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Introductory Note
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study of petroleum economics and related matters.
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I. INTRODUCTION AND METHODOLOGY

A. Introduction

This report is an examination of the exploration activities

and resulting oil and gas discoveries of the domestic petroleum

industry from 1976 to 1980, with special emphasis on the activi-

ties of large integrated companies. In energy policy debates

involving regulation or taxation of the petroleum producing indus-

try, there is often a distinction drawn between the "Majors" which

are large companies with integrated producing, refining and

marketing segments, and the "Independents" which operate entirely

or primarily in the producing segment and are usually substantially

smaller than the integrated Majors. It should be noted that the

distinction between a "Major" and an "Independent" is not clear cut.

Different criteria have been a p p l i e d for differing p o l i c i e s and

regulations. The Department of Energy's now-defunct crude oil

allocation program defined 15 companies as "majors" based on their

level of integration and refinery capacity. By contrast, the

Internal Revenue Service regulations implementing the Crude Oil

Windfall Profits Tax Act have the effect of classifying companies

with any downstream integration, a much larger number of firms as

non-independents, thus subjecting their oil production to higher

tax rates. Si m i l a r l y , the depletion allowance is a v a i l a b l e only

to companies with no forward integration.

In 1976, the Petroleum Industry Research Foundation (FIRING)

prepared a study which compared the exploration a c t i v i t i e s of a

group of integrated companies with that of the rest of the industry,



for the period 1967-1974. That study, entitled "The Role of

Major Oil Companies and Independent Producers in Domestic Explora-

tion Activities,"* found that the major oil companies had d r i l l e d

substantially fewer exploratory wells but had discovered substan-

t i a l l y more oil and gas than the independents and provided signi-

ficantly more than half the industry's total exploration funds.

B. Methodology

Here, as in the 1976 report, FIRING has compiled infor-

mation from questionnaires sent to a selected group of large companies

The present sample (which w i l l be referred to as the "FIRING

Group") consists of the 26 companies responding to the question-

naire out of the 28 companies to which the questionnaire was sent.

In 1980, the FIRING Group accounted for approximately 60% of U.S.

petroleum liquids production (6.3 m i l l i o n barrels per day, or MM

B/D) and approximately 50% (10.1 t r i l l i o n cubic feet, or TCP) of

U.S. natural gas production. They also held more than 60% of U.S.

l i q u i d petroleum and natural gas reserves. Appendix I provides a

l i s t of these companies.

The information requested on the questionnaire covered the

following broad areas, for the period 1976-1980:

Proved reserves and reserve changes;

Exploration and development expenditures;

Well completions; and

Holdings of oil and gas acreage.

Appendix II is a copy of the questionnaire.

*Petroleum Industry Research Foundation, Inc., "The Role of Major Oil Companies
and Independent Producers in Domestic Exploration Activities," (New York), June 1976.



The F I R I N G Group total for each of these s u b j e c t s has been

compared to a un i ve rse drawn from an appropr ia te pub l ica l ly

a v a i l a b l e se r ies of data for the U . S . industry as a w h o l e . *

*It should be noted that the respondent companies, in some cases, were
unable to provide consistent data for various components of the questionnaire.
Rather than attempting to correct for these missing data cells, PIRINC has,
where necessary, simply contracted the sample by deleting the responses from
those companies to a given question for all years. Where the reported PIRINC
Group information reflects the responses of fewer than 26 companies because of
this deletion, it will be noted in the text. The broad conclusions of our study
remain unaffected.
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II. SUMMARY OF FINDINGS

This study, l i k e our previous one, was undertaken to compare

the exploration activities and expenditures and the resulting

hydrocarbon discoveries of major U.S. oil companies with

those of the rest of the industry in which independent producers

are the dominant factor. The conclusions here are broadly similar

to the ones we reached in 1976; only the specific numbers on which

those conclusions are drawn have changed.

The large integrated companies constituting the PIRINC

Group :

Dri l l e d 11% of the exploratory w e l l s , and 16% of all
wells completed in the U.S. in 1979 and 1980;

Drilled wells which were 36% deeper than the U.S.
average during this period;

Found oil or gas in 83% of all wells, compared to 69%
for the rest of the industry, and found oil or gas in
49% of a l l exploratory wells, compared to 46% for the
rest of the industry over the two years;

Contributed 43% of the U.S. oil and gas reserve addi-
tions due to exploratory drilling from 1978-80;

Added reserves per well at a rate more than twice
the U.S. average;

Accounted for 60% of total U.S. oil and gas exploration
expenditures and 58% of total development expenditures
for the period 1976-1980;

Increased its total exploration and development expendi-
ture by 54% from 1979 to 1980 compared to a 23% increase
for the U.S. Industry as a whole; and

- Accounted for 63% of a l l U.S. oil reserves and 58% of
all U.S. natural gas reserves at the end of 1980 but
registered a decline of 8% in oil reserves and 7% in
gas reserves from 1978 to 1980 w h i l e the rest of the
industry had an increase of 3% and a decrease of 0.4%
respectively.
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Thus, the companies in the FIRING Group continued to d r i l l a

small share of all wells but to account for a disproportionately

large share of total U.S. exploration and development expendi-

tures. They also found more oil and gas per well than the Inde-

pendents. However, their oil and gas reserves declined w h i l e

those of the rest of the industry did not.

As in our 1976 report, it is important to point out that

all segments of the industry contribute to maximizing the reserve

base. Because corporations are not si m i l a r l y situated, they reach

different decisions on exploration activity. A marginal prospect

to one company may appear a good prospect to another. One company

may prefer to invest limited capital in developing reserves already

booked, w h i l e another may prefer to invest in further exploration.

In addition, some companies routinely do more geological and

geophysical testing, l e a v i n g the actual d r i l l i n g to be done by

another company.

In our earlier report we predicted that

Most future reserves are l i k e l y to be found in
"frontier" areas, that is in the less accessible un-
explored parts of the Outer Continental Shelf, in
deeper and tighter reservoirs onshore in the Lower
48 states and in the Arctic region. The technical
and capital requirements to locate and develop these
resources w i l l be such that the large companies must
play an increasingly important role in these areas.
The Independents may also participate on a small scale
in "frontier" a c t i v i t i e s , but mostly in conjunction
with Majors. But their primary function as discoverers
w i l l be to locate the many remaining reservoirs in the
historic on-shore and off-shore areas. C u m u l a t i v e l y
these could be quite substantial.
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The fact that the FIRING Group found more than twice as much oil

and gas per well d r i l l e d as the industry as a whole and that the

Group's average cost per exploratory well d r i l l e d was more than

four times the U.S. average indicates that the two groups of the

producing industry are moving into the predicted areas. So does

the indicated increase in oil reserves by the Independents w h i l e

those of the PIRINC Group dropped. The increase of the former

was due primarily to upward revisions of reserves in previously

discovered oil deposits. This suggests that the Independents

have continued to concentrate their efforts in the traditional

producing regions which apparently s t i l l contain substantial un-

tapped oil deposits. The sharp oil price increases of the last

several years have made the development of these deposits more

attractive.

The Majors operate of course also in the traditional producing

areas. But they are almost alone in such h i g h cost, high risk

"frontier" areas as Alaska and the east and west coast offshore

plays. In the 1978-80 period the wells d r i l l e d in these areas

have not contributed any significant reserve additions. The

Majors are also clearly the dominant factor in the most promising

new onshore area in the Lower 48--the Western Overthrust

Belt. The characteristics of this particular geological feature

are apparently more complex, the risk greater and the d r i l l i n g

cost higher than in most older U.S. onshore areas.
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III. D R I L L I N G ACTIVITY

Our study confirms that large oil companies d r i l l a relatively

small share of the w e l l s in the United States but that their wells

are deeper and have a higher success rate than those of the rest

of the industry.

Our questionnaire requested d r i l l i n g data on a "net company

interest basis," where wells would be apportioned among partners

in accordance with the relative contribution of each. Our re-

sponses thus reflect the number of wells that the P I R I N C Group

paid for, as opposed to the number of wells that the Group may have

physi cally d r i 1 1 e d .

The information presented here is classified by type of well--

exploratory or development. According to the American Association

of Petroleum Geologists,

Exploratory wel1s i n c l u d e new-field wildcats, new-pool
wildcats, deeper-pool tests, shallow-pool tests, and
outposts (extensions).

Development wel1s are those d r i l l e d w i t h i n the proved
area of an oil or gas reservoir to the depth of a
stratigraphic horizon known to be productive.

We have compared the PIRINC Group responses to information col-

lected and p u b l i s h e d by the Bureau of the Census of the U.S. Depart-

ment of Commerce for 1979 and 1980. The Bureau of the Census compiles

data on a "gross operator basis," where only the operator reports

a well d r i l l e d and on a "net company interest basis," where each

interest holder reports proportionally. The net company interest

figures are collected from 200 companies ( i n c l u d i n g the P I R I N C

Group) and therefore clearly understate the total U.S. d r i l l i n g

statistics. The gross operator figures, collected from the same



200 companies plus (for 1979 and 1980) a supplemental sample of

companies, vary from other widely a v a i l a b l e series of d r i l l i n g

data, such as those p u b l i s h e d by the American Petroleum Institute,

the American Association of Petroleum Geologists or the Petroleum

Information Corporation. Appendix III of this report compares

these sources of d r i l l i n g statistics. A partial explanation

for the differences among them l i e s in the interpretation of

well classification definitions.

F o l l o w i n g the Securities and Exchange Commission definitions

since 1979, many companies, i n c l u d i n g some in the P I R I N C Group,

classify more wells as "exploratory" than the American Association

of Petroleum Geologists or the Petroleum Information Corporation

would. We have chosen to compare the P I R I N C Group to the gross

operator data p u b l i s h e d by the Bureau of the Census in order to

avoid overstating the Group's share of exploratory d r i l l i n g

activity, a p o s s i b i l i t y which arises because of the definition

interpretation. It should be noted, however, that the broad con-

clusions of our study are confirmed by any of the data sources,

as shown in A p p e n d i x III.

By far, the majority of w e l l s d r i l l e d in the U.S. are develop-

ment wells--some two-thirds of the total reported to the Bureau of

the Census in 1979 and 1980. These w e l l s are cheaper, shallower,

less risky and most importantly, necessary for a c h i e v i n g the maximum

practical production rate from a reservoir. Development wells

constituted a somewhat larger share of well completions for the

P I R I N C Group than for the industry as a whole.
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Exploratory wells, d r i l l e d to find oil and gas reserves,

are the focus of most examinations of d r i l l i n g activity. The

d r i l l i n g of exploratory wells is often considered to be the domain

of the non-integrated sector of the industry, and our survey data

show that the vast majority of exploratory wells were in fact

dr i l l e d by companies outside the PIRINC Group. The Group's share

of total exploratory well completions was approximately 11% in both

1979 and 1980. The number of wells completed rose by 23% for the

Group, somewhat faster than total U.S. exploratory well completions

reported to the Bureau of the Census. (See Table III-l).

As mentioned, the PIRINC Group drilled deeper wells, on average,

than the rest of the industry. In 1980, for instance, its explora-

tory wells had completion depths of 9,400 feet, some 3,500 feet

deeper (60%) than the U.S. average of 5,900 feet. PIRINC Group

development wells, at 5,600 feet, were approximately 16% deeper than

the average. (See Table III-2).

The PIRINC Group also had higher success rates, defined here

as the share of total well completions that found oil or gas in

commercial quantities. In 1980 84% of the PIRINC Group completions

were classified as oil or gas wells, compared to an i m p l i e d success

rate for the rest of the industry of 70%. The PIRINC Group success

rate for exploratory wells was s l i g h t l y higher than the rest of the

industry's (52% vs. 48%) in 1980. Development wells, by their

nature, have a much higher success rate than exploratory wells.

The PIRINC Group's success rate was more than 90%, w h i l e that of

the rest of the industry was just over 80%. (See Table III-3).
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TABLE III-l

WELLS COMPLETED, 1979 AND 1980

1980

Number of Wells

Exploratory Wells

Development Wells

All Wells

FIRING Group Shares

Exploratory Wells

Development Wells

All Wells

Oil
Gas
Dry

Total

Oil
Gas
Dry
Total

Oil
Gas
Dry
Total

of U.S. Total (%)

Oil
Gas
Dry

Total

Oil
Gas
Dry

Total

Oil
Gas
Dry
Total

FIRING
Group

585.7
523.3

1,038.3
2,147.3

4,900.3
1,668.1
422.1

6,990.5

5,486.0
2,191.4
1,460.4
9,137.8

10.8
14.0
10.5
11.2

26.5
14.1
7.8
19.6

22.9
14.1
9.5
16.7

U.S.
Total

5,416
3,748
9,925
19,089

18,499
11,807
5,433
35,739

23,915
15,555
15,358
54,828

1979

FIRING
Group

356.9
447.1
947.1

1,751.1

3,844.9
1,697.1
478.2

6,020.2

4,201.8
2,144.2
1,425.3
7,771.3

9.1
13.2
10.7
10.8

23.5
15.0
8.6
18.1

20.7
14.6
9.8
15.7

U.S.
Total

3,921
3,382
8,967
16,270

16,376
11,267
5,559
33,202

20,297
14,649
14,526
49,472

Sources: FIRING Group: Questionnaire responses from 26 companies.
U.S. Total: U.S. Department of Commerce, Bureau of the Census,

"Annual Survey of Oil and Gas," (Form MA-13K).
Data collected on a gross operator basis.
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TABLE III-2

AVERAGE FOOTAGE PER WELL, BY TYPE OF.WELL. 1979 AND 1980

1980

Exploratory Wells

Development Wells

All Wells

Oil
Gas
Dry
Total

Oil
Gas
Dry

Total

Oil
Gas
Dry

Total

PIRINC
Group

8,314
10,318
9,535
9,392

4,567
8,250
7,587
5,628

4,967
8,774
8,972
6,513

U.S.
Total

5,064
7,140
5,885
5,898

4,353
5,667
4,759
4,849

4,514
6,021
5,486
5^214

PIRINC
Group

7,999
9,325
9,489
9,144

6,681
7,775
7,006
7,016

6,793
8,098
8,656
7,495

1979

U.S.
Total

4,547
6,502
5,603
5,535

4,298
5,695
4,595
4,822

4,346
5,881
5,217
5,056

Sources: PIRINC Group: Questionnaire responses from 26 companies.
U.S. Total: U.S. Department of Commerce, Bureau of the Census,

"Annual Survey of Oil and Gas," (Form MA-13K). Data
collected on a gross operator basis.
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1980 FIRING Group
Rest of the

Industry
U.S. Average

1979 FIRING Group
Rest of the
Industry

U.S. Average

TABLE III-3

DRILLING SUCCESS RATES
1979 and 1980

of Well Completions Classified
as Oil and/or Gas)

Exploratory
Wells

51.6

47.5
48.0

45.9

44.7
44.9

Development
Wells

94.0

82.6
84.8

92.1

81.3
83.3

Total
Wells

84.0

69.6
72.0

81.7

68.6
70.6

Sources: FIRING Group:
U.S. Average:

Questionnaire responses from 26 companies.
Calculated from Bureau of the Census "gross
operator basis" data.

Rest of the Industry: Calculated from above.
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IV. EXPENDITURES

The Bureau of the Census expenditure information in the

"Annual Survey of Oil and Gas" provides more detail than other

data sources--disaggregations for exploration, development and

production data are further d i v i d e d into numerous subcategories.

The FIRING Group respondents provided to us the same information

previously s u p p l i e d to the Bureau of the Census. The industry-

wide data reported by the Bureau of the Census were collected

on a net company interest basis from 200 companies. Because

the Bureau of the Census does not make an attempt to scale up

these mandatory responses to an estimated universe, the U.S.

total data reported here are understatements. However, we are

interested in broad trends, a consistent year-to-year sample,

and comparability of PIRINC Group data with p u b l i s h e d industry-

wide totals. Each of these is provided by the Bureau of the

Census net company interest data.*

Industry expenditures (both capitalized and expensed) for

exploration and development soared between 1976 and 1980. At

$40 b i l l i o n in 1980, these expenditures had risen by 170% since

1976. The rate of increase accelerated sharply between 1978 and

1980, as would be expected following the oil price increases, and

legislative/regulatory changes such as the decontrol of newly dis-

covered oil prices, a program for the phased decontrol of all oil

prices, as well as the passage of the Natural Gas Policy Act which

mandated a phase-up in natural gas prices. Development expenditures

*The Bureau of the Census does not publish detailed expenditure data
on a gross operator basis.



accounted for about half of the total in 1980.

F I R I N G Group expenditures (based on responses from 24

companies) rose somewhat faster than the industry's, causing

its share to increase. The F I R I N G Group accounted for nearly

two thirds of total exploration and development expenditures

in 1980. (See Table IV-1. )

The F I R I N G Group spent a lower proportion of its

exploration expenditures on one main component of this category,

" D r i l l i n g and E q u i p p i n g W e l l s , " than the industry as a whole.

This reflects the policy of the larger companies to put a greater

emphasis on both lease and land acquisition and on geological

and geophysical work, for which we did not request separate

information. The F I R I N G Group also spent a lower proportion of

its development expenditures on d r i l l i n g and e q u i p p i n g wells

than the rest of the industry in each comparison year but 1979.

Even with its generally lower proportion of expenditures

devoted to d r i l l i n g and e q u i p p i n g w e l l s , the F I R I N G Group's costs

per well and per foot exceeded the industry average. As shown in

the following table, the F I R I N G Group's expenditure per well in

1980 was$1,200,000, compared to the industry-wide average of

$410,000; the expenditure per foot was $191 for the Group versus

$78 for the industry as a whole. (The industry-wide data have been

c a l c u l a t e d by the Bureau of the Census from its gross operator

data.) (See Table IV-2. )



TABLE IV-1
EXPENDITURES (BOTH CAPITALIZED AND EXPENSED)

ANNUAL, 1976-1980

EXPENDITURES
EXPLORATION

Total

Drilling

DEVELOPMENT
Total

Drilling

PIRINC Group
EXPLORATION

Total
Drill ing

DEVELOPMENT
Total
Drill ing .

Drill ing and
EXPLORATION

DEVELOPMENT

1980

PIRINC
Group U.

(Millions of Dollars)

1979

PIRINC
S . Group U.S.

1978

PIRINC
Group U.S.

1977

PIRINC
Group

1976 1976-80

PIRINC
U.S. Group U.S.

(Mill ions of Dollars)

and Equipping Wells

and Equipping Wel ls

as a Percent of U.S.

and Equipping Wel ls

and Equipping Wel ls

Equipping We l l s as a

13,325.6 20

5,289.4 8

12,872.7 19

5,870.8 10

Total (%)

64 .0
60.9

6 5 . 7
57 .6

Percent of Total
36.7

45.6

,830.8

,678.6

,578.9

,193.4

Expenditures
41 . 7

52.1

9,746

3,011

7,314

4,094

62
53

42
51

(*)
30

56

.9 15,617.2

.3 5,619.2

.2 17,303.6

.6 7,972.5

.4

.6

.3

.4

.9 36.0

.0 46.1

5,035

1,814

6,682

3,846

53
44

60
56

36

57

.4 9,367.9

.6 4,098.3

.7 11,010.7

.2 6,838.7

.8

.3

.7

.2

.0 43.7

.6 62.1

4,338.6

1,430.5

5,877.3

3,200.2

55.7
44.4

63.8
56.0

33.0

54.5

7,794.9 4,180

3,220.8 968

9,212.9 5,051

5,712.9 2,616

58
39

65
63

41.3 23

62.0 51

.7 7,183.9

.5 2,467.1

.9 7,734.8

.2 4,154.5

.2

.3

.3

.0

.2 34.3

.8 53.7

i

en

i

60.1
5 2 . 0

58.3
56, 2

Note: All data collected on a "net company Interest basis."
Sources: PIRINC Group: Questionnaire responses from 24 companies.

U.S. : U.S. Department of Commerce, Bureau of the Census, "Annual Survey of 011 and Gas," (MA-13K).
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TABLE IV-2
COST PER WELL AND COST PER FOOT DRILLED

1979 AND 1980

1980 1979

PIRINC PIRINC
Group U.S. Group U.S.

Thousands of Dollars per Well
Exploratory 2,520 543 1,753 431
Development 850 337 689 290

Total 1,243 409 929 336

Dollars per Foot Drilled
Exploratory 268 92 192 78
Development 151 70 98 60
Total 191 78 124 67

Note: Based on expenditures for drilling and equipping wells.
Sources: For PIRINC Group: Questionnaire responses.

For U.S.: U.S. Department of Commerce, Bureau of the Census,
"Annual Survey of Oil and Gas," (Form MA-13K).
Data collected on a gross operator basis.
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V. PROVED RESERVES AND RESERVE ADDITIONS

Proved reserves of crude oil in the U.S. have fallen in

every year since 1970, when the Prudhoe Bay reserves were for

the first time established as "proved." At the end of 1980,

total proved reserves of crude oil were 29.8 b i l l i o n barrels,

according to the U.S. Department of Energy (DOE). I n c l u d i n g

natural gas l i q u i d s reserves, total proved reserves of petroleum

l i q u i d s were 36.5 b i l l i o n barrels at the end of 1980. Proved

reserves of natural gas stood at 199 t r i l l i o n cubic feet at the

end of 1980, h a v i n g fallen in every year since 1971, when the

Prudhoe Bay reserves were added. The drop in reserves of oil

and gas has attracted a good deal of attention, 1n particular

because of the national strategic and economic implications

of a f a l l i n g reserve base.

The object of exploration activities, by their definition,

is the location of reserves and resultant increase of a firm's

reserve base. An i n d i v i d u a l corporation's decision to invest in

exploration for o i l and gas or to explore in a given area is a

function of business strategy as well as geological information

and perception. Reserve additions in the U.S. as a whole are

thus dependent on the aggregation of decisions taken by i n d i v i d u a l

companies for different reasons, as well as on geology. From a

national point of view, the identity of the discoverer of oil or

gas is irrelevant. The only relevant consideration for p u b l i c

policy is the assurance that a l l p o s s i b l e incentives for exploration

exist and that no d i s i n c e n t i v e is imposed on any group of producers.
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Proved reserves are defined as the quantities of crude

o i l , natural gas or natural gas l i q u i d s which geological and

e n g i n e e r i n g data estimate to be recoverable in future years

from known reservoirs under existing economic and operating

conditions. A company's previous estimate of its proved reserves

may change for a number of reasons:

exploratory d r i l l i n g may extend the delineation of an
existing reservoir, discover a new reservoir in an existing
f i e l d , or discover an entirely new production area,
lea d i n g to an increase in proved reserves;

development d r i l l i n g may redefine an existing producing
area, l e a d i n g to a revision of the proved reserve estimate
(either upward or downward);

in s t a l l a t i o n of improved recovery mechanisms may increase
the amount of oil or gas recoverable from a reservoir;

the purchase or sale of proved reserves changes the
company's reserve position.

A l l but the last of these has an effect on industry-wide reserves

as wel1.

The PIRINC Group provided data on changes in proved reserves,

separately classifying changes due to improved recovery, revisions,

exploratory a d d i t i o n s and purchases or sales for the period

1978-80, the years in which disclosure of this information to

shareholders has been required by regulation.

Proved reserve figures are of necessity estimates, a subjective

judgment of recoverable hydrocarbons. Hence, there are dis-

crepancies among the p u b l i c a l l y a v a i l a b l e data for proved reserves

against which to compare PIRINC Group compilations. The American

Petroleum Institute and the American Gas Association, the traditional
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historical sources for these data, ceased p u b l i c a t i o n of reserve

estimates in 1979. The Department of Energy began p u b l i s h i n g

a reserve estimate for crude oil and natural gas in 1977 and

for natural gas l i q u i d s in 1978. For the years in which both

sets of estimates are a v a i l a b l e , the figures differ somewhat.

We have chosen to compare the PIRINC Group responses to Depart-

ment of Energy estimates of total U.S. proved reserves, in order

to utilize the 1980 figures.

From 1978-1980, the PIRINC Group held some two-thirds of

the year-end proved petroleum l i q u i d s reserves in the U.S.

reported by the DOE. PIRINC Group reserves fell by 8% w h i l e

those of the rest of the industry rose by 3%. Over the period,

the Group contributed 45% of the nation's reserve additions due

to exploratory d r i l l i n g . These exploratory additions constituted

the majority of additions for the Group, as shown in the table

on the next page. For the rest of the industry only 37% of re-

serves were added through exploratory d r i l l i n g w h i l e reserve

revisions of earlier estimates provided the balance.

The P I R I N C Group accounted for a s l i g h t l y smaller share

of total natural gas reserves over the period — so me 59%. Here,

too, the Group's reserves fell somewhat as a share of U.S. year-

end reserves. Approximately 42% of the reserve additions due

to exploratory d r i l l i n g were found by respondents in the Group,

a share s i m i l a r to that for petroleum l i q u i d s . For both the

PIRINC Group and the U.S. as a whole, these additions due to

exploratory d r i l l i n g exceeded the total reserve changes, exclu-

sive of production; the weight of the PIRINC Group's downward

revisions more than offset the rest of the industry's upward

revisions. (See Table V-2).
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TABLE V-l

CHANGES IN PROVED RESERVES OF PETROLEUM
LIQUIDS,* CUMULATIVE, 1978-1980

Revisions**
Extensions, Discoveries
and other Additions
Total

Memo item:
Purchases (Sales)

Total Change

PIRINC Group
Million
Barrels %

661

1,664
2,325

864
3,189

28

72
100

Rest of the
Industry

Million
Barrels %

3,476 63

2,012 37
5,488 100

(864)
4,624

U.S. Total
Million
Barrels

4,137

3,676
7,813

53

47
100

7,813

*Exclusive of declines due to production.
**Includes additions due to improved recovery. For PIRINC Group, these additions

are equal to 933 million barrels. A comparable disaggregation is not available
for the U.S. as a whole, and thus for the companies outside the PIRINC Group.

* * * * * *

GROUP SHARES OF ADDITIONS TO PROVED RESERVES OF
PETROLEUM LIQUIDS DUE TO EXPLORATORY DRILLING,

CUMULATIVE, 1978-1980

Extensions, Discoveries and Other Additions

Million Barrels %

PIRINC Group
Rest of the Industry

U.S. Total

1,664
2,012
3,676

45
55
100

Sources: PIRINC Group: Questionnaire responses from 26 companies.
U.S. Total: American Gas Association for natural gas liquids in
1978; U.S. Department of Energy/Energy Information Administration
for all other data.

Rest of the Industry: Calculated from above.
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TABLE V-2

CHANGES IN PROVED RESERVES OF NATURAL GAS,*
CUMULATIVE, 1978-1980

PIRINC GROUP
Billion
Cubic Feet

Revisions**
Extensions, Discoveries
and other Additions

Total

Memo item:
Purchases (Sales)

Total Change

(2,307.7) (13)

19.711.1 113
17,403.4 100

1,516.7

Rest of the
Industry

Billion
Cubic Feet %

2,112.7 7

27,486.9 93
29,599.6 100

U.S. Total
Billion
Cubic Feet

(195)

47,198
47,003

18,920.1
(1.516.7)
28,082.9

100
100

47,003

*Exclusive of declines due to production.
**Includes additions due to improved recovery. For PIRINC Group, these

additions are equal to 140 billion cubic feet. A comparable disaggregation
is not available for the U.S. as a whole, and thus for the companies outside
the PIRINC Group.

* * * * * *

GROUP SHARES OF ADDITIONS TO PROVED RESERVES
OF NATURAL GAS DUE TO EXPLORATORY DRILLING,

CUMULATIVE, 1978-1980

Extensions, Discoveries and Other Additions

Billion Cubic Feet %

PIRINC Group
Rest of the Industry

U.S. Total

19,711
27,487
47,198

42
58
100

Sources: PIRINC Group: Questionnaire responses from 26 companies.
U.S. Total: U.S. Department of Energy, Energy Information Administration.
Rest of the Industry: Calculated from above.
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In order to assess the relative success of exploratory

efforts, one must look at oil and gas reserve additions together,

since an exploratory well cannot be classified as an oil or a

gas well u n t i l hydrocarbons are found. U.S. gross additions

of o i l and gas reserves due to exploratory d r i l l i n g from 1978-

1980 were 11.8 b i l l i o n barrels of oil equivalent* (B.O.E.);

FIRING Group additions were 5.1 b i l l i o n B.O.E., or 43%, of the

total.

Using this concept, we can calculate the additions per

well d r i l l e d , one indication of exploratory success. Reserves

are not proved by a discovery well, but require further testing

and delineation. Reserve additions in a given year, therefore,

often represent exploratory activity which took place in previous

years. For this reason, our calculated "additions per well

drilled" should not be viewed as a literal measure of absolute

volumes, but rather an indication of relative success.

As shown in the following table, FIRING Group reserve

additions per exploratory well averaged 827,000 B.O.E. over the

two years, 1979 and 1980. The comparable figure for the U.S.

as a whole is dependent on the choice of statistics on exploratory

well completions. Using the Bureau of the Census data on d r i l l i n g

shown earlier, which report a hi g h e r number of exploratory wells

than other sources, the U.S. industry as a whole added 216,000 B.O.E,

per exploratory well, or 26% of the F I R I N G Group's addition rate.

^Natural gas reserves were converted to oil equivalent at a rate of 5.8
MCF/Bbl.
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Use of other d r i l l i n g data, such as those from the American

Association of Petroleum Geologists, results in an industry-

wide addition rate of 342,000 B.O.E. per exploratory w e l l ,

or 41% of the FIRING Group's rate. Thus, among the widely

a v a i l a b l e sources of U.S. d r i l l i n g statistics, the choice does

not change the basic conclusion that the P I R I N C Group's reserve

addition rate is a m u l t i p l e of the U.S. average.
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TABLE V-3

RESERVE ADDITIONS PER EXPLORATORY WELL,
1979 AND 1980

(Thousands of Barrels of Oil Equivalent)

PIRINC Group

U.S. Total, By Source of
Drilling Statistics:

Bureau of the Census
Petroleum Information

Corporation
American Association of

Petroleum Geologists

1980

795

195

318

329

1979

866

229

327

355

Average

827

216

322

342

Notes: Gas reserves converted to oil equivalent at 5.8 MCF/Bbl.
Calculations based on total exploratory well completions;
see Appendix III.

Sources: PIRINC Group: Questionnaire responses
U.S. Total: U.S. Department of Energy/Energy Information

Administration for reserves; sources listed
in Appendix III for well completions.
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APPENDIX I

PIRINC GROUP: Respondents to Questionnaire

Amerada Hess Corporation

American Petrofina, Inc.

Atlantic R i c h f i e l d Company

C h a m p l i n Petroleum Company

Cities Service Company

Conoco, Inc.

Diamond Shamrock Corporation

Exxon Corporation

El Paso Company

Getty Oil Company

Gulf Oil Corporation

Kerr-McGee Corporation

Louisiana Land & Exploration Company

Marathon Oil Company

Mobil Corporation

Murphy Oil Corporation

Pennzoil Company

P h i l l i p s Petroleum Company

Shell Oil Company

Standard Oil Co. of California

Standard Oil Co. (Indiana)

Standard Oil Co. (Ohio)

Sun Company Inc.

Tenneco, Inc.

Texaco Inc.

Union Oil Co. of California

Did not respond

Coastal Corporation

Husky Oil Company



U.S. OIL AND GAS EXPLORATION SURVEY page 1 of 4

NAME OF COMPANY: NAME OF INDIVIDUAL CONTACT: TELEPHONE:

Please report all data on a net company interest basis. Include natural gas liquids with crude oil and lease condensate figures. Section A of this ques-
tionnaire requests data on changes in proved oil and gas reserves (both developed and undeveloped) analogous to that currently provided in company Annual
Reports and to the Securities and Exchange Commission. Please report the reserves data consistently with those reports. Section B of this questionnaire
directly references selected items of the Bureau of the Census Form MA-13K, "Annual Survey of Oil and Gas." In filling out Section B, please repeat the
data previously reported to the Bureau of the Census on Form MA-13K to the extent possible. In reporting "Drilling Activity" information for 1976, use a
basis consistent with reports on the MA-13K for 1977-1980. Section C requests data on holdings of oil and gas acreage. See other notes on page 4.

SECTION A

TOTAL UNITED STATES, NET COMPANY INTEREST BASIS

I. PROVED CRUDE OIL, CONDENSATE AND NATURAL GAS LIQUIDS
RESERVES, DEVELOPED AND UNDEVELOPED, IN THOUSANDS
OF BARRELS

A. Total Proved Reserves at January 1
B. Revisions of Earlier Estimates
C. Improved Recovery
D. Extensions, Discoveries and Other Additions
E. Production
F. Net Change Due to Purchases (Sales) of

Proved Reserves
G. Total Proved Reserves at December 31

II. PROVED NATURAL GAS RESERVES, DEVELOPED AND UNDEVELOPED,
IN MILLIONS OF CUBIC FEET

A. Total Proved Reserves at January 1
B. Revisions of Earlier Estimates
C. Improved Recovery
D. Extensions, Discoveries and Other Additions
E. Production
F. Net Change Due to Purchases (Sales) of

Proved Reserves
G. Total Proved Reserves at December 31

1980

XXXXXXXX

XXXXXXXX

1979

XXXXXXXX

XXXXXXXX

1978

XXXXXXXX

XXXXXXXX

1977

XXXXXXXX

XXXXXXXX

1976



NAME OF COMPANY:
U.S. OIL AND GAS EXPLORATION SURVEY (CONT'D)

SECTION B

page 2 of 4

These questions correspond directly to the referenced items in the Bureau of the Census Form MA-13K. Please repeat
the data previously reported to the Bureau of the Census on that form, to the extent possible.

TOTAL UNITED STATES, NET COMPANY INTEREST BASIS
III. EXPENDITURES, CAPITALIZED AND

EXPENSED, IN THOUSANDS OF DOLLARS
Form MA-13K
Reference

Line Item ff
13 III. A. A. Total Exploration Expenditures
14 1 1 1. A.I. 1. Total drilling and

equipping wells
26 III.B. B. Total Development Expenditures
27 III. B.I. 1. Total drilling and

equipping wells

IV. DRILLING ACTIVITY: PHYSICAL DATA FOR WELLS
COMPLETED DURING THE YEAR, NUMBER OF
WELLS AND THOUSANDS OF FEET DRILLED

Form MA-13K
Reference

Line Item # A. Exploration
1. Dry holes

60 VI. A.I. a. a. Number of wells
61 VI.A.l.b. b. Total footage drilled

2. Oil wells
62 VI. A. 2. a a. Number of wells
63 VI.A.2.b. b. Total footage drilled

3. Gas wells
64 VI. A. 3. a. a. Number of wells
65 VI.A.S.b. b. Total footage drilled

B. Development
1. Dry holes

66 VI. B.I. a. a. Number of wells
67 VI.B.l.b. b. Total footage drilled

2. Oil wells
68 VLB. 2. a. a. Number of wells
69 VI.B.2.b b. Total footage drilled

3. Gas wells
70 VLB. 3. a. a. Number of wells
71 VI.B.S.b. b. Total footaae drilled

1980

1980
On-

shore
Off-

shore

1979

1979
On-

shore
Off-

shore

1978

1978
OnT

shore
Off-

shore

1977

1977
On-

shore
Off-

shore

1976

1976
On-

shore
Off-

shore



NAME OF COMPANY:

U.S. OIL AND GAS EXPLORATION SURVEY (CONT'D)

SECTION C

Page 3, of 4

TOTAL UNITED STATES, NET COMPANY INTEREST BASIS

V. OIL AND GAS ACREAGE, IN THOUSANDS
OF ACRES

A. Net Acreage in which Respondent
Holds an Interest

1. Developed
2. Undeveloped
3. Total

B. Net Acreage Assigned to
Another Party Under a
Farm-Out Agreement

1 . Developed
2. Undeveloped
3. Total

1980 1979 1978 1977 1976

If you have any questions concerning this survey, please contact

Cheryl J. Trench
Petroleum Industry Research Foundation, Inc.
122 East 42nd Street
New York, N.Y. 10168
(212) 867-0052

We welcome comments on the questionnaire or explanatory notes on your
responses. Please attach a separate sheet.

Please return completed questionnaire to the address above no later
than October 19, 1981.



U.S. OIL AND GAS EXPLORATION SURVEY (CONT'D) page 4 of 4

NOTES

Net Company Interest Basis: Consistent with your company's historical
accounting practices include the interests of your company, affiliates,
and subsidiaries, according to your share in a given operation. Report
without regard to the operator's identity.

Proved Reserves and Related Questions: Use accepted industry definitions.
Terminology has been chosen based on industry practice in reporting
data to shareholders, and should not be construed as deliberately
deviating from other standard industry methods of reporting.

Expenditures, Capitalized and Expensed:

Total Exploration Expenditures - Repeat the amount previously reported to
the Bureau of the Census on Line 13 of Form MA-13K for the appropriate
year. This figure includes expenditures for "Total drilling and
equipping wells" (Line 14 of Form MA-13K), "Lease and land acquisitions
of non-producing acreage" (Line 19), "Land department, leasing and
scouting" (Line 20), "Geological and geophysical" (Line 21), "Lease
rents" (Line 22), "Test hole contributions" (Line 23), "Other
exploration expenditures" (Line 24), and "General and administrative
overhead" allocable to exploration activities (Line 25). The figure
excludes depletion, depreciation and amortization, except as
depreciation might be included as an element in general and
administrative overhead.

Total Drilling and Equipping Wells - Repeat the amount previously
reported to the Bureau of the Census on Line 14 of Form MA-13K for
the appropriate year.

Total Development Expenditures - Repeat the amount previously reported
to the Bureau of the Census on Line 26 of Form MA-13K for the appro-
priate year. This figure includes expenditures for "Total drilling
and equipping wells" (Line 27), "Lease equipment" (Line 32), "Lease
and land acquisitions of producing acreage" (Line 33), "Fluid injection
and improved recovery programs" (Line 34), "Other development expend-
itures, including direct overhead" (Line 35), and "General and admin-
istrative overhead" allocable to development activities (Line 36).

Total Drilling and Equipping Wells - Repeat the amount previously
reported to the Bureau of the Census on Line 27 of Form MA-13K for
the appropriate year.

Drilling Activity: Aggregate the data previously reported to the Bureau of
the Census on Form MA-13K for the appropriate year, as shown below. Report
1976 on a consistent basis.

To aggregate, add the reported figure in column d of the MA-13K ("Alaska,
Onshore") to the figure in column f ("Lower 48, Onshore"); report the sum
as "Onshore" for the appropriate year. Similarly, add the figure in column
e ("Alaska, Offshore") to the figure in column g ("Lower 48, Offshore");
report the sum as "Offshore" for the appropriate year. The sum of the
figures reported to us as "Onshore" and "Offshore" should equal your total
U.S. drilling completions.

Offshore - Offshore is defined for the purposes of the MA-13K to include
leases seaward from the coastline. In general, the term "coastline" means
the line of ordinary low water along that portion of the coast which is in
direct contact with the open sea and the line marking the seaward limit of
inland waters. For Louisiana the coastline is defined as the "Chapman Line"
as modified by subsequent adjudication. For Alaska, offshore is defined
as Including Cook Inlet.

For the purposes of this questionnaire and the Form MA-13K the classification
of exploratory and development wells and expenditures should be based on
the AAPG well classifications as follows:

Exploratory wells include new-field wildcats, new-pool wildcats, deeper-
pool tests, shallower-pool tests, and outposts (extensions).

Development wells are those wells drilled to produce oil or gas from
pools discovered by previous drilling.

Wells completed successfully in both oil and gas reservoirs should be
reported as oil wells. Classification of completed wells as between oil
and gas should be based on the appropriate State regulatory requirements.

Farm-Out Agreement: An agreement by which drilling rights for a given lease
or portion thereof are assigned by the lease holder to another party.
Report the net interest in acreage assigned away under farm-out agreement
without regard to whether you retain an overriding royalty or production
payment.



APPENDIX III

SOURCES OF DRILLING STATISTICS

Three sources of U.S. well completion data were examined

as possible appropriate series for comparison to PIRINC Group

compi1ations--American Association of Petroleum Geologists

(AAPG), Petroleum Information Corporation (PI), and the "Annual

Survey of Oil and Gas" p u b l i s h e d by the Bureau of the Census

(Census). The first two differ s l i g h t l y , the Census data differs

markedly from them.

The classification of a well as "exploratory" or "develop-

ment" is a matter of judgment. The so-called Lahee system, or

as it has evolved, the modified Lahee system, classifies wells

by criteria designed to measure relative risk: an operator or

investor assumes more risk in d r i l l i n g an exploratory well to

find new reserves than in d r i l l i n g a development well to produce

already proved reserves. Under the traditional industry inter-

pretation of the Lahee system, it is generally more difficult

to qualify a well for a h i g h risk classification (exploratory,

or within that category, new field wildcat) than for a low risk

classification (development, or lower risk exploratory such as

an outpost/extension well).

The AAPG utilizes the services of geologists assigned to a

geographic region to determine if the well classification reported

by the operator is appropriate. W e l l s are sometimes reelassified,

most often from a higher risk to a lower risk category. Data



p u b l i s h e d by the AAPG reflect these reelassifications,* and

usually show fewer exploratory wells than other series.

The Securities and Exchange Commission (SEC) regulations

on well classification are meant to follow standard induspry

nomenclature. In its regulations, the SEC has reiterated the

American Petroleum Institute/AAPG definition of a "development

well." The SEC, however, defines "exploratory w e l l " in broader

terms and further specifies, "Generally an exploratory well is

any well that is not a development well, a service well, or a

stratigraphic test well as those items are defined" in the regula-

tions. The regulations, as currently followed by many companies,

appear to have the unintentional effect of making qualification

criteria for a development well more stringent than those for an

exploratory well. In particular, delineation wells, used to

establish the limits of a reservoir, seem to be classified as

exploratory rather than development wells.

In c o m p i l i n g company information for the "Annual Survey of

Oil and Gas," the Bureau of Census does not go through a reclas-

sification procedure analogous to the AAPG's. Further, if a

respondent company reports data on the basis of the interpretation

of the SEC definitions discussed above, skewed toward exploratory

wells, the final Census figures reflect that skew.

*For a more detailed explanation of the Lahee well classification system
and the AAPG's classification procedure, see, for instance, the AAPG's publica-
tion, "North American Drilling Activity in 1980," prepared by Robert R. Johnston,
Chairman, Committee on Statistics of Drilling.



In the table on the next page, we have compared d r i l l i n g

statistics from the different sources. As noted in the text,

the thrust of the conclusions drawn for the FIRING Group do

not change.



APPENDIX III—TABLE 1

COMPARISON OF DRILLING STATISTICS. 1979 AND 1980

Exploratory Hells
Productive
Dry
Total

PIRINC Group Share
of Total (%}

Development Wells
Productive
Dry

Total
PIRINC Group Share
of Total (%)

All We l l s
Productive
Dry

Total
PIRINC Group Share
of Total (%)

Share of Wells Classified
as Productive (%)

Exploratory
Development

Total

Share of Wel ls Classified
as Exploratory (%)

(Number of Wells unless otherwise noted)

1980
PIRINC
Group U.S. Total

Census

1,109.0
1,038.3
2,147.3

-

6,568.4
422.1

6,990.5

-

7,677.4
1,460.4
9,137.8

-

51.6
94.0
84.0

9,
9,
19,

1

30,
5,
35,

1

39,
15,
54,

1

164
925
089

1.2

306
433
739

9.6

470
358
828

6.7

48.0
84.8
72.0

PI

3,897
8,441
12,338

17.4

41,231
9,135
50,366

13.9

45,128
17,576
62,704

14.6

31.
81.
72.

AAPG

3
8
11

39
9
48

42
18
60

6
9
0

,574
,342
,916

18.0

,182
,747
,929

14.3

,756
,089
,845

15.0

30.0
80.1
70.3

1979
PIRINC
Group U

Census

804.0
947

1,751

5,542
478

6,020

6,346
1,425
7,771

.1

.1

-

.0

.2

.2

-

.0

.3

.3

-

45.9
92.1
81.7

7,
8,
16,

1

27,
5,
33,

1

34,
14,
49,

1

303
967
270

0.8

643
559
202

8.1

946
526
472

5.7

44.9
83.3
70.6

.S. Total
PI

3,627
7,769
11,396

15.4

29,623
3,082
37,705

16.0

33,250
15,851
49,101

15.8

31.
78.
67.

AAPG

3,024
7,460
10,484

16.7

31,040
8,292
39,332

15.3

34,064
15,752
49,816

15.6

8 28.8
6 78.9
7 68.4

23.5 34.8 19.7 19.6 22.5 32.9 23.2 21.0

Sources: PIRINC Group: Questionnaire responses from 26 companies.
U.S. Total: Census: U.S. Department of Commerce, Bureau of the Census, "Annual Survey of Oil and Gas,"

(Form MA-13K). Data collected on a gross operator basis.
PI: Petroleum Information Corporation.
AAPG: American Association of Petroleum Geologists, "North American Drilling Activity,"(Tulsa, OK).
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