslie E. 

Scroggins, Billy 0. 

29 Years 
Bakke, Ronald D. 

28 Years 
Hendricks, John L. 
Scott , James R. 

27 Years 
*Hudson , Mark N. 

25 Years 
Anderson , Robert K. 

Arnold , Thomas J . 

Fuller, Alfred J. 

24 Years 
Cain, Donald F. 

*Curtis, Jr., 
Wi lliamC. 

Schmidt, Wi ll iam 

Clayton 

*Sch wartzfisher, 

Alfred F. 

Walker, Joseph, F. 

23 Years 
Delago, Juan F. 

*Edwards, Charles 

Allen 
*Graham, Grover R. 

*Lopez-Diaz, Claudio 

22 Years 
*Duguay, Jean P. 

21 Years 
Laker, John D. 

20 Years 
Bass, Ronald P. 
Brown, Pamela W. 

Clark, Ell is , W., III 

*Dornstauder, Dennis 

Hancock, Guy John 

Mason, Nigel S. 

Metcalf , Leventon 

Peck, Francis Roy 

*Rackham, Sydney 

Robblee, J. Len 

*Selke, Otto 

Siems, Lee E. 15 Years 
Wu , Changsheng *Amezquita, Amparo 

Bernal, Jr. , Faustino 

19 Years Castillo, Jr. , Andres 

Byrne, John P. *Hili , Patrick 

King, Bernard George C. 

Michael *McBlain , Doug 

*Sadler, Terry J. Paddock, Danny L. 

Stanland , Russell 0 . *Peterson, Lloyd 

Smith , Gordon 

18 Years Gibbon 

Barker, Josh W. *Solonenko, Doug 

Boyer, Charles Tevendalc, Walter G. 

Clark, Donald R. Theilvoldt, Dean 

*Isgrigg, Richard 0 . Wayne 

*Lucas, Rodney *Trotter, Thomas 

Mateker, Jr. , Emil J. Hugh 

*Merlino, Francisco *Woods, Martin J. 
Skerl , Damir S. 

14 Years 

17 Years Cunningham, David 

*Benedik, Warren Francis, Rodney 

Camacho, Mario Graham 

Gi lbert, Burlis, R. Gauger, Larry Alvin 

Machacek, Wi lliam Goldberg, Stanley S. 

Joseph *Moats, Donald 

*Russell , James Barton Scheliga, Alfred 

*Vagt, Volker Schei iga, Mary H . 

Vallhonrat , Juan B. 

16 Years *Wilson , Ronald J. 
Bice, John Wilson 

*Byrne, Michael P. 13 Years 

Crowell , Janet Lee *Branch, Roger N . 

Darnall , James Carney, Frederick G. 

Milton *Clark, Al W. 

*McCleery, John *Elliott , Darrel 

Arthur *Favor, Mary Beth 

Scott, Parker Wright *Garza, Fernando 

Stewart, Max Ross 

*West, Frank 

Glover, Jon B. 

*Hick ham, 
WilliamM. 

Ho, EmilyC. 

Mahrer, Tim J. 
Peck, Patrick Allen 

Pileggi , Sherri 

Renner, Ernest 

Schoeppe, Robert A. 

*Smith, F. Larry 
Smith , Sheila Ann 

Snowman, Leo F. 

12 Years 
Ardali , Ali , A. 

Armato, Anthony J. 
Bogusz, Christopher 

Brevelle, Frances W. 

Bright , Gerald R. 

Burton, Martyn 

Clulow, Bruce Stuart 

*Daniel, Karol Layton 

*Davis, Steven Howell 

*Dupree, Gary David 

Frentz, Richard 

Joseph 
Gilliam, Glenn E. 
Goertz, Robert A. 

Humphreys, R. John 

Ibrahim , Aly 

Livingood, Bobby P. 

Lucas, Stephen F. 
*Lu nd, Roderick D. 

Machacek, Deborah 

Lynn 

*Mangum, Jr. , Leo 

Wayburn 
McNew, Billy D. 
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Neff, Christopher *Grace, Steven *lbazebo, Augusta Buno, Robert Wayne *Pola Terrence Peter 
Blaise *Jacobsen, Jeanette Aton ye Caldwell , Arley A. Puri , Ashwani 

Ost, Lyle H. Jones, Paul David Jackson, Beverly E. Cano, Philip A. *Repp, Kim 

I 
*Rainwater, Richard C. Lauck, David Stewart *Johnson, Conrad Chow, Dicky K.S. Reynolds, Mary 
Schembri, Gaetano *Malak, Mamdouh S. Allen Clippinger, *Ruiz-Olavide, 

> 
Sosa, Antonio Mann, Rameet Lauve, Jeffrey P. Clifford W. Juan-Jose 

Naranjo *McWeeny, Shawn Lawson , Jeffrey Lee Collins, Richard *Schilling, Paul S. 

Stroich, Danny J. Meister, Lee William Leonard, John F. O 'Neil Stavinoha, Bernice A. 
Stevens, Linda K. Milne, Ian Campbel l Lohn, Steve Mark Dilgard, Barry E. *Thorne, Stuart 

I 

*Stueland , Jeffrey L. Mosley, Gregory S. *Marks, Stephen Eggleston, Peggy R. Patrick 

Tarnosky, Michael J. Mouton, Loretta G. Maxey, James A. Esteves, Rui Da Tock, Michael 

I 

*Thierjung, John C. *Parkinson, Michener, Mary Jo Cunha Turnwald , Tom 

*Wagner, Lawrence E. WilliamM. *Mothershead , *Evelyn , Francine M. Steven 
I Wilkerson, James Posada, John David Bryan J. Fleming, Michael Usmani, Rukaiya A. 

I 
Phillip Sander, Terrence N. Moure, William B. *Foster, Paul H. Vowell, Michael 

Williams, Steven R. Sanders, Charles W. Munro, David Francel, Ernest James 

I Sloan , Samuel Michael Gable, Richard Dale *Wells, Scott 

I 11 Years Thomas, III Neihouse, Mei J. Garza, Abel Bergara Wen , En-Tsu 
I 

*Bereznak, Paul *Thompson, Peter Papson, Jr. , Edward Garza, Enrique *Wier, Jack 

Forshaw, J. Roy Gordon Powell , Gene, A. Giambra, Michael 

*Klorer, Jeffrey Paul Todhunter, David N. *Pringle, Keven Ray Hakala, James 7 Years 
McClymans, Bruce Watts , Peggy T. Puri , Sushi) *Hamilton, Jerry M. Atkins , Thomas L. 

H ubert *Zirschky, Z ane Paul Ray, Jr. , Ralph James Haralson , Thomas R. *Avila, Javier C. 

Ness, Jr. , Ri ley, Alice J. Hargreaves, Neil D. *Barker, Roderick L. 
Raymond R. 9 Years *Stowe, David Harris , Sharon E. Baule, David L. 

*Rabczuk, Enrique *Bailey, David P. Thomas Eric W. Houston , Mark Harig Bird , Jr. , Robert 
Shtopmen, Karina Bertolino, Frank C. *Van Bekkum, Burt Hsieh, Mark Bruce 

1' 

Borg,Joseph Paul Van Borssum, Jung-Kai Bledsoe, Donald W. 
10 Years Chapa, John C. Peter W. Jafarzadeh , Brown, Jr. , Kelvin 

I 
Alghamdi , Saeed A. *Courchene, Weller, George Hoos hang J. R. 
Allgood, H . Dean Phi ll ip M. Wrigley, Robin Kovacs , George Butrsri, Sangoun 

*Arnold, John David El Wazier, Abu Bakr Michael T homas Buttle, David K. 

*Bulo, Ram iro Juan Saye *Le, Hien Thi Cant, Steven W. 

Carter, Steve L. Espinosa, Juan 8 Years Lee, Boyce Edward Carvill, Charles V. 
*Chown, David J. Hernan Bannister, Phi l Loveday, Janet A. *Coca, Jose A. 
Clark, Jack Fisher, Steven E. Beck, Robert Joseph Lowe, James F. Collingwood, 
Creel, Douglas G. Fowler, John E. Breedy, Charles *Maguire, Mike J. Anthony J. 
Dodge, Harland P., III *Freeman , Nicholas Joseph Patrick, Kevin *Collinson, 

Gillooly, Jr. , John F. A.M. *Brown , David M. Philpott, Mike J. Anthony B. 
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Service Anniversaries

November, December, 

January, February 
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Cook, Ian Edward *Laumeyer, Watts, Davis, John Roger Lane, John M. *Shoebridge, *Berquist, Richard *Ketonen, Gary Thomson, Jeffrey K. 
Dick, Christopher R. Donovan G. Christopher A. Dawe, Martin P. Law, Joseph Che Richard B. Blankenship, King, James Thornton, 
Dietz, Robert B. Lewis, Dennis M. Wilkinson , Freya Dean, Frederick Chung ! Simons, Michael D. David W. *Knoebel, Allyson RaymondH. 
Dray, Alan John Little, John C. *Williams, Charles Leith , Simon A. Smith, Griffith C. Boyer, Randy Koonce, John H . T shishiku, Sue L. 
Durran , Peter James Lynn , Walter Stanley Lawrence S. Debono, Joseph ]. Littlewood, Peter Sondagar, Ghanu Bryan, David W. Ledet, Russell J. Umfleet, Mark F. 
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