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INTRODUCTION 

Oil price increases have accelerated the search for petroleum in almost 

every area of the world. Drilling activity has picked up in producing 

fields, but by far the greatest percentage increase has come in 

unexplored territory ( Oil and Gas Journal Newsletter, December 10, 

1979). The U.S. active rig count, a measure of industry activity, is at 

2,669. This figure is a 23-year high and is up 35.8% from last year. 

(Hughes Tool Count, Week ending March 24,,1980). 

Between nmv and the turn of the century, many of these rigs will be 

making hole for enhanced recovery which the Department of Energy 

believes will rise 300% by 1990. ( Oil and Gas Journal Newsletter, t~arch 

24, 1980). 

Another measure of activity is the seismic crev~ count compiled by the 

Society of Exploration Geophysicists. The latest available count is 

for November, 1979, which shows a 19% increase over November 1978. 

Seismic activity in the U.S. more than doubled since 1970. 

Geophysics, March, 1980). 

Petroleum exploration has been likened to a sampling problem without 

replacement. Every time a new field is discovered, the population yet 

to be found decreases by one. The remaining fields continue to get 

smaller, deeper, stratigraphically and structurally more complex, and 

geographically located in rrore remote areas ~uch as the overthrust in 



Wyoming, the North Slope in Alaska, the Arctic Ocean, and the North Sea. 

Society has also made it tougher to find oil through legislation such as 

the Environmental Protection Act, the Wilderness Lands Bill, the 

Windfall Profits Tax, and the Outer Continental Shelf Act. Also 

included here could be the demand for a corporate social conscience, the 

easy access to the courts to delay projects, the acceptance of absolute 

liability, and the burgeoning permit process. 

All of these factors combined, demanding and res u 1 tin g in a greater 

quantity, higher quality, and more diverse data which must be integrated 

into the exploration decision making process. 

To intensify the problem, the oil industry is faced by a shortage of 

earth scientists. An employee turnover study by Rath & Strong, Inc. for 

the Conoco Exploration Department documented this problem. 

In the mid-sixties and early seventies, there was an abundant supply of 

cheap foreign oil and the domestic industry was saddled with price 

controls which resulted in a de-emphasis on domestic exploration and a 

cut back in manpower and hiring. 

Then in the mid- to late seventies, the price of foreign oil began to 

increase rapidly and supply became less stable. This resulted in an 

easing of restrictions on domestic production. In the ensuing 

expansion, aggressive independents 11 pi rated 11 experienced personnel from 
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the major oil companies. For Conoco domestic exploration, this 

resulted in the staffing patterns of many long and short-term employees 

with few mid-range experienced personnel. See figure one. 

Given this environment, the company I propose, Petro-Land Information 

Systems, would assist the explorationist by collecting, storing, 

categorizing, manipulating, retrieving, and displaying data. In short, 

an exploration information management system. Properly utilized, this 

system would give the explorationist data in a more interpretable form, 

saving him time and effort. 

Data bases are available from commercial companies, universities, state 

and federal agencies, and company proprietary files. Acquisition of 

this data is prohibitively expensive even for the major oil companies; 

however, a service company can spread the cost to several clients making 

it attractive. 

I became interested in establishing Petro-Land while doing a study for 

the special processing group of Conoco. This involved evaluating 

hardware and software for digitizing purposes. 

In March, 1979 at the Mid-Western Society of Exploration Geophysicists 

meeting in Denver, I saw Computer Research Corporation's (CRC) 

Exploration Information Management System. The CRC system was the most 

attractive in cost, availability of peripheral equipment, flexibility, 

and ease of adding custom software to the system. The CRC brochure is 
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Figure 1 

Results of Rath and Strong Turnover Study for Conoco Inc. 
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Conclusion: Every four years there is a 100% turnover rate of personnel 
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included as Appendix A. Table 1 lists the names and addresses of 

companies which supply similar systems. 

Table 1 
Suppliers of Computer Graphics and Data Management Systems 

Auto-trol Corporation 
5650 N. Pecos Street 
Denver, Colorado 80221 

Computer Research Corporation 
5161 Ward Road 
Wheat Ridge, Colorado 80033 
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Calma Company 
4230 L.B.J. Freeway, Suite 125 
Dallas, Texas 75234 

~~ & S Computing 
P. 0. Box 5183 
Huntsville, Alabama 35805 



Another boost came in September, 1979, when I met Joe Cornelson of the 

Pelton Company and described the CRC system and how I felt it could be 

used. Joe thought the Pelton Company might be interested in financing 

such a venture, but wanted a market survey and sales brochure completed 

before a final decision was made. 

Denver, Colorado was chosen for the market survey due to the large 

number of exploration companies located in a geographically compact 

area, an adequate labor supply, and a technical base to support the 

proposed operations. 

This paper is a report on the design and results of the market survey. 

Chapter One starts with a description of the specific services 

Petro-Land can offer the industry, followed by a brief discussion of the 

organization. 

Chapter Two is a literature review on predicting demand for new 

products, predicting demand for new services, and design of marketing 

surveys. 

Chapter Three describes the design of the survey with Chapters Four and 

Five presenting the results and conclusions respectively. 
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CHAPTER ONE - Petro-Land Information Systems 

Petro-Land Information Systems is organized around Computer Research 

Corporation's system for exploration information management. With this 

system, Petro-Land can store, retrieve, manipulate, and display 

exploration information in its most useable form to do planning and 

resource inventorying. This requires a computerized data base which can 

be created from in-house data, data collected by universities or state 

and federal agencies, or commercially available data bases such as 

Petroleum Information's Well History Control System. 

The following are examples of just a few of the many types of data that 

can be processed: 

Legal descriptions of areas or point locations 

Lease data 

Right of v1ay easements 

Geological (soil types, outcrops, fault lines, flood planes, etc.) 

Geophysical (seismic sections, gravity, electrical, etc.) 

Topographical 

Oil and gas well locations and associated data 

The primary service Petro-Land would offer would be the formation and 

maintenance of the data bases. These can then be used to create contour 

maps, or innumerable calculations and conversions performed to generate 

the desired output. Maps can have a township/range grid superimposed 
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for better perspective, and data can be plotted using only the legal 

description. 

Some of the many applications possible are: 

INITIAL POTENTIAL MAP 

An initial potential map is used to indicate distribution and quality of 

production in an area. Formation, oil and/or gas initial potential 

rates and depth of production, can be annotated for all wells. For many 

purposes, it is convenient to make both a non-producing zone map and an 

initial potential map to indicate favorable stepout and recompletion 

opportunities in old producing trends. 

PENETRATION MAP 

A penetration map shows all wells that penetrated a given formation. 

This type of map is an excellent base map for geologic studies, 

particularly for deeper horizons in a multiple pay zone area. 

STRUCTURE AND SHOWS MAP 

A map of this type is useful as a beginning point in the study of an 

area. Oil and/or gas shows, structure, and isopach values can be posted 

for the most prospective formations. 
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The following is an example of how the system has been used in the 

Williston Basin, North Dakota: 

A structure and shows map was generated for the Mission Canyon and 

Red River Formations in Divide and Williams Counties, North Dakota 

from Petroleum Information's Well History Control System. This 

indicated where more control was needed to determine prospective 

areas. 

Regional seismic control was acquired for the area. The shotpoint 

maps were digitized while the geophysicists correlated and picked 

the horizons of interest. These were then digitized, adjusted to 

agree at tie points and contoured. An Ordivician-Devonian iso

chron was also generated to show time thins which are associated 

with production in this area. 

These time maps were then converted to depth and adjusted to the 

well control by a least-squares fit. This produced a structure 

map and isopach which indicated where detailing was needed for 

specific prospects and drilling locations. 

As more information is obtained, it can be readily incorporated 

into the area data base and new maps generated. 

This reconnaisance project was completed in 1/3 of the expected 

time by letting the computer sort and display the available in-
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formation allowing the geologists and geophysicists more time to 

interpret the data and generate prospects. 

This is a brief description indicating the types of services that can be 

offered. 

The initial staff would consist of myself doing the marketing, manage

ment and technical supervision, a full-time secretary/supervisor to 

manage the office, and graduate students from the Colorado School of 

Mines to operate the computer. This should provide a quality staff at 

minimum cost until Petro-Land is well established. 
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CHAPTER TWO - Literature Review 

Three areas of the marketing literature were studied: predicting demand 

for new products, how to design survey questionnaires, and the 

non-response problem. 

Predicting Demand for New Products. 

The development of a new product generally follows several of the 

following steps: (1) idea generation, (2) concept testing, (3) prototype 

construction and evaluation, (4) marketing-mix formulation, (5) market 

testing, and (6) production. 

Development of a new service goes through an abrevi ated set of these 

steps, with the first two steps being common to both product and service 

development. If the concept testing proves encouraging, then the next 

step is to begin operations. This is the only way to test the technical 

feasibility and limits to growth of the service. 

The major problem is generating enough confidence in the idea to start 

operations. The start-up decision is made with only soft data, 

respondents stated intentions (Green and Tull, 1978). 

According to Tauber (1977, p. 80) "Sales can be defined by four major 

elements: trial, first repeat, adoption, and frequency of purchase. The 

key to predicting on-going sa 1 es is to be ab 1 e to predict adoption." 
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Four survey or test methods will be 1 ooked at: Concept and product 

tests, historical data regression models, laboratory test markets and 

sales wave experiments. For this comparison, new products can be 

divided into three categories (Tauber, 1977): 

Type 1: Line extensions and me-too items. 

Type 2: New products that are not easy to classify into existing 

product categories, but require no change in consumer 

usage habits. 

Type 3: New products requiring a change in consumer behavior. 

Petro-Land fits the innovative or Type 3 product, so this point of view 

will be used in reviewing the four systems. 

Concept and product tests present the consumer with an idea or physical 

product and measure purchase intention at an early stage of exposure. 

For products of Type 3, people are very poor predictors of their own 

future behavior. Discontinuous products diffuse slowly through the 

population because they often require changes in values and habits. In 

addition, this method is unable to measure adoption and frequency of 

purchase. 

Regression models take past new products, and use regression methods to 

identify the variables that could explain the variance in trial, first 

-12-



repeat, adoption, and frequency of purchase for various categories of 

products. 

For a Type 3 product, it is difficult to classify the product into a 

known category, and to understand the dynamics of the adoption process. 

Laboratory test markets offer the advantage of using current behavior as 

a measurement tool vs. the less reliable measures of intention or p'ast 

behavior. The laboratory test market only measures the trial phase, 

other methods must be used to determine adoption and frequency of 

purchase, such as an historical data regression model. 

Not knowing the dynamics of adoption for a type 3 product again causes 

difficulties. 

Sales Wave experiments measure repeat purchase dynamics by observing 

current behavior for a sample of consumers who receive the product 

through a concept/product placement and then are offered a series of 

chances to purchase it at a special price. 

Type 3 products generally have such slow adoption that a behavioral 

experiment of a few months is not representative of what can happen when 

consumer interaction allows adoption and frequency of purchase to grow 

over time (Tauber, 1977). 

Crawford (1977, p. 51) asks an interesting question, 11 Why has the rate 
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of new products success not climbed as a result of the many advances in 

marketing research technology over the past 25 years?" 

He presents nine hypotheses for this failure rate, of which the ninth is 

most damning. "Predicting new product sales and profits is an 

inherently impossible task." 

\~hy? Because every "new product" can succeed only as persons or firms 

in the market place modify their behavior. And, the hypothesis holds, 

we will be unable to forecast the milieu within which that behavior 

operates. to a degree which permits more than a very low order of 

accuracy in decision making. 

This literature indicates that even a well designed survey will give 

only tentative results of the market potential. Quite possibly "expert" 

opinions would be as useful. 

Questionnaire Design 

The Professional Mail Surveys book by PaulL. Erdos is a good "how-to 

book" for designing surveys. It provided these six guidelines: 

l. The questionnaire must include questions on all subjects which 

are essential to the project, but none which are not 

purposeful. 
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2. The questionnaire should be brief and easy to complete. 

3. The respondent must be made to feel that he is participating 

in an important and interesting project. 

4. The form should not contain any question which could bias the 

answer. 

5. It rrust be designed to elicit clear and precise answers. 

6. Phrasing, structure, and layout must be designed with the 

problem of tabulation in mind. 

Two studies have concluded that the more questions asked about specific 

subjects, the more accurate the results (Lansing, Ginsberg and Braaten, 

1961; Sudman, Seymour and Bradburn, 1974). It has also been reported 

that telephone respondents are more reluctant to divulge information 

than in personal interviews (Schmiedeskamp, 1962). 

Problems of Non-response/Non-contact 

Due to my relationship with the oil industry, as a competitor to the 

companies contacted, the nonresponse problem is difficult to relate to 

other studies. Two reasons noncont act might occur are respondent • s 

phone number busy and respondent•s phone number unlisted, unpublished, 

or disconnected (Wiseman and McDonald, 1979). Deming (1953) suggests a 
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smaller sample with multiple callbacks may be better than a large sample 

without callbacks. 

One reported technique of eliciting cooperation is the use of peers as 

sponsors of the survey. It can be accomplished by informing potential 

respondents of the names of their peers who already have been 

interviewed, by asking those who have been interviewed to arrange 

appointments with potential respondents with whom they are acquainted, 

or by enlisting the aid of peers outside the survey sample. 

Peer sponsorship is a technique appropriate only when the web of inter

personal relationships within the population to be surveyed is fairly 

elaborate (Forsythe, 1977). 
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CHAPTER THREE -Methodology 

Two approaches were taken to assess the demand for Petro-Land 1 S services 

as previously described. One was the opinions I formed from informal 

conversations with people in the industry and the second was a formal 

survey conducted in the Denver area. 

I include some of the more pertinent comments here as they were used in 

designing the questionnaire: 

Mr. Dick Pelton, Pelton Company, Ponca City, October, 1979: called 

three independent producers/drillers who agreed the basic idea 

sounded good. They indicated one problem was that computer service 

companies promised more than they could deliver, hence prices were 

higher than anticipated. This lack of confidence in service 

companies ability to deliver what was promised was a recurring 

theme. 

Mr. Don Green, Petroleum Information, Oklahoma City: Mr. Green 1 S 

opinion was that P.I. 1 S Services Group did not offer individuals in 

Oklahoma a viable exploration information management system, and 

the service company I described would be complimentary to P.I. 1 S 

marketing effort in the state. Mr. Green referred me to Mike 

Thacker, Vice-president of Petroleum Information in Denver. 

Mr. Thacker was concerned that Petro-Land would compete directly 
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with P.I.'s technical services group in the Denver area, but could 

also see that it was a different marketing approach to P.I.'s 

efforts and how it might increase P.I.'s sales. To quote Mr. 

Thacker, 11 The market is there, the problem is reaching it. 11 Mr. 

Thacker has been roost encouraging and helpful in presenting ideas 

to Mr. Bill Good, P.r.'s CEO. Discussions are continuing to work 

out details, and advantages and disadvantages to P.I. and 

Pet ro-Land. 

In addition I had extensive talks with both John Kane of Bartlesville 

and Vic Cockrell of Red Rock in designing Petro-Land and its services to 

meet the needs of the independent producer in Oklahoma. 

These initial contacts and the literature on innovative or Type 3 

products (Tauber, 1977) lead rre to believe that I should test for the 

potential market, not the probable market. This conclusion is drawn 

from the lack of correlation between respondents stated intentions and 

their actual actions for Type 3 products, as reported in the literature, 

and the opinions of both John Kane and Vic Cockrell. 

I defined a potential user of Petro-Land's services as any company, 

division office or individual engaged in exploration for hydrocarbons 

who does not have access to a high speed line printer and plotter in the 

Denver area, i.e. on-site computer facilities or using a service 

company. 
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This definition overcomes several operational problems in conducting 

the survey: 

1) asking the respondents what their intentions are, 

2) describing an exploration information management system over 

the telephone, and 

3) convincing the respondent that such a service is possible. 

My personal experience has shown that I/0 devices have to be 

conveniently located to the users if extensive use is expected, hence 

the inclusion of "in the Denver area" in the definition. 

Therefore, the potential market is those exploration companies not 

currently using an exploration information system. 

The following questionnaire was used to gather the needed information. 
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1) Does your company own a computer which the petroleum 

exploration department can use? 

2) Is it located in Denver? 

3) If no, do you have remote access to it? 

4) Do you use the computer for: 

GEOLOGIC GEOPHYSICAL GEOCHEMICAL 

Basemaps Basemaps Data Bases 

Well Control Shot Points Mapping 

Contouring Seismic Picks Land Lease data 

Data Bases Modeling Well Log Analysis 

Cross Sections Contouring Economic Evaluations 

5) Do you use any of the Denver data processing houses? 

6) For: 

GEOLOGIC GEOPHYSICAL GEOCHEMICAL 

Basemaps Basemaps Data Bases 

Well Control Shot Points Mapping 

Contouring Seismic Picks Land Lease Data 

Data Bases Modeling Well Log Analysis 

Cross Sections Contouring Economic Evaluations 
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A telephone survey was conducted to gather the data as quickly as 

possible and still allow respondents to express opinions not 

specifically asked for. 

Mr. John Greene, Conoco Denver Division Manager, provided the membership 

list for the Denver Exploration Manager 1 S Association, Appendix B. This 

is not a complete list, but he felt this covered the spectrum of 

exploration companies in the Denver area, although favoring the larger 

operations. He also requested that because of my relationship with 

Conoco, I limit my questions to those about computer useage. 

The membership list of the Denver Exploration ~~anager 1 s Association 

represented 123 organizations consisting of 49 majors (>= 1000 Barrels 

of oil per day or equivalent production), 71 independents and 3 

geological consultants. An attempt was made to contact the exploration 

manager for all these organizations, except Conoco, the only constraint 

being the time limit to have this paper in for your review by mid-March, 

and revisions submitted before the end of the spring semester, 1980. 

The objective of the survey was to determine the computer usage as 

applied to exploration problems, and given this usage and the 

operational environment, draw conclusions as to the likely success of a 

service company as has been described. 
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CHAPTER FOUR - Results 

conoco, Phillips, Cities Service and Mobil have large computer systems 

dedicated to exploration applications. These systems are located in 

Ponca City, Bartlesville, Tulsa and Dallas respectively, where they are 

used extensively by special applications groups. Their applications 

include seismic data processing, mapping and data base storage and 

manipulation. The Denver exploration offices have direct lines to 

these systems via remote terminals, but do not have high speed I/0 

devices and do not use them as an integrated information management 

system, although the capability is there. 

In contrast, Amoco has a large computer center in Denver and uses the 

system extensively for maintaining lease records, well histories, 

formation tops, well locations, seismic picks, and other geological and 

geophysical information in the Rocky Mountain area. This information is 

available to the explorationist through terminals or line printers and 

plotters. Same day turn around is provided for all except the largest 

jobs, and most work is accomplished by the explorationist using 

interactive routines. 

It is this convenience that makes a computer system a valuable tool 

instead of a toy to be used for special problems. 

Of the 123 organizations represented, I could not find phone numbers for 

ten of them, and one was being liquidated. The remaining 112 names were 
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randomized. Between January 21 and February 28 I attempted to contact 

69, and succeeded in completing 38 calls. None of the three geological 

consultants could be reached due to the phone being busy or no-answer. 

The Fillon corporation was the only organization using an answering 

service and did not return my three calls. The remaining non-contacts 

were due to the phone being busy (10), and return calls not being made 

or my being away at the time they came in (17). 

The final result is a 55% contact rate which falls within tl:le range 

suggested by Wiseman and McDonald, (1979). The 38 contacted consist of 

20 majors and 18 independents. 

Of the 38 companies, 22 owned a computer which the petroleum exploration 

department could use. Of these 22, five are located in Denver. Of the 

remaining 17, six have remote access to the computer. 

The 11 companies that have direct access to the computer are the ones 

utilizing it in exploration. Amoco, Area and Tenneco were using or had 

the capability to do all the operations in question 4. These are three 

of the five companies with computers in Denver. The remaining companies 

used the computer for land lease data and economic evaluations in 

conjunction with their accounting departments. 

Twenty-seven companies indicated that they used the Denver data 

processing houses for seismic processing, and one used a consultant for 

well log analysis. 
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Table Two is a summary of the results of the survey. 

Table Three is a tabulation of results by major vs. independent and Chi-

Square analysis. 

Table Four summarizes the Chi-Square analysis by major vs. independent. 

Table Five is a tabulation of results by access to the computer. Denver 

indicates the computer facilities are located in Denver and readily 

available. Remote means access to the computer is gained through 

phone lines. Other indicates an off-site staff with no direct com

munication to the computer. 

Table Six summarizes the Chi-Square analysis by access to the computer. 

Table Seven is a tabulation of access to the computer by majors and in-

dependents. 

Expected Value = E .. = 
1 J 

(~A .. )(~A .. ) 
, 1J J 1J 

~~A .. 
I J 1J 

2 (A .. -E .. ) 
1 J 1 J 

Chi -Square = x2 = z f. 
~-+----------------

E .. 
1 J 
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Table 2 

Tabulation of Results 

1) Does your company own a computer which the petroleum 

exploration department can use? 58% 

2) Is it located in Denver? 23% 

3) If no, do you have remote access to it? 27% 

4) Do you use the computer for: 

Geologic Geophysical Geochemical 

a) Basemaps 23% f) Basemaps 23% k) Data Bases 14% 

b) Well Control 14% g) Shot Points 14% 1 ) Mapping 27% 

c) Contouring 36% h) Seismic Picks 14% m) Land Lease Data 91% 

d) Data Bases 14% i ) Modeling 50% n) Well Log Anal~sis 41% 

e) Cross-sections 18% j) Contouring 36% o) Economic Evaluation 

5) Do you use any of the Denver data processing houses? 71% 
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Table 3 

Tabulation of Results by Majors and Independents 
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OWN A COMPUTER (QN. 1) 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 14 6 ! 
-! ----------! ----------!-

! 8 ! 10 ! 
-!----------!----------!-

20 

18 

22 16 38 

EXPECTED FREQUENCIES 

MAJOR 

INDEPENDENT 

CHI-SQUARE = 2.53813 

YES NO 
-! ----------! ----------!-

11.6 8.4 
-!----------!----------!-

! 10.4 ! 7.6 
-!----------!----------!-

22 16 
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LOCATED IN DENVER (QN. 2) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 ! 11 ! 
-!----------!----------!-

2 6 
-!----------!----------!-

5 17 

EXPECTED FREQUENCIES 

YES NO 
-! ----------! ----------!-

! 3.2 10.8 ! 
-!----------!----------!-

1.8 6. 2 
-!----------!----------!-

5 17 

CHI-SQUARE = .0369748 
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REMOTE ACCESS (QN. 3) 

ACTUAL FREQUENCIES 

MAJOR 

INDEPENDENT 

YES NO 
-!----------!----------!-

7 4 
-!----------!----------!-

! 1 ! 5 ! 
-!----------!----------!-

8 9 

EXPECTED FREQUENCIES 

MAJOR 

INDEPENDENT 

CHI-SQUARE = 3.43792 

YES NO 
-!----------!----------!-

5.2 ! 5.8 
-!----------!----------!-

! 2.8 3.2 
-!----------!----------!-

8 9 
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GEOLOGIC BASEMAPS (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

3 11 
-! ----------! ----------!-

! 2 ! 6 ! 
-!----------!----------!-

5 17 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 3.2 ! 10.8 ! 
-!----------!----------!-

1.8 ! 6.2 
-!----------!----------!-

14 

8 

22 

14 

8 

5 17 22 

CHI-SQUARE = .0369748 
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GEOLOGIC WELL CONTROL (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 ! 11 
-!----------!----------!-

! 0 8 ! 
-!----------!----------!-

3 19 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 1.9 ! 12.1 ! 
-!----------!----------!-

1.1 6.9 
-!----------!----------!-

3 19 

CHI-SQUARE = 1.98496 
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14 

8 

22 

14 

8 

22 



GEOLOGIC CONTOURING (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 6 ! 8 ! 
-!----------!-------~--!-

! 2 ! 6 ! 
-! ----------! ----------!-

8 14 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

5.1 ! 8.9 
-!----------!----------!-

2.9 5.1 
-!----------!----------!-

8 14 

CHI-SQUARE = .701531 
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14 

8 

22 

14 

8 

22 



GEOLOGIC DATA BASES (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 ! 11 ! 
-!----------!----------!-

! 0 ! 8 ! 
-!---~------!----------!-

3 19 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 1.9 12.1 
-!----------!----------!-

1.1 6.9 ! 
-!----------!----------!-

14 

8 

22 

14 

8 

3 19 22 

CHI-SQUARE = 1.98496 

-33-



GEOLOGIC CROSS-SECTIONS (QN. 4) 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

MAJOR 4 10 
-!----------!----------!-

INDEPENDENT ! 0 ! 8 ! 
-!----------!----------!-

14 

8 

4 18 22 

EXPECTED FREQUENCIES 

MAJOR 

INDEPENDENT 

CHI-SQUARE = 2.79365 

YES NO 
-!----------!----------!-

! 2.5 11.5 ! 
-!----------!----------!-

! 1.5 ! 6.5 ! 
-!----------!----------!-

4 18 
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14 

8 

22 



GEOPHYSICAL BASEMAPS (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 11 ! 
-!----------!----------!-

! 2 ! 6 ! 
-!----------!----------!-

5 17 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

3.2 10.8 ! 
-!----------!----------!-

! 1.8 ! 6.2 ! 
-!----------!----------!-

14 

8 

22 

14 

8 

5 17 22 

CHI-SQUARE = .0369748 
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GEOPHYSICAL SHOT POINTS (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 ! 11 ! 
-!----------!----------!-

! 0 ! 8 ! 
-!----------!----------!-

3 19 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 1.9 ! 12.1 ! 
-!----------!----------!-

! 1.1 I 6.9 ! 
-!----------!----------!-

3 19 

CHI-SQUARE = 1.98496 
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14 

8 

22 

14 

8 

22 



SEISMIC PICKS (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 11 ! 
-!----------!----------!-

! 0 ! 8 
-!----------!----------!-

3 19 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 1.9 ! 12.1 ! 
-!----------!----------!-

! 1.1 ! 6.9 ! 
-!----------!----------!-

14 

8 

22 

14 

8 

3 19 22 

CHI-SQUARE = 1.98496 
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GEOPHYSICAL MODELING (QN. 4) 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

8 ! 6 ! 
-!----------!----------!-! 3 ! 5 ! 
-!----------!----------!-

14 

8 

11 11 22 

EXPECTED FREQUENCIES 

MAJOR 

INDEPENDENT 

CHI-SQUARE = .785714 

YES NO 
-!----------!----------!-

! 7.0 ! 7.0 ! 
-!----------!----------!-

! 4.0 4.0 ! 
-!----------!----------!-

11 11 
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14 

8 

22 



GEOPHYSICAL CONTOURING (QN. 4) 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

6 8 I 

-!----------!----------!-
2 6 

-!----------!----------!-

14 

8 

8 14 22 

EXPECTED FREQUENCIES 

MAJOR 

INDEPENDENT 

CHI-SQUARE = .701531 

YES NO 
-! ----------! ----------!-

5.1 8.9 
-! ----------! ----------!-

2.9 ! 5.1 
-!----------!----------!-

8 14 

' 
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8 

22 



GEOCHEMICAL DATA BASES (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 ! 11 ! 
-!----------!----------!-

0 8 
-!----------!----------!-

3 19 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 1.9 ! 12.1 
-!----------!----------!-

1.1 6.9 
-!----------!----------!-

14 

8 

22 

14 

8 

3 19 22 

CHI-SQUARE = 1.98496 
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GEOCHEMICAL MAPPING (QN. 4) 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 6 ! 8 ! 
-!----------!----------!-

! 0 ! 8 ! 
-!----------!----------!-

14 

8 

6 16 22 

EXPECTED FREQUENCIES 

MAJOR 

INDEPENDENT 

CHI-SQUARE = 4.71429 

YES NO 
-!----------!----------!-

! 3.8 10.2 ! 
-!----------!----------!-

! 2.2 ! 5.8 ! 
-!----------!----------!-

6 16 
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14 

8 

22 



LAND LEASE DATA (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

CHI-SQUARE = 3.85 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

14 0 
-!----------!----------!-

6 ! 2 ! 
-!----------!----------!-

20 2 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 12.7 ! 1.3 ! 
-!----------!----------!-

7.3 0.7 
-!----------!----------!-

20 2 
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14 

8 

22 

14 

8 

22 



WELL LOG ANALYSIS (QN. 4) 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-! ----------! ----------!-

! 7 ! 7 ! 
-!----------!----------!-

2 ! 6 
-!----------!----------!-

14 

8 

9 13 22 

EXPECTED FREQUENCIES 

MAJOR 

INDEPENDENT 

CHI-SQUARE = 1.31624 

YES NO 
-!----------!----------!-

! 5.7 8.3 ! 
-!----------!----------!-

! 3.3 4.7 ! 
-!----------!----------!-

9 13 
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14 
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22 



ECONOMIC EVALUATION (QN. 4) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

CHI-SQUARE = 3.85 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 14 ! 0 ! 
-!----------!----------!-

! 6 ! 2 ! 
-!----------!----------!-

20 2 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

12.7 1.3 ! 
-!----------!----------!-

! 7.3 ! 0.7 
-!----------!----------!-

20 2 
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14 

8 

22 

' 14 

8 

22 



USE DENVER DATA PROCESSING HOUSES (QN. 5) 

MAJOR 

INDEPENDENT 

MAJOR 

INDEPENDENT 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

15 ! 5 
-!----------!----------!-

12 ! 6 ! 
-!----------!----------!-

27 11 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 14.2 5.8 ! 
-!----------!----------!-

! 12.8 5.2 ! 
-! ----------! ----------!-

27 11 

CHI-SQUARE = .319866 
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Table 4 

Summary of Chi-Square Analysis, Majors vs. Independents 

Probability of finding the calculated x2 with one degree of freedom is 

. between P1 and P2 , as determined by looking at 2 an X table • 

Question Calculated x2 p1 p2 

1 2.5 greater than .1 

2 0.037 not in table 

3 3.4 .1 .05 

4 a) 0.037 not in table 

b) 2.0 greater than .1 

c) 0.7 not in table 

d) 2.0 greater than .1 

e) 2.8 .1 .05 

f) 0.037 not in table 

g) 2.0 greater than .1 

h) 2.0 greater than .1 

i ) 0.8 not in table 

j) 0.7 not in table 

k) 2.0 greater than .1 

l) 4.7 .05 .025 

m) 3.8 .1 .05 

n) 1.3 not in table 

o) 3.8 1 .05 .1 

5 0.3 not in table 
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Table 5 

Tabulation of Results by Access to Computer 

-47-



GEOLOGIC BASEMAPS (QN. 4) 

DENVER 

REMOTE 

OTHER 

DENVER 

REMOTE 

OTHER 

CHI-SQUARE = 22 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 5 ! 0 ! 
-!----------!----------!-

! 0 8 ! 
-!----------!----------!-

'! 0 ! 9 ! 
-!----------!----------!-

5 

8 

9 

5 17 22 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

1.1 3.9 
-! ----------! ----------!-

1.8 6.2 ! 
-!----------!----------!-

2.0 7.0 
-!----------!----------!-

5 

8 

9 

5 17 22 
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GEOLOGIC WELL CONTROL (QN. 4) 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 ! 2 ! 
-!----------!----------!-

! 0 ! 8 ! 
-!----------!----------!-

! 0 ! 9 ! 
-!----------!----------!-

5 

8 

9 

3 19 22 

EXPECTED FREQUENCIES 

YES. NO 
-!----------!----------!-

DENVER 0.7 ! 4.3 
-!----------!----------!-

REMOTE ! 1.1 6.9 
-!----------!----------!-

OTHER ! 1.2 ! 7.8 ! 
-! ----------! ----------!-

3 19 

CHI-SQUARE = 11.8105 
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5 

8 

9 

22 



> 

GEOLOGIC CONTOURING (QN. 4) 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 5 ! 0 ! 
-!----------!----------!-

2 ! 6 
-! ----------! ----------!-

1 8 ! 
-!----------!----------!-

5 

8 

9 

8 14 22 

EXPECTED FREQUENCIES 

DENVER 

REMOTE 

OTHER 

CHI-SQUARE = 11.6766 

YES NO 
-! ----------! ----------!-

! 1.8 ! 3.2 ! 
-!----------!----------!-

! 2.9 ! 5.1 ! 
-!----------!----------!-

! 3.3 ! 5.7 ! 
-! ----------! ----------!-

5 

8 

9 

8 14 22 
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GEOLOGIC DATA BASES (QN. 4) 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

3 2 ! 
-! ----------! ----------!-! 0 ! 8 ! 
-!----------!----------!-

0 9 
-! ----------! ----------!-

5 

8 

9 

3 19 22 

EXPECTED FREQUENCIES 

DENVER 

REMOTE 

OTHER 

CHI-SQUARE = 11.8105 

YES NO 
-!----------!----------!-

! 0.7 ! 4.3 
-!----------!---------- -

1.1 6. 9 
-!----------!---------- -

! 1.2 7.8 
-!----------!---------- -

3 19 
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8 

9 

22 



> 

GEOLOGIC CROSS-SECTIONS (QN. 4) 

DENVER 

REMOTE 

OTHER 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 ! 2 ! 
-!----------!----------!-

! 0 8 ! 
-!----------!----------!-

! 1 8 ! 
-!----------!----------!-

4 18 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 0.9 4.1 
-!----------!----------!-

1.5 6. 5 
-!----------!----------!-

1.6 ! 7.4 
-!----------!----------!-

5 

8 

9 

22 

5 

8 

9 

4 18 22 

CHI-SQUARE = 7.95803 
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.. 

GEOPHYSICAL BASEMAPS (QN. 4) 

DENVER 

REMOTE 

OTHER 

DENVER 

REMOTE 

OTHER 

CHI-SQUARE = 22 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 5 ! 0 ! 
-!----------!----------!-

! 0 8 ! 
-!----------!----------!-

! 0 ! 9 
-!----------!----------!-

5 

8 

9 

5 17 22 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------

1.1 3.9 
-!----------!---------- -

! 1.8 6.2 
-!----------!---------- -

! 2.0 7.0 
-!----------!----------!-

5 

8 

9 

5 17 22 
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GEOPHYSICAL SHOT POINTS (QN. 4) 

DENVER 

REMOTE 

OTHER 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 ! 2 ! 
-!----------!----------!-

! 0 ! 8 ! 
-!----------!----------!-

! 0 ! 9 ! 
-! ----------! ----------!-

3 19 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

0.7 ! 4.3 
-!----------!----------!-

1.1 6.9 ! 
-!----------!----------!-

! 1.2 7.8 ! 
-!----------!----------!-

5 

8 

9 

22 

5 

8 

9 

3 19 22 

CHI-SQUARE = 11.8105 
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-
SEISMIC PICKS (QN. 4) 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 3 ! 2 ! 
-!----------!----------!-

! 0 ! 8 ! 
-!----------!----------!-

! 0 ! 9 ! 
-!----------!----------!-

5 

8 

9 

3 19 22 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

DENVER 0.7 4.3 
-!----------!----------!-

REMOTE 1.1 ! 6.9 
-!----------!----------!-

OTHER 1.2 ! 7.8 
-!----------!----------!-

3 19 

CHI-SQUARE = 11.8105 
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8 

9 

22 



> 

GEOPHYSICAL MODELING (QN. 4) 

DENVER 

REMOTE 

OTHER 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
- ----------!----------!-

5 ! 0 
- ----------!----------!-

4 ! 4 ! 
- ----------! ----------!-

2 ! 7 
- ----------!----------!-

11 11 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

2.5 2.5 ! 
-! ----------! ----------!-

4.0 ! 4.0 
-!----------!----------!-

4.5 4.5 ! 
-!----------!----~-----!-

11 11 

CHI-SQUARE = 7.77778 
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5 

8 

9 

22 

5 

8 

9 

22 



..... 

GEOPHYSICAL CONTOURING (QN. 4) 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!---------- -

5 0 
-!~---------!---------- -

! 2 ! 6 
-!----------!---------- -

! 1 ! 8 
-!----------!---------- -

5 

8 

9 

8 14 22 

EXPECTED FREQUENCIES 

DENVER 

REMOTE 

OTHER 

CHI-SQUARE = 11.6766 

YES NO 
-! ----------! ----------!-

! 1.8 ! 3.2 
-!----------!----------!-

! 2.9 5.1 ! 
-!----------!----------!-

! 3.3 5.7 
-!----------!----------!-

5 

8 

9 

8 14 22 
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GEOCHEMICAL DATA BASES (QN. 4) 

DENVER 

REMOTE 

OTHER 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
- ----------!----------!-

3 2 
- ----------!----------!-

0 8 
- ----------!----------!-

0 ! 9 
- ----------!----------!-

3 19 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

0.7 4.3 
-!----------!----------!-

! 1.1 ! 6.9 
-!----------!----------!-

! 1.2 ! 7.8 ! 
-! ----------! ----------!-

3 19 

CHI-SQUARE = 11.8105 
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5 

8 

9 

22 

5 

8 

9 

22 



.... 

GEOCHEMICAL MAPPING (QN. 4) 

DENVER 

REMOTE 

OTHER 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!---------- ----------!-

4 1 
-!---------- ----------!-

1 0 8 ! 
-!---------- ----------!-

2 7 
-!---------- ----------!-

5 

8 

9 

6 16 22 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 1.4 3.6 ! 
-!----------!----------!-

! 2.2 ! 5.8 
-!----------!----------!-

2.5 ! 6.5 
-!----------!----------!-

5 

8 

9 

6 16 22 

CHI-SQUARE = 10.1241 
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... 

LAND LEASE DATA (QN. 4) 

DENVER 

REMOTE 

OTHER 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

5 0 ! 
-!----------!----------!-

7 ! 1 
-!----------!----------!-

! 8 1 ! 
-!----------!---~------!-

20 2 

EXPECTED FREQUENCIES 

YES NO 
-!----------!----------!-

! 4.5 0.5 
-! ----------! ----------!-

7.3 ! 0.7 
-!----------!----------!-

! 8.2 ! 0.8 
-!----------!----------!-

5 

8 

9 

22 

5 

8 

9 

20 2 22 

CHI-SQUARE = .656945 
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.. 

WELL LOG ANALYSIS (QN. 4) 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 4 ! 1 ! 
-!----------!----------!-

! 3 ! 5 ! 
-!----------!----------!-

! 2 ! 7 ! 
-!----------!----------!-

5 

8 

9 

9 13 22 

EXPECTED FREQUENCIES 

DENVER 

REMOTE 

OTHER 

CHI-SQUARE = 4.49924 

YES NO 
-!----------!----------!-

! 2.0 3.0 
-!----------!----------!-

! 3.3 ! 4.7 ! 
-!----------!----------!-

! 3.7 5.3 
-!----------!----------!-

9 13 
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> 

ECONOMIC EVALUATION (QN. 4) 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

YES NO 
-!----------!----------!-

! 5 ! 0 ! 
-!----------!----------!-

! 7 ! 1 ! 
-!----------!----------!-

! 8 ! 1 ! 
-!----------!----------!-

5 

8 

9 

20 2 22 

EXPECTED FREQUENCIES 

DENVER 

REMOTE 

OTHER 

CHI-SQUARE = .656945 

YES NO 
- ----------!----------!-

4.5 0.5 
- ----------!----------!-

7.3 ! 0.7 
- ----------!----------!-

8.2 ! 0.8 ! 
-!----------!----------!-

20 2 
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Table 6 

Summary of Chi-Square Analysis by Access to Computer 

Probability of finding the calculated x2 with two degrees of freedom 

is between P1 and P2, as determined by looking at 2 an X table. 

Question Calculated X 
2 

p1 p2 

4 a) 22.0 less than .005 

b) 11.8 less than .005 

c) 11.7 less than .005 

d) ll .8 less than .005 

e) 8.0 .025 .01 

f) 22.0 less than .005 

g) 11.8 less than .005 

h) ll .8 less than .005 

i ) 7.8 .025 .01 

j) 11.7 less than .005 

k) 11.8 less than .005 

l ) 10.1 .01 .005 

m) 0.66 not in table 

n) 4.5 .1 

o) 0.66 not in table 
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Table 7 

Access to Computer by Major and Independent 
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ACCESS TO COMPUTER BY MAJOR AND INDEPENDENT 

DENVER 

REMOTE 

OTHER 

DENVER 

REMOTE 

OTHER 

ACTUAL FREQUENCIES 

MAJOR INDEPENDENT 
-!----------!----------!-

3 ! 2 ! 
-!----------!----------!-

! 7 ! 1 ! 
-! ----------! ----------!-

4 5 
-!----------!----------!-

14 8 

EXPECTED FREQUENCIES 

MAJOR INDEPENDENT 
- ----------!----------!-

3.2 I 1.8 ! 
- ----------!----------!-

5.1 ! 2.9 ! 
- ----------!----------!-

5.7 3.3 
- ----------!----------!-

14 8 

CHI-SQUARE = 3.42986 
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The cross tabulations of majors vs. independents indicates where a 

significant difference occurs. This difference tends towards a greater 

utilization by the majors than the independents. Significant 

differences occured in owning a computer, remote access to the computer, 

geol.ogic well control, geologic data bases, geologic cross-sections, 

geophysical shot points, seismic picks, geochemical data bases, 

geochemical mapping, land lease data, and economic evaluation. 

The cross tabulations of computer usage vs. access to the computer 

showed significant differences for all questions except land lease data 

and economic evaluation. The ranking by computer usage is: first 

located in Denver; second- remote access via phone lines; and third -

specialized staff for computer applications. 

The final cross tabulation, majors and independents vs. access to the 

computer is inconclusive. 
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CHAPTER FIVE - Implications 

The general conclusion from the survey is that independents and Denver 

division offices of major oil companies are not very sophisticated in 

using computers to solve exploration problems. Further, this lack of 

sophistication is due to inconvenience, not opportunity or knowledge. 

This survey did not answer the question, as originally hoped, which 

exploration companies would be interested in a service company 

providing an exploration information management system. The survey 

even failed in indicating how many companies might be interested in 

such a service. 

It did document that hardware and software exist and are being used by 

some companies. The survey also demonstrated a mistrust of computers 

and service companies due to a lack of ability to deliver what was 

promised at the quoted price. 

This implies there is room in the Denver market for a service company 

as has been described. However, acceptance and adoption would be 

slow, requiring other work and/or excellent financing to see such a 

company through startup. Therefore, this service is probably best 1 eft 

to an established company, such as a seismic data processing house. 

Some of the constraints placed on such a service company are that it 

must be physically located close to its customers to provide good 
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p:z 

communication and rapid turnaround, excess capacity to enhance response 

time, and a knowledgable staff to bridge the two technologies. 

Another opportunity would be to work for the exploration companies as 

an intermediary to the service companies to insure that they get the 

best possible services for the lowest cost. This is one way of 

overcoming the distrust of service companies while raising the 

sophistication of the exploration companies. The problems are learning 

the capabilities and limitations of the various service companies, and 

then convincing the exploration companies that my knowledge, 

background, and experience are useful to them. 

This relationship would also be useful to the service companies, 

providing them with a clearer understanding of what exploration 

companies want and expect of them. 

It would appear that on the S-curve of adoption of exploration 

information management systems, the exploration industry as a whole is 

still down at the foot. The pioneering work has been going on for some 

time, recently recieivng a boost from a changing environment. The trick 

is to predict when the rapid increase in adoption will occur, and be 

ready to satisfy the demand. 
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CHAPTER SIX - Post-Mortem 

The formal survey is not ideal, but it does provide useful insights into 

the industry. . It does indicate there is room for improvement in the way 

the industry operates, but there are problems of selling new services ·to 

a conservative industry. 

The results of this work and difficulties in obtaining financing have 

caused me to re-evaluate Petro-Land•s short term objectives. The 

companies that have already established information management systems 

have an ongoing need for information input to their systems. One of 

these inputs is digitized graphics data. 

Starting out by doing custom digitizing reduces the initail capital 

outlay, and the market is better defined, without precluding growth in 

the future along the lines described in Chapter One. This building 

block approach has the advantage that it allows growth to occur as 

investment funds are available and at a rate that can be managed. 
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Here's the simplest way 
to analyze your petroleum data. 



Here's how it works. 
You m1ght start by plac1ng a base map of the area of Interest on 
the d1g1t1zer tablet The tablet resembles a draft1ng board. up to 
44" x 60" 1n s1ze. but 1t has a f1ne electrical gnd embedded 
under the surface. Once your map IS on the tablet you then 
press buttons on the cursor and on the operator's console to set 
up your X-Y coordinates and scale. Then you can enter the 
complete map 1nto the computer or any geographical, 
geolog1cal or geophys1cal features or data. by s1mply trac1ng 
them w1th the cursor. Well locations, leases. format1on tops, 
se1sm1c sect1ons. well logs. production data, you enter all your 
data w1th JUSt a few keystrokes of the cursor or console 
keyboard 

Any data that you enter can be Simultaneously d1splayed on 
both the graph1cs and operator's term1nals So let's suppose 
your graph1cs term1nal now displays the geographic 
boundanes. contours and well locations of the lease area 

As you look at your screen, you dec1de that you'd l1ke to know 
more about the production h1storyofthe wells that are shown 
So you command the system to call up the des1red 1nformat1on 
from the computer data base rates of flow. well depths, 
geophys1cal data. or whatever 1s on file Similarly. legal or 
property 1nformat1on concern1ng the lease can also be called 
up and added to the d1splay lease descnpt1on. land owner, 
lease holder. lease exp1rat1on date. and other pertinent 
1nformat1on 

See your data in the 
most appropriate format. 
A maJor advantage of the CRC system 1s that 1t lets you massage 
your data w1th unsurpassed ease You can add. delete. merge. 
rearrange or ed1t any of the data 1n the computer file You can 
generate contours and produce a w1de vanety of graphiC 
representations of your data You can also overlay displayed 
1nformat1on for better analysiS, or 1solate and enlarge port1ons 
of the d1splay for a closer look at details And to do all th1s. you 
don't have to be a computer programmer All the software you 
need has already been developed by people w1th more than a 
decade of expmence out 1n the 011 patch 



Topographic data. well logs. maps. se1Sm1c sections who'd 
bel1eve the amount of raw data you process to denve a few 
val1d answers about 011 and gas deposlts7 If you analyze all th1s 
1nput manually. you face hours of ted1ous calculations But 1f 

you send 1t back to your corporate data process1ng center. you 
wa1t days, sometimes weeks. for your answers Either way. you 
lose valuable time. And w1th today's Intense compet1t1on for 
011 and gas. lost t1me can mean lost opportun1t1es for you and 
your company. 

These 16 keys can save you 
hours of drudgery. 
lmag1ne how the quality of your work would 1mprove 1f you 
had both the t1me and the computational tools you needed to 
really analyze your results. to explore alternative solut1ons. to 
play your hunches. That's exactly what CRCs computer 
graphiCS system allows you to do It g1ves you a way to enter 
your data directly 1nto a powerful m1n1computer The 
computer w111 then manipulate your data. as you command, 
to extract the max1mum amount of useful 1nformat1on from 1t 
And f1nally. the system automatiCally displays. plots. or lists your 
results But perhaps most surpns1ng of all. you don't need a 
computer background to do any of this. The system does it all 
... automatically. 

Now let's get back to that cursor w1th the 16 keys and see how 
you would use the CRC system to solve a typ1cal problem. 
est1mat1ng the 011 recovery possibilities for a particular lease 



A system that grows 
to meet your needs. 
By tak1ng a straightforward, modular approach to the des1gn 
of our system. we've produced a graphics system that solves 
the greatest number of geolog1cal. geophys1cal and petro
leum eng1neenng problems 1n the Simplest way possible 
It's a system that offers all the capability your JOb requ1res. but 
no expens1ve extras that you'd rarely . perhaps never. use 
You get. and pay for. JUSt the components and software 
programs you need But s1nce the system 1s modular. 1t can be 
expanded easily and econom1cally to keep pace w1th your 
chang1ng needs 

You can count on 
CRC's support. 
S1nce CRC's success IS closely t1ed to that of our petroleum 
Industry clients, we recogn1ze the importance of establiShing 
helpful. ongo1ng relationships And 1t starts w1th pre-sale 
counsel1ng When you tell us your data requ1rements. we'll 
help you select the equ1pment that w111 do the JOb 1n the 
shortest t1me and at the lowest cost If your application requ1res 
the development of spec1al software programs, we'll prov1de 
those. too In fact. 1f 1t appears that the programs you requ1re 
mght also be useful to other clients. we w111 prepare them for 
you at no charge 

Once your system 1s 1nstalled. a CRC Instructor w1th an 
extens1ve background 1n petroleum exploration and pro
duction w111 teach you how to use the system to 1ts fullest 
capability. And you'll learn by process1ng your real-world data. 
not by go1ng through theoretical exermes If additional 
tra1n1ng seems warranted. you may rece1ve addltlonal 
1nstruct1on at CRC headquarters 1n Denver S1nce sat1sf1ed 
customers are so important to us. you can be sure that we'll 
keep 1n close touch to see that the system COntinues to perform 
as you expect 

Per'OdJc ma1ntenance or emergency seNJCe of your system IS 
usually handled by a CRC representative 1n your area But 1f we 
don't have someone stationed 1n your localitY, we'll prov1de 
support from our Denver facil1ty When seNJCe IS needed, your 
system w111 be back 1n operat1on Within hours. Even maJor 
repa1rs are usually JUSt a matter of remov1ng and replac1ng the 
defective module Software support 1s prov1ded from Denver 
v1a telephone. or 1f you prefer. by data l1nk 



Digitizer 
Tablet 

A 
DODO Cursor DODO 
DODD 
DODO 

Central 
Processing 

Unit 

I \ 
Operator's Graphics 

Console Terminal 

Magnetic Cartridge 
Tape Disk 

Storage Storage 
Unit Unit 

To Remote 
Computer Installation 

The CRC computer graphics system does 
more than analyze and store data. 
Geolog1sts and other petroleum specialists soon come to 
regard the computer graphiCS system as a qu1ck and easy way 
to analyze large volumes of data. But the system can also 
transmit data to remote computer Installations. or give you 
1nstant access to data on file at other locations And you don't 
have to worry about compatibility problems because the CRC 
system uses Industry standard programm1ng languages and 
software systems to assure a smooth match with your exist1ng 
data systems 

For maximum flexibility, a CRC 
graphics system would consist 
of these components. 
To enter graphical data into the system. you requ1re the 16-
button cursor and the dJgJtJzer tablet. Alphanumeric data 1s 
entered by means of the keyboard on the operator's console 
Both the operator's console and the graphics term~nal are also 
used for controlling the system and viewing data. 

The heart of the CRC system is a powerful and dependable 
central processor. Several models are available to ensure that 
the CRC system you choose w111 have all the data process1ng 
and data transfer capabilities your applications demand. 

The system also offers you a cho1ce of storage med1ums 
cartridge d1sk or magnetiC tape storage un1ts. The d1sk un1t 
g1ves you fast random access. wh1le the tape un1t offers an 
econom1cal means of permanently stonng large volumes of 
1nformat1on. 

The graphics terminal prov1des a fast. s1mple way to plot your 
data. But 1f you need a hardcopy record of the graphic data 
shown on your term1nal. a high-speed plotter offered by CRC 
will qu1ckly produce 1t for you. 1n vanous l1ne w1dths and 
colors. to any scale you select 



For immediate information on our 
hardware and software, call today: 

(303) 421-Q644 



\XIho uses the CRC 
graphics system 7 
Large producers l1ke Ph1ll1ps Petroleum Small compan1es l1ke 
AmencanjCanad1an Strat1graph1c Some have been us1ng 
the1r CRC system for years, while others rece1ved delivery JUSt 
last week But large or small, new cl1ents or old, all these 
compan1es have one th1ng 1n common ... they shopped 
around and then dec1ded that our CRC system was their best 
cho1ce. A representative sample of compan1es us1ng the CRC 
system 1ncludes 

Phillips Petroleum 
Litton Aero SeNice 
Superior Oil Co. 
American/Canadian Stratigraphic Co. 
lntrasearch 

\XIhy not see what our system 
can do for you 7 
If you'd like factual, no-nonsense 1nformat1on about how our 
system m1ght help solve your data problems, JUSt call 
Computer Research Corporation at (303) 421-0644 Descr1be 
your appl1cat1ons and we'll tell you 1f we have the hardware 
and software needed to do your JOb But remember, the 
sooner you call the sooner we can help Or 1fyou prefer, send 
1n the enclosed card and we'll contact you 

For 1mmed1ate 1nformat1on on our hardware and software, 
call today 1303)421-0644 

Computer Research Corporation 
5161 Ward Road 
Wheat Ridge, CO 80033 I 1303)421-0644 



Computer Research Corporation 
5161 Ward Road 

Wheat Ridge, Colorado 80033 (303) 421-0644 
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C. R. C. MODULAR SYSTEMS 
COMPLETE HARDWARE AND SOFTWARE SYSTEMS FOR COMPUTER-GRAPHICS APPLICATIONS 

CRC's Interactive Modular Graphics System is composed of 

1ardware and software modules providing a complete range of 
·omputer-graphics operations. The hardware modules are ex
;ressly designed to be combined in a number of ways so that a 
:ariety of system configurations may be formed. Modules may be 
nterconnected with each other for independent operation, or 
;onnected as an RJE terminal to IBM 370 or CDC systems. In 
·eneral, a configuration consists of a central computer and one or 
~ore graphic work stations each of which may be intelligent or 
,1aved to the central computer. Up to 30 remote or local intelligent 
;1ations, with or without rotating memories, and up to four slave 
;lations may be included in any configuration. 

A graphic work station may consist of a digitizer, a plotter, a 
;ingle CRT, or it may contain several peripherals to perform more 
:omplex functions. Stations are generally equipped with an alpha
·.umeric CRT display terminal, which continually monitors the 
:tatus of the system and provides information feedback. The CRT 
:an also be used as the system terminal or a general purpose 
:,rminal to perform non-graphic functions or execute any of the 
;RC software modules. A graphics CRT is often inclt.:ded for the 
Jlotting of data, and it too may be used as a general purpose terminal 
!needed. 

The graphic work station also frequently contains a digitizer. 
~convenient and versatile device, the digitizer is operated from a 16-
:utton floating keypad cursor, a mobile menu system providing up 
·J256 selections. The selections are grouped into system and user 
:rogrammable pages each having up to 16 available functions. The 
:etachable keypad crosshair is interchangeable with a small target
·:pe cursor or a pen-type stylus which is particularly useful for entry 
:I lines or well logs where tracing is performed. The keypad is 
1utfered; the system remembers up to 12 consecutive keystrokes. 

Besides CRT's and digitizer, devices that may be configured 

SOFTWARE 

in graphic work stations include, among others, cartridge disks and 
magtapes of various sizes, digital incremental plotters, line-printer, 
and teletypes. CRC designs custom interfaces for devices according 
to the selected configuration. 

Software and hardware functions are controlled by a real-time 
multiprogramming operation system offering a wide range of 
services and utilities. The system supports several programming 
languages such as MACRO assembler, FORTRAN IV, COBOL and 
BASIC, and can manage the concurrent operation of both real-time 
and less time-dependent programs. Multiprogramming is realized 
since tasks often utilize peripheral devices, which releases the CPU 
for other processing needs. The execution of all tasks is coordinated 
to achieve efficient use of system resources and rapid response to 
real-time demands. Status of each task is defined by priority, 
checkpointing, round-robin scheduling, swapping, and significant 
events. Available utilities, including Line Text Editor, Source 
Language Input Program, Task Builder, Librarian, and On-Line 
Debugging tool further enhance the capability of the system. 

Data is stored in named files cataloged in a User File 
Directory. Files are protected from read, write, extend and delete 
functions according to four user designations: system, owner, 
group, world. Manipulation of files (copy, delete, rename, list, etc.) is 
accomplished by means of file utilities and user-written tasks. File 
control is device independent. A program performs operations on 
Logical Unit Numbers (LUN's), which are assigned to specific 
devices before program execution. If a device fails, an operator can 
quickly change the LUN to another device and continue processing. 

A large-application software library complements the highly 
modular hardware of the CRC system. A short description of each 
software module is given below. Modules may be used independ
ently or in conjunction with others to obtain the desired product. 

SYSTEMS 

DIGITIZING SYSTEM 

A versatile interactive system, based on a 256-entry floating 
1enu keypad cursor. Functions are grouped into 16 entry modes, 
:ach having up to 16 operations selected with keypad push buttons. 
ine keypad is also used to enter numeric parameters and attributes. 
·ne CRT display provides constant information feedback to 
:l:minate guesswork during operation. The display includes mode 
dentification, current parameters (symbol type and size, line type, 
;cale, etc.), sequence number, the last 10 digitized entries, point 
:aunt, error messages and prompts when specific data is required. 
=unctions currently available include: 

SET digitizer origin, map rotation, map offsets, scale and 
;equence identification, SAVE data and map parameters for later 
·estart, RESTART saved job, RESTART previously digitized file from 
:isk or magnetic tape (ASCII or EBCDIC), TURN on or off the 
;raphics CRT, REPLOT the current file, ZOOM in on selected 
Jortions of the plotted map, RESTORE original map plot, UPDATE 
Jarameter default table (i.e. scale, offset, plot limits, etc.), SELECT 
;ymbol, line type, or letter font type, ENTER attribute data using up 
:o 40 characters of variable and 10 characters of constant data, 
'ORWARD space or backspace within digitized file, RECORD, 
,ECORD and add to XY stack, RECORD using substitution from XY 
stack, FIND a point using cursor, DELETE a point, FIND and delete a 
)Oint, RECOVER deleted points, TRACK digitizer cursor on 
;raphics CRT plot, TURN off alphanumeric CRT, ENTER numeric 

attribute data from keypad, RECORD in stream mode by delta X and 
delta Y, or delta distance modes, INSERT user-defined pen-up code 
for disconnection, CLOSE polygon, CONSTRUCT circle using three 
points, COMPUTE circumference, COMPUTE area, SAVE digitized 
file on disk or magnetic tape (ASCII or EBCDIC), LIST data to 
teletype or line-printer, SELECT letter size, CREATE label between 
two digitized points, CREATE label by size, REPOSITION label, 
EDIT label text, DELETE or recover label, INSERT new point before 
or after current point, DELETE sequence of points, REPLACE 
current point, RECORD in special chart and log mode having 16 
user-defined. selectable amplitude scales. 

Special functions also available include the following: 

RIGHT, left or center justify labels, CREATE curved labels, 
INSERT digitized record segment into current record, REPEAT 
polygons, lines, etc., ROUND-off digitized XY data to any user
selected grid system, GENERATE curve for hyperbola, parabola, 
spiral, etc., ACCESS graphic macros, SPLINE fit line data, CREATE 
automatic square, rectangle and other geometric shapes, GENER
ATE symbol types, line types and letter font, AUTOMATICALLY 
insert dimension lines, CREATE isometric and perspective draw
ings, CONSTRUCT parallel lines, SELECT various graphics CRT 
cursors (round, square, etc.), and INCORPORATE software hooks 
for user interface. 



C R C E X P L 0 R A T I 0 ~~ 
-SOFTWARE-

GEOLOGICAL/MAPPING SOFTWARE MODULE 

*GRIDDING/GRID OPERATIONS 

*CONTOURING 

*CONTOUR EDITING 

*REGIONAL, RESIDUAL ANALYSIS 

*DATA SMOOTHING 

*STATISTICS 

*VOLUMETRICS 

*BASEMAP CONSTRUCTION 

*LEGAL WELL LOCATION CONVERSIONS 

*LEASE MAP CONSTRUCTION 

*DATA STORAGE/RETRIEVAL 

*CARTOGRAPHIC DISPLAY/PLOTTING 

*MAP PROJECTIONS/COORDINATE CONVERSIONS 

*LOG ANALYSIS 

*DATA EDITING 

GEOPHYSICAL/MAPPING SOFTWARE MODULE 

*SEISMIC MODELING 

*SEISMIC LINE INTERSECTIONS 

*SEISMIC MIGRATION 

*SYNTHETIC SEISMOGRAMS 

*VELOCITY INTEGRATION 

*VELOCITY PLOTTING 

*CROSS SECTIONS/FENCE DIAGRAMS 

*SHOT POINT PLOTTING 

S Y S T E f1 

COMPUTER RESEARCH CORPORi\T\QN 
5161 WARD ROt:.D 

(303) 421-064.0. 
WHEAT RIDGE, CO. 80033 



BASEMAP SYSTEM 

Designed to provide fast and accurate visual display of any 
digitized township-range-section data, and to plot and annotate 
point data with user-generated symbol and letter font libraries. The 
system also computes location information in linear or lat-long 
coordinates from quarter-quarter or footage descriptions. Digitized 
township-range data is readily available from CRC for most of the 
Rocky Mountain states and the Mid-West. 

CARTOGRAPHIC SYSTEM 

A versatile map drafting system with a generous selection of 
mapping options. Graphical data is accepted in lat-long or linear 
units, and each entry may include up to 720 characters for attributes 
and map identification. A large library of map symbols for repre
senting point features, line types for linear features (rivers, roads, 
etc.) and font types for labeling provide a complete and flexible 
mapping environment. Map symbols may be of any size or position, 
and map scales may be freely changed as needed. Label text, size, 
position, and slant are user-defined with selected attribute data used 
as text if desired. Attractive title and border options are also 
available. The terminal crosshairs make insertion, deletion, or 
replacement of points easily achieved when needed. 

MINING AND PETROLEUM SYSTEM 

Designed to produce accurate contour maps from randomly 
spaced groups of points having known information (as, for example, 
elevation points, well locations with sub-sea elevations, chemical 
analysis in water wells, etc.). In addition, the system will perform 
many needed calculations on the information given or that produced 
in the contouring process. Computations include: surface area and 
volume between two known elevation values, arithmetic operations 
on gridded or random data values, and trend analysis. The system 
also provides division of contoured areas for volume computations 
(unitization mining, etc.), cross-section construction, and 3-dimen
sional representation of surfaces. 

FILE HANDLING AND RETRIEVAL SYSTEM 

Retrieves selected information based on location within a 
polygon, attribute data, or combination of both. Selection is 
accomplished by simple comparison techniques. Attribute selection 
is performed by comparing file contents to one or more specific 
conditions. Up to 40 criteria may be used, individually or in 
combination, to determine selection. Each specifies a data field to be 
tested, the relationship, and a value or string to be used in the 
comparison test. Relationships include equality or inequality for 
alpha and numeric comparison, and greater than, less than, greater 
than or equal to, and less than or equal to for numeric comparisons 
only. Selected data is provided in an output file or defined by an area 
outline. A deletion option is also available allowing retrieval of all 
features not passing comparisons tests. 

Etiill4 

STATISTICAL SYSTEM 

Covers a wide range of operations. Computations ar 
performed on mapping features, attribute data, or grid informatio e 
Some of the options available are: calculate minimum, maximu~· 
delta, mean, standard deviation, sum of samples, and sum of square~ 
for X, Y, and Z data: two-way class1f1cat1on of the frequency, percent 
frequency, and other statistics for any two selected variables· 
means, standard deviations, sums of cross-products of deviations' 
and correlation coefficients; multiple linear regression, polynom1aj 
regression, canonical correlation, analysis of variance, factor 
analysis, and more. 

COMMON AREA SYSTEM 

Particularly useful in facilitating land project planning. This 
system defines the relationship of different attributes, such as soil 
conditions, vegetation, natural hazards, ground water level, owner
ship claims, etc.,in a given area. Up to sixteen areas may be selected 
each according to the presence or lack of up to ten attributes. Th~ 
system then provides a color-coded map with shaded areas showing 
either inclusion or exclusion of each selected area: Overlapping 
portions are easily v1s1ble. Coordinates of both Inclusive and 
exclusive areas are saved for additional common area selections. 

LEGAL/PROPERTY/ ENGINEERING SYSTEM 

A unique system designed to translate complex property 
descriptions into usable coordinate form. This interactive system 
accepts information from both legal documents (deeds, lease 
agreements, tax records, bills of sale, engineering notes, surveys, 
etc.) or actual maps, and converts property boundaries into 
convenient X, Y coordinate form. Each legal or map entry is 
immediately plotted on the graphics CRT for verification. Input 
description types include quarter-quarter, compass traverse. inte
rior angle traverse, curves (circular, parabolic, hyperbolic, spiral, 
etc.), intersection of two lines, intersection of line and curve, etc. 
This flexible engineering macro package provides easy solutions to 
intersection, traverse adjustment, and other surveying problems. 

DATA ENTRY SYSTEM 

A versatile, easy to use data entry system for the encoding of 
general attribute data. Operator procedures are grouped into three 
major functions - data entry, verification, and modification. The 
system is used interactively, and provides several alternative 
procedures for performing each function. Verification, for example, 
may be performed in one of three ways: (1) the system displays each 
field and automatically proceeds to the next, (2) the system displays 
each field and waits for carriage return before continuing to the next, 
or (3) the operator re-enters each field and if the entry matches the 
original contents. the system then proceeds to the next field. Data 
entry may be provided in any prespecified format, with a variety of 
mechanisms available to simplify the entry process. 

For more information on hardware or software systems, contact: 

COMPUTER RESEARCH CORPORATION 
11005 Ralston Road 
Arvada, CO 80004 Ph: (303) 421-0644 



DIGITIZING/DATA CAPTURE SOFTWARE MODULE 

*?OINT/LINE/STREAM/LABEL DIGITIZING 

*LOG/CHART DIGITIZING 

*TOWNSHIP DIGITIZING 

*SEISMIC SECTION DIGITIZING 

*TEXT ENTRY 

*SYMBOL/CHARACTER FONT/LINE TYPE GENERATION 

*EDITING 

*SCALING/MULTI-POINT SCALING 

*OFFSETTING/ROTATION 

*REAL TIME/INTERACTIVE DATA DISPLAY 

*MIXED LEGAL/DIGITIZER INPUT 

UTILITIES 

*COPYING/DELETING 

*APPENDING/MERGING 

*SORTING 

*EDITING/UPDATING 

*VARIABLE FORMATTING OF INPUT DATA 

*ZOOMING/WINDOWING/CLIPPING/OVERLAY 

*SCALING/OFFSETTING 

*TITLE/BORDER DISPLAYS 

*FORMAT CONVERSIONS 

*ASCII/EBCDIC TRANSLATIONS 



LOG ANALYSIS 

Resistivity 
Bulk Density 
Porosity 
Water Saturation 
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Mr. George Garbarini 
ADOBE OIL & GAS CORPORATIO~ 
Suite 717, 1700 Broadway 
Denver, Colorado 80290 

t1r. Clare Gregg 
AMERICAN QUASAR PETROLEUM CO. 
Suite 707, 1700 Broadway 
Denver, Colorado 80290 

Mr. James H. Dickson 
AMERICAN QUASAR PETROLEUM CO. 
Suite 707, 1700 Broadway 
Denver, Colorado 80290 

Mr. Dan Shewmake 
ANADARKO PRODUCTION CO. 
P. 0. Box 5050 
Denver, Colorado 80217 

t1r. Don Kretsch 
APACHE CORPORATION, OIL & GAS 
Suite 2016, 1660 Lincoln 
Denver, Colorado 80264 

Mr. John Wingert 
ASAMERA OIL, INC. 
P. 0. Box 118 
Denver, Colorado 80201 

Mr. A. H. Brackenridge 
ATLANTIC OIL CORPORATION 
Suite 501, 1860 Lincoln Street 
Denver, Colorado 80295 

Mr. Gene Richards 
ATLANTIC RICHFIELD COMPANY 
Suite 501, 1850 Lincoln Street 
Denver, Colorado 80295 

Mr. Richard N. Walker 
BASS ENTERPRISES PRODUCTION CO. 
Suite 1340, 950 17th Street 
Denver, Colorado 80202 

Mr. Don Foster 
BEAVER MESA EXPLORATION CO. 
Suite 910, 475 17th Street 
Denver, Colorado 80202 

Mr. Don P au 11 
COTTON PETROLEUM CORPORATION 
P. 0. Orawer 195 
Ft. Lupton, Colorado 80621 

Mr. w. C. Tillett 
POGO 
P. 0. Box 221 
Denver, Colorado 

i~r. Dorman Followwill 
3360 Loyo 1 a Court 
Boulder, Colorado 80202 

Mr. Ray Rutledge 
TESORO PETROLEUM CORPORATION 
Suite 2000, 633 17th St. 
Denver, Colorado 80202 

Mr. Robert C. Dickinson 
TEXAS OIL & GAS COMPANY 
Suite 1300, 1660 Lincoln Street 
Denver, Colorado 80264 

Mr. Gordon S. Utter 
TEXAS PACIFIC OIL COMPANY, INC. 
Suite 1050, 950 17th Street 
Denver, Colorado 80202 

~~r. Elvwod Hardman 
TREND EXPLORATION LIMITED 
600 Capitol Life Center 
Denver, Colorado 80203 

~r. Charles Einarsen 
VIKING EXPLORATION CORP. 
1776 Lincoln, Suite 820 
Denver, Colorado 30203 

Mr. William A. Falconer 
WEBB RESOURCES, INC. 
Suite 2200, 633 17th Street 
Denver, Colorado 30202 

Mr. Howard E. Marlow 
WOODS PETROLEUM CORPORATION 
Suite 130, 3525 s. Tamarac 
Denver, Colorado 80237 



Mr. John Dunnewald 
BELCO PETROLEUM CORPORATION 
445 Union Blvd. 
Lakewood, Colorado 80228 

Mr. Bob Busby 
BEREN CORPORATION 
2160 lst of Denver Plaza 
Denver, Colorado 80202 

~~r. John Lawton 
VISA EXPLORATION CORP. 
490 Colo. St. Bank Bldg. 
Denver, Colorado 80202 

Mr. David E. Dubler 
CIG EXPLORATION, INC. 
P. 0. Box 749 
Denver, Colorado 80217 

Mr. Del L. Wiegand 
C & K PETROLEUM, INC. 
Suite 1700, 1600 Broadway 
Denver, Colorado 80202 

Mr. Don E. Mettler 
TRI-EX CORPORATION 
Box 8395 
Denver, Colorado 80201 

Mr. George S. Anderson 
JERRY CHAMBERS OIL PRODUCTIO~ 
Suite 1720, 1660 Lincoln St. 
Denver, Colorado 80264 

Mr. S. F. Schindler 
CHAMPLIN PETROLEUM CORPORATION 
P. 0. 13ox 1257 
Englewood, Colorado 80150 

Mr. James R. Weber 
CHANDLER & ASSOCIATES, INC. 
1401 Denver Club Bldg. 
Denver, Colorado 80202 

Mr. R. H. Griffin 
. CHEVRON OIL COMPANY 

700 s. Colorado Blvd. 
Denver, Colorado 80222 
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Mr. Bennett L. Price 
HLH PETROLEUM CORPORATION 
Denver Club Bldg, Suite 610 
Denver, Colorado 80202 

t~r. Bill 1.~itt 
ASHLAND EXPLORATION, INC. 
Suite 2520, 1st of Denver Plaza 
Denver, Colorado 80202 

Mr. J. L. Gregory 
TENNECO OIL COMPANY 
720 S. Colorado Blvd, Penthouse 
Denver, Colorado 80222 

:~r. J. Ed West 
TERRA RESOURCES, INC. 
950 17th Street, Suite 850 
Denver, Colorado 80202 

Mr. Kirby Cockerham 
TESORO PETROLEUM CORPORATION 
Suite 2000, 633 17th St. 
Denver, Colorado 80202 

r·1r. Jerry Davis 
THE SUPERIOR OIL COMPANY 
800 Lincoln Tower 
Denver, Colorado 80295 

Mr. Gerald Stone 
SOUTHLAND ROYALTY COMPANY 
410 17th Street, Suite #1000 
Denver, Colorado 80202 

Mr. Terry Cooper 
DONALD C. SLAWSON OIL PRODUCTS 
Suite 905, 950 17th Street 
Denver, Colorado 80202 

1~r. Bill Hobbs 
SIGNAL EXPLORATION, INC. 
Suite 1200, Security Life Bldg. 
Denver, Colorado 80202 

Mr. Curtis Hancock 
SAMEDAN OIL CORPORATION 
Suite 1280, 633 17th Street 
Denver, Colorado 80202 



Mr. W. A. Marshall 
CHEVRON OIL COMPANY 
700 S. Colorado Blvd. 
Denver, Colorado 80222 

"-1r. Robert W. Scott 
CHORNEY OIL COMPANY 
Suite 401, 1860 Lincoln Street 
Denver, Colorado 30295 

~1r. Bob P asque 
CITIES SERVICE COMPANY 
Suite 900, 1600 Broadv1ay 
Denver, Colorado 80202 

~r. A. J. Keller 
CITIES SERVICE cm~PANY 
Suite 900, 1600 Broadway 
Denver, Colorado 80202 

~r. Paul Harrison 
COASTAL STATES GAS CORPORATION 
P. 0. Box 749 
Denver, Colorado 80201 

Mr. Frank K. Gibbs 
COSEKA RESOURCES 
718 - 17th Street, #630 
Denver, Colorado 80202 

"1r. James A. Norton 
CONSOLIDATED OIL & GAS, INC. 
Suite 1300, 1860 Lincoln St. 
Denver, Colorado 30295 

'4r. John Greene 
CONOCO, I'IC. 
555 17th St. 
Denver, Colorado 80202 

~r. Paul Messinger 
DAVIS OIL COMPANY 
410 17th Street, Suite 1400 
Denver, Colorado 30202 

Mr. Marlis Smith 
DAVIS OIL COMPANY 
410 17th Street, Suite 1400 
Denver, Colorado 80202 
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'·1r. Fred Jensen 
RIO COLORADO OIL & GAS, INC. 
1546 Cole Blvd. 
Golden, Colorado 80401 

Mr. William H. Leroy 
RESERVE OIL, INC. 
P. O. Box 5568, T.A. 
Denver, Colorado 80217 

~r. William J. Barrett 
RAINBOW RESOURCES, INC. 
Suite 308, 10 Lakeside Lane 
Denver, Colorado 80212 

'-1r. Alan Dille 
POLUMBUS CORPORATION 
Suite 200, 1515 Arapahoe St. 
Denver, Colorado 80202 

Mr. Don F. Smith 
PLACID OIL COMPANY 
410 17th Street, Suite 2000 
Denver, Colorado 80202 

Mr. Harold E. Peterson 
PLACID OIL COt~PANY 
410 17th Street, Suite 2000 
Denver, Colorado 80202 

Mr. R. C. Showalter 
PHILLIPS PETROLEUM CO. 
7300 East Dorado Place 
Englewood, Colorado 80111 

Mr. Don Townsend 
PETRO LEWIS CORPORATION 
P. 0. Box 2250 
Denver, Colorado 80201 

Mr. R. S. Klipping 
PENNZOIL COt1PANY 
P. 0. Drawer 1139 
Denver, Colorado 80201 

Mr. Ed Pendleton 
PENDLETON LAND & EXLOR.Il.TION 
Suite 1410, 1616 Glenarm Place 
Denver, Colorado 80202 



Mr. R. M. Kenyon 
DEPCO, DC. 
1025 Petroleum Club Bldg. 
Denver, Colorado 30202 

~1r. Ralph Thomas 
DIAMOND-SHA.:1ROCK CORPORATION 
Suite 400, 475 17th Street 
Denver, Colorado 80202 

Mr. Glenn S. Dille, Jr. 
Petroleum Geologist 
Suite 450, Petroleum Club Bldg. 
Denver, Colorado 80202 

;·lr. E. C. Gent 
DO~E PETROLEUM CORPORATION 
Suite 1500, 1600 Broadway 
Denver, Colorado 30202 

~r. Peter Van Altena 
DO~E PETROLEUM CORPORATION 
Suite 1500, 1600 Boradway 
Denver, Colorado 30202 

Mr. L. Clark Kiser 
ENERGETICS, INC. EXP. & DEV. 
333 W. Hampden Ave., Ste. 10 
Englewood, Colorado 80110 

~1r. Pat r~aher 
ENERGETICS, INC. EXP. & DEV. 
333 W. Hampden Ave. Ste. 10 
Englewood, Colorado 80110 

'·1r. A 1 Craver 
ENERGY RESERVES GROUP, I~C. 
Suite 3200, 1st of Denver Plaza 
Denver, Colorado 80202 

~r. Robert E. Near 
ENERGY RESERVES GROUP, I~C. 
Suite 3200, 1st of Denver Plaza 
Denver, Colorado 80202 

Mr. John ~- Smith 
ENERGY RESERVES GROUP, INC. 
Suite 3200, 1st of Denver Plaza 
Denver, Colorado 80202 
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~>1r. Jack Deeter 
PENDLETON L~ND & EXPLORATION 
Suite 1410, 1616 Glenarm Place 
Denver, Colorado 80202 

'•1r. J. G i 11 more Hi 11 
PATRICK PETROLEUM COMPANY 
Suite 1655, 950 17th Street 
Denver, Colorado 80202 

~r. John Wells 
PATRICK PETROLEUM COMPANY 
Suite 1655, 950 17th Street 
Denver, Colorado 80202 

Mr. John M. Parker 
CONSULTI~G GEOLOGIST 
9858 E. Maplewood Circle 
Englewood, Colorado 80110 

Mr. Don Eckelberg 
NORTHWEST EXPLORATION COMPANY 
Suite 1487, One Park Central 
Denver, Colorado 80202 

~·1r. G. L. Scott 
NORTH A~ERICAN EXPLORATION CO. 
1516 Marion Street 
Denver, Colorado 80218 

Mr. Edward E. Pugh, Jr. 
NATIONAL COOP. REFPIERY ASSOC. 
Suite 404, 1860 Lincoln Street 
Denver, Colorado 80295 

Mr. John P. Lockridge 
MOU~TAI~ PETROLEUM LTD. 
Suite 712, 1776 Lincoln St. 
Denver, Colorado 80203 

Mr. C. E. Tranter 
MOBILE OIL CORPORATION 
P. 0. Box 5444, T.A. 
Denver, Colorado 80217 

~'-1r. Lee Harston 
MITCHELL ENERGY CORPORATION 
Suite 1719, 950 17th Street 
Denver, Colorado 80202 



Mr. Don R. Reeves 
ENSERCH EXPLORATION, INC. 
475 17th St., #1322 
Denver, Colorado 80202 

Mr. Russell Sharp 
ENSERCH EXPLORATION, INC. 
475 17th St., #1322 
Denver, Colorado 30202 

Mr. William T. Taylor 
EXETER EXPLORATION COMPANY 
2300 Lincoln Center Bldg. 
Denver, Colorado 80264 

Messrs. Meiss & Kowalski 
EXXCEL ENERGY CORP. 
2450 1st Natl Bank Bldg. 
Denver, Colorado 30293 

Mr. Abe Phillips 
EXXON, USA 
P. 0. Box 120 
Denver, Colorado 80201 

~1r. Dan Green 
EXXON, USA 
P. 0. Box 120 
Denver, Colorado 30201 

~~ r. She 1 by Dark 
FILON EXPLORATION CORPORATION 
Suite 2216, 1700 Broadway 
Denver, Colorado 80201 

'-1r. Jack Knight 
GULF ENERGY CORPORATION 
6825 E. Tennesee Av., Suite 360 
Denver, Colorado 30224 

Mr. Herbert J. Warner 
FOREST OIL CORPORATION 
Suite 1500, 950 17th Street 
Denver, Colorado 30202 

;~r. W. F. JirikmJic 
GENERAL At~ERICAN OIL CO. OF TX 
555 - 17th Street, Suite 800 
Denver, Colorado 30202 
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Mr. Bob King 
MESA PETROLEUM COMPANY 
2800 Lincoln Center 
Denver, Colorado 80202 

Mr. Reed K. Bitter 
MARATHON OIL COMPANY 
Box 120 
Casper, Wyoming 82602 

Mr. Paul ~. Mershon, Jr. 
rvtACY & MERSHON OIL, INC. 
Suite 1040, 1600 Broadway 
Denver, Colorado 80202 

Kenneth D. Luff 
KENNETH D. LUFF, INC. 
Suite 1730, 1600 Broadway 
Denver, Colorado 80202 

Mr. Jess P. Roach 
LADD PETROLEUM CORPORATION 
830 Denver Club Building 
Denver, Colorado 80202 

Mr. Charles D. McCormick 
KOCH EXPLORATION 
Suite 530, 1515 ~rapahoe St. 
8enver, Colorado 30202 

;.1r. David Creel 
KILROY COMPANY OF TEXAS 
221 Guaranty Bank Bldg. 
Jenver, Colorado 80202 

Mr. Charles E. Titus 
KANSAS-NEBRASKA NATURAL GAS 
P. 0. Box 15265 
Lakewood, Colorado 30215 

),1r. Bob Jarrett 
JUNIPER PETROLEUM CORPORATION 
Suite 2410, 1660 Lincoln Street 
Denver, Colorado 80264 

Mr. Lee i>1ossel 
JORDAN OIL & GAS 
Suite 2216, 1700 Broadway 
Denver, Colorado 80290 



~~r. Roger Brut on 
GENERAL CRUDE OIL CO. 
Suite 1890, 1600 Broadway 
Denver, Colorado 80202 

Mr. R. B. Elkington 
GETTY OIL COMPANY 
Suite 700, 1515 Arapahoe Street 
Denver, Colorado 80202 

Mr. 3ill Dixon 
GRAYROCK CORPORATION 
1515 Arapahoe, Suite 353 
Denver, Colorado 80202 

Mr. Russell E. Hayward 
GREAT BASINS PETROLEUM 
1612 Tremont Place #304 
Denver, Colorado 80202 

Mr. Harold c. Ziebarth 
HAMILTON BROTHERS 
Suite 2600, 1600 Broadway 
Denver, Colorado 80202 

Mr. Roy Dubitzky 
HILLIARD OIL & GAS 
1353 Metrobank Building 
Denver, Colorado 80202 

Mr. E. P. Riker 
AMERADA HESS CORPORATION 
Dravo Plaza Bldg 
1250 14th St., Ste 850 
Denver, Colorado 30202 

~,1r. G. \~. Denton 
AI~INOIL US.I'\, INC. 
Suite 1700, Prudential Plaza 
1050 17th Street 
Denver, Colorado 80265 

Mr. Ed LaFaye 
Division Exploration Manager 
AMOCO PRODUCTI•JN Cm1PANY 
Security Life Bldg. 
Denver, Colorado 80202 
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ik. Joseph P. D. Hull 
IMPEL ENERGY CORPORATIO~ 
600 Metrobank Building 
Denver, Colorado 80202 

Alan U. Lange 
INEXCO 
803 Lincoln Tower Bldg. 
Denver, Colorado 80295 

i·1 r • K • T • Sm i t h 
HUSKY OIL COMPANY 
600 S. Cherry Street 
Denver, Colorado 80222 

Mr. Frank C. Horacek, III 
J. M. HUBER CORPOR~TION 
Suite 1601, 621 17th Street 
Denver, Colorado 80293 

Mr. T. D. Sheldon 
HOUSTON OIL & MINERALS CORP. 
P. 0. Box 5768 
Denver, Colorado 80217 

Mr. H. Gordon Beamguard 
DENVER ENERGY I NVESTl~Ei'ITS 
#703 American Natl Bank Bldg 
813 17th Street 
Denver, Colorado 80202 

Mr. Ed C. Schuett 
DENVER ENERGY INVESTMENTS 
#703 American Natl Sank Bldg 
818 1 7th Street 
Denver, Colorado 80202 

Mr. Bill ~cDonald 
ASHLAND EXPLORATION, INC. 
Suite 2520, lst of Denver Plaza 
633 17th Street 
Denver, Colorado 80202 



~~r. Dave 1..Jork 
Division Geologist 
AMOCO PRODUCTION COMPANY 
Security Life Bldg. 
Denver, Colorado 80202 

Mr. Monte Richard 
Division Geophysicist 
AMOCO PRODUCTION COMPANY 
Security Life Bldg. 
Denver, Colorado 80202 

Mr. H. A. Jones 
ANDERSON OIL COMPANY 
Three Park Central, Suite 1060 
1515 Arapahoe Street 
Denver, Colorado 30202 

~r. Phil Herrington 
THE ANSCHUTZ CORPORATION 
2400 Anaconda Tower 
555 -17th Street 
Denver, Colorado 80202 

Mr. Dudley W. Bolyard 
BOLYARD OIL & GAS, LTO. 
1112 Republic Bldg. 
1612 Tremont Place 
Denver, Colorado 30202 

:·1r. Jim l~al lace 
BRO\mL IE, \~ALLACE, ARf~STRONG & BANDER 
3300 Anaconda Tower 
555 - 17th Street 
Denver, Colorado 80202 

Mr. Dan Cleveland 
CLEVEROCK ENERGY CORPORATION 
Suite 2110, 1st of Denver Plaza 
633 17th Street 
Denver, Colorado 30202 

'•1r. Jack Ford 
CRYSTAL EXPLORATION & PROD. 
I II Park Centra 1 , Suite 8 7 9 
1515 Arapahoe Street 
Denver, Colorado 80202 
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Mr. Frank Sonnenberg 
1"1ICHIG~"' 1AISCONSIN PIPELINE 
Energy One Building 
717 17th Street, Suite 2500 
Denver, Colorado 80202 

Mr. 3laine S. Day 
WORLDWIDE ENERGY CORPORATION 
1600 Tower Building 
1700 Broadvtay 
Denver, Colorado 80290 

~r. Crai9 Gunter 
~HCHIT.I\ INDUSTRIES 
2008 United Bank Center 
1700 Broadway 
Denver, Colorado 80290 

Mr. Robert Van Horn 
TRANSCONTI ~ENTAL OIL CORP. 
2700 Anaconda Tower 
555 17th Street 
Jenver, Colorado 80202 

:1r. Kerry L. Phelps 
RESOURCES INVESTMENT CORP. 
2080 lst of Denver Plaza 
633 17th Street 
Denver, Colorado 80202 

t-.1 r. C • K • F i she r 
PAHHANDLE EASTERN PIPE LINE CO. 
500 Metrobank Building 
17th & Glenarm Place 
Denver, Colorado 80202 

~~r. J. K. Curry 
PANHANOL~ U.STER PIPE LINE CO. 
500 Metrobank Building 
17th & Glenar~ Place 
Denver, Colorado 80202 

Mr. David E. Park, Jr. 
OXFORD EXPLORATION COMPANY 
1030 Denver Club Buildign 
513 17th Street 
Denver, Colorado 80202 



~1r. Ray Dietrich 
DIETRICH EXPLORATION CO. 
602 Midland Savings Bldg. 
444 17th Street 
Denver, Colorado 80202 

Mr. Bob Lysinger 
WALTERN DUNCAN OIL PROPERTIES 
1300 Writers Center IV 
1720 S. 3ellaire St. 
Denver, Colorado 80222 

Mr. Edward J. Horan 
EQUITY OIL COMPANY 
2020 Western Fed. Sav. Bldg. 
718 17th Street 
Denver, Colorado 30202 

Mr. Fred Wetendorf 
GENERAL CRUDE OIL CO. 
1890 Colorado State gank 
1600 Broadway 
Denver, Colorado 80202 

Mr. Joe :-1azzola 
KENAI OIL & GAS COMPANY 
Energy Center One Building, Ste 2000 
717 - 17th Street 
Denver, Colorado 80202 

Mr. Charles Williams 
THE ANSCHUTZ CORPORATION 
2400 Anaconda Tower 
555 - 17th Street 
Denver, Colorado 80202 

Mr. Jim Anderson 
McCORMICK OIL & GAS 
Suite 400, Ross Building 
1726 Champa Street 
Denver, Colorado 30202 

:1r. Jack Zahn 
OCEANIC EXPLORATION COMPA~Y 
1900 Prudential Plaza 
1050 17th Street 
Denver, Colorado 80265 

Morris I. Ettinger 
OCEANIC EXPLORATION COMPANY 
1900 Prudential Plaza 
1050 17th Street 
Denver, Colorado 80265 

~~r. Jim LevJis 
NORTHERN NATURAL GAS EXPL. 
620 Ga 11 eri a 
720 s. Colorado Blvd. 
Denver, Colorado 80222 

"'1r. JimUhrlaub 
NATGr~.£\S NORTH Ai"'ERICA, INC. 
One Park Central, Suite 387 
1550 Arapahoe 
Denver, Colorado 80202 

Mr. Fred H. Reiter 
N .F .C. P~TROLEU:·1 
402 Ross Building 
1726 Champa 
Denver, Colorado 30202 

Mr. Forrest Terrell 
'.~EXPRO COMPANY 
820 Republic Building 
1612 Tremont Place 
Denver, Colorado 80202 

~r. John R. ~iller 
MICHIGAN/WISCONSIN PIPE LINE 
Energy One Building 
717 17th Street #2500 
Denver, Colorado 80202 
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