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Preface

This is the third report in a series of quarterly publications prepared by the Energy Information Administration (EIA). The sys-
tematic compilation of international oil and gas exploration and development activities provides a means for monitoring the
location and magnitude of significant new discoveries of oil and natural gas. These reports identify new sources of future oil
and gas supplies. Specific information regarding the preparation or contents of this publication may be obtained from John H.
Wood or Gary R, Long of the EIA Dallas Field Office; telephone (214-767-2200).
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Introduction

This report is part of an ongoing series of quarterly publications that monitors discoveries of crude oil and natural gas in
foreign countries and provides an analysis of the reserve additions that result. It is prepared by the Epergy Information-
Administration (EIA) of the U.S. Department of Energy (DOE) under the Foreign Energy Supply Assessment Program
(FESAP). A summary of discoveries and reserve additions that result from recent international exploration and development
activities is presented. EIA believes that this information is useful to petroleum industry analysts, various government agen-
cies, and political leaders for the development, implementation, and evaluation of energy policy and legislation,

A discovery, as used in this publication, is a published estimate of the ultimate recovery for a new field, reservoir, or well.
This ultimate recovery is defined in this report as cumulative production plus remaining reserves. These discoveries are ob-
tained from various oil industry periodicals and company annual or quarterly reports. The discoveries are not verified by EIA
but simply restated in this publication. The reported reserves do not necessarily follow the EIA definition of proved reserves.
Bach reserve entry follows the defining criteria of the originator. These reserve definitions may be less restrictive than the
definition used by EIA. It is important to keep in mind that not all discoveries are announced and not all announced dis-
coveries are published. Some discoveries may be exaggerated or understated for political or other reasons. Therefore, the data
in this report should be used with caution.

Table 1 shows the relationship between oil reserve additions and production for the World, the Organization of Petroleum Ex-
porting Countries (OPEC), Non-OPEC Market Economies (Non-OPEC ME), and Centrally Planned Economies (CPE). These
reserve additions include positive and negative revisions (changes in the estimate of ultimate recovery) for known fields as
well as the ultimate recovery for new discoveries. Table 2 presents quarterly World crude oil production from 1986 to the
latest available quarter. World production is divided into OPEC, Non-OPEC ME, and CPE production. Figure 1 illustrates
production for the World, OPEC, and Non-OPEC ME countries, Table 3 shows the average number of active drilling rigs by
quarter for the last 36 months for the ME countries. Figure 2 displays the trend of active drilling rigs for OPEC, Non-OPEC
ME minus the United States, and Total ME minus the United States. The U.S. rig count is shown separately. Figure 3 shows
how data from the different sources are used in this report. Table 4 lists the incremental reserve additions by country for the
last 3 months, the last 12 months, and the lact 36 months. Information in Table 4 is obtained from the commercial information
services of Petroconsultants, S.A. and supplemented with data from Appendix A, a compilation of reserve reports published in
industry trade journals. The field ultimate recovery data of Petroconsultants is the primary source of data for Table 4.

A few of the more significant discoveries are discussed in this report, and their approximate locations are shown on Figures 4
through 7. Reserve reports obtained from the literature are presented in the Foreign Oil and Gas Discoveries table of Appendix
A, with first time entries highlighted. Entries in this table are arranged alphabetically by country and by report date within
each country. Fields marked with an asterisk are also in the Petroconsultants database. Appendix B, Petroconsultants Reserve
Additions, is similar to Table 4 but contains only Petroconsultants data. Appendix C, World Crude Oil and Natural Gas Reser-
ves, presents published oil and gas reserve estimates by country. A glossary of abbreviations used in this report is also in-
cluded.
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Overview

Oil Reserve Additions

World oil reserve additions have more than replaced production for the last 12-month and 36-month periods ending in June
1989. For the last 12 months, World reserve additions were 118.6 billion barrels and production was 21.6 billion barrels of oil,
a replacement ratio of 5.5:1 (Table 1). Similarly, reserve additions for the Non-OPEC Market Economies (Non-OPEC ME)
were 38.9 billion barrels while production was 8.2 billion barrels of oil which yielded a replacement ratio of 4.8:1, The
reserve replacement ratio for OPEC was 10.4:1 for the last 12 months. Reserve additions for the CPE countries were negative
which yielded a negative replacement ratio. For the last 36 months, World reserve additions were 251 billion barrels and
production was 62.7 billion barrels of oil, a ratio of 4.0:1. Also for the last 36 months, the Non-OPEC ME had a replacement
ratio of 2.2:1, while OPEC and CPE countries had ratios of 6.7:1 and 3.1:1, respectively.

Using all of Petroconsultants historical data, which includes substantial portions of the recent large upward revisions for
OPEC, resulted in higher reserve additions and replacement ratios than in the last quarter’s report. The change in the way
Petroconsultants data are utilized in this quarter’s report is responsible for the significant differences from the last quarter’s
report. A detailed discussion of how Petroconsultants data were used in this report is contained in the Data Sources and
Analysis section. Countries with large upward revisions over the last 36 months are: Abu Dhabi, Iran, Iraq, Kuwait, Mexico,
Saudi Arabia, U.S.S.R., and Venezuela, according to Petroconsultants.

Table 1. World, OPEC, Non-OPEC ME, and CPE Oll Reserve Additions and Production Replacement

Non-OPEC
Category World OPEC ME CPE
Last 36 Months
7/86-6/89
Reported Reserve Additions (MMbbis) ... ... 251,354 145,243 55,196 50,915
Production (MMbbls) .................... 62,747 21,697 24,813 16,240
Net Reserve Additions (MMbbls)' .......... 188,607 123,546 30,383 34,675
Replacement Ratio® .................... 4.0 6.7 2.2 3.1
Last 12 Months
7/88-6/89
Reported Reserve Additions (MMbbls) ...... 118,589 82,634 38,914 -2,959
Production (MMbbls) .................... 21,559 7,947 8,188 5,427
Net Reserve Additions (MMbbis)' .......... 97,030 74,687 30,726 -8,386
Replacement Ratio® .................... 5.5 10.4 4.8 -0.5

'Net Reserve Additions = Reported Reserve Additions minus Production.
2Replacement Ratio = Reported Reserve Additions divided by Production.

Note: Alisting of OPEC, CPE, and ME countries is contained in the Glossary.
Source: Reserve additions are derived from Table 4. Production is derived from Table 2.

Production

OPEC production estimated for the second quarter of 1989 is 22.1 million barrels per day (Table 2.). This is 2.6 million barrels
per day more than was produced in the second quarter of 1988, 1.1 million barrels per day more than first quarter 1989, and
3.6 million barrels per day above the self-imposed OPEC quota of 18.5 million barrels per day. Some OPEC overproduction
made up for other production losses. Output from Non-OPEC countries was lower for the second quarter due to accidents and
maintenance in the North Sea, and from Alaska due to the Exxon Valdez accident and maintenance on the Alaskan pipeline.
Accidents and maintenance in the United Kingdom'’s North Sea, for example, cut oil production during the second quarter
from 2.5 million barrels per day to a low of 1.7 million barrels per day before it began to recover. United Kingdom production
is expected to be back to 2.4 million barrels per day by September [1](2]. Both Non-OPEC ME and CPE production declined
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Table 2. World, OPEC, Non-OPEC ME, and CPE Quarterly Crude Oll Production Including

Lease Condensate
(Thousand Barrels per Day)

Non-OPEC
Qtr/Year World OPEC ME CPE

1st/1986 55,056 17,879 22,848 14,331
2nd/1986 65,879 19,050 22,305 14,5623
3rd/1986 57,038 19,887 22,507 14,641
4ttv1986 55,568 18,174 22,536 14,856

Annual Average 55,889 18,752 22,548 14,589
18t/1987 54,417 16,934 22,702 14,781
2nd/1987 54,797 17,581 22,434 14,782
3rd/1987 57,635 20,116 22,833 14,885
4th/1987 57,481 19,653 23,024 14,804

Annual Average 56,095 18,583 22,699 14,813
1st/1988 56,743 18,640 23,292 14,810
2nd/1988 57,042 19,444 22,817 14,781
3rd/1988 58,039 20,763 22,471 14,805
4th/1988 60,728 23,277 22,572 14,879

Annual Average 58,145 20,539 22,787 14,819
1st/1989 58,279 20,957 22,384 14,039
2nd/1989" 59,200 22,078 22,300 14,8650

'Production data for the second quarter 1989 are EIA estimates.
Note: A listing of OPEC, CPE, and ME countries Is contained in the Glossary.

Source: Energy Information Administration, Monthly Energy Review, DOE/EIA-0035(89/3). Data for 1988 and 1989 have been revised.

Figure 1. World, OPEC, and Non-OPEC Market Economies (ME)

Average Daily Crude Qil Production
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slightly less than 100,000 barrels per day compared to the first quarter of 1989. Compared to one year ago, production in the
second quarter of 1989 was 3.8 percent higher for the World, 13.5 percent higher for OPEC, 2.3 percent lower for the Non-
OPEC ME, and increased only slightly for the CPE countries. The 2 million barrel per day increase in World production from
1987 to 1988 was essentially all from OPEC. Figure 1 shows the data of Table 2 with historical production from 1960 through
the second quarter of 1989. The quarterly production shown is actual quarterly data from the first quarter of 1986 forward.
Before 1986 only annual averages are shown. Beginning in 1986 Non-OPEC ME production has leveled off while OPEC
production has been rising.

New OPEC Quota

As of the end of June 1989, the new OPEC quota for the second half of 1989 is 19.5 million barrels per day of crude oil, an in-
crease of 1 million barrels per day over the first half. However, Kuwait and the United Arab Emirates have announced that
they will produce more than their new quotas. Kuwait said it will cut production to 1.35 million barrels per day which is still
257,000 barrels per day more than its official quota [3]. The United Arab Emirates say they will cut production slightly to 1.51
million barrels per day, still 469,000 barrels per day more than their new quota [4]. With the stated overproduction of these
two countries, and if the other OPEC countries adhere to their new quotas plus 400,000 barrels per day from the Neutral Zone,
OPEC crude oil production should be 20.6 million barrels per day in the third quarter.

Norway has stated it will continue to curtail production by 7.5 percent of capacity in support of OPEC’s new quota {5]. Nor-
way started the production restriction in 1987 and has extended it through the end of 1989. However, because of higher
production capacity, Norway will increase 1989 production by nearly 30 percent over 1988 production.

Active Drilling Rigs

This quarter, a new addition to the report is a table of the quarterly active rotary rigs for the Market Economies. Table 3 lists
the number of active drilling rigs by country for the last 3 years for the ME countries. Several countries where rig counts are
roughly half of that three years ago are: Mexico, Brazil, Netherlands, Abu Dhabi, Egypt, and Algeria. On the other hand,
Nigeria and India have roughly doubled their number of drilling rigs. Figure 2 shows the historical trends from 1950 forward
for OPEC, Non-OPEC ME without the United States, Total ME without the United States, and the United States. Because the
large number of drilling rigs for the United States would mask the trends of the Non-OPEC ME and Total ME curves, it is
shown separately. A sharp drop in rig counts occurred in 1986. The drop correlates with the oil price collapse of 1986 and the
curves have not returned to pre-1986 levels,

Highlights

Since the war with Iraq has ended, Iran’s goal is to restore and expand revenue producing facilities. Iran hopes to raise oil
production capacity to 4 million barrels per day and sustain it at that level for the next decade [6]. Iran also has plans for gas
injection projects at Marun and Gach Saran fields. Gas reinjection at Marun will add an estimated 2.6 billion barrels of
recoverable reserves according to the National Iranian Oil Company. Other fields scheduled for restoration work are: Sassan,
Rostam, Rakhsh, Bahrengansar, Nowruz, Hendijan, and Sirri. Two heavy oil discoveries and a substantial gas find have also
been reported. Completion of the Kangan gas plant and the IGAT-2 gas pipeline will make it possible for Iran to start export-
ing gas to the Soviet Union. Work has also begun on refineries at Abadan, Teheran, and Isfahan.

The production capacity goal for Iraq is 4.5 million barrels per day by 1991-1992 [6]. However, expected export capacity by
tanker and pipeline is 7 million barrels per day. Currently, Iraq has 10 new fields under development with help from the Soviet
company Technoexport, the French company Technip Geoproduction, and the West German Mannesmann Company. Other
work includes pipeline expansion to the Red Sea and rebuilding tanker terminals in the Persian Gulf, Iraq began crude oil ex-
ports through the Persian Gulf for the first time in eight years in June 1989 [7].

Ten years of successful exploration has enabled Oman to double its production capacity to 600,000 barrels of oil per day, ac-
cording to the Minister of Petroleum and Minerals [6]. All of Oman’s production is exported except 50,000 barrels per day.
Oman has agreed to supply 224 billion cubic feet per day of natural gas to a floating methanol plant operated by a British con-
sortium [9]. The gas will come from the offshore Bukha gas and condensate field beginning in 1991.

South Yemen’s production will climb to 250,000 barrels per day of oil by 1991-1992 {8]. Production will be from the Shabwa
area fields which were discovered and are being developed by Technoexport of the U.S.S.R. Pipeline construction from the
Shabwa area to the Gulf of Aden will be undertaken by Tyumen Pipeline Construction Association, also of the Soviet Union.
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Table 3. Quarterly Active Rotary Rigs for the Market Economles

1986 1987 1988 1989
Reglon/Country 2nd  3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd
North Americs

Canada 56 1)) 153 199 81 196 248 27 148 206 158 177 90

United States 797 723 894 830 768 1,001 1,148 1,002 902 923 922 786 773"
Total 1,035 961 1,185 1,164 986 1,342 1,549 1,429 1,204 1,284 1,232 1,108 954

South America

Trinidad 1 1M 1M 10 9 7 8 8

Total 211 192 192 196 196 191 193 186 184 173 178 168 164
Western Europe
Austria 9 4 4 5 4 3 4 5 5 5 3 3 2

Total 172 129 106 104 108 125 154 148 140 141 124 120 124
Middle East

Abu Dhabi 16 13 11 10 10 8 7 7 7 7 8 7 5
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Table 3. Quarterly Active Rotary Rigs for the Market Economies (Continued)

1986 1987 1988 1989
Reglon/Country 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th ist 2nd
Africa

Algeria 41 42 40 42 46 39 34 34 33 33 28 19 19

Asia-Pacific

Australia 13 10 12 10 12 21 20 13 14 22 26 18 13

Total 243 235 242 247 258 257 261 267 265 285 291 282 278

Total OPEC' 251 225 204 180 176 170 181 194 201 211 215 210 201
Total Non-OPECME 1,697 1,551 1,763 1,765 1,604 1,973 2,204 2,065 1,833 1,911 1,852 1,711 1,537
Non-OPEC MEw/o US 899 828 870 935 836 973 1,058 1,063 932 988 930 925 764
Total ME w/o US 1,150 1,053 1,074 1,115 1,011 1,142 1,239 1,267 1,133 1,199 1,145 1,134 965

Total ME' 1,947 1,777 1,967 1,945 1,780 2,143 2,385 2,259 2,034 2,122 2,067 1,920 1,738

'Includes Middle East Other.
Note: A listing of OPEC, CPE, and ME countries is contained in the Glossary. Columns totals may not add due to independent rounding.
Source: Baker Hughes Inc, and Oil and Gas Journal Energy Database.
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Figure 2. Quarterly Active Rotary Rigs for the Market Economies (ME)
(18t Quarter 1951 - 2nd Quarter 1989)
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Qatar has started a three phase development of the North gas field. The 1971 discovery is the biggest offshore natural gas
deposit in the world with reserves of 150 trillion cubic feet [9]. Phase 1 will be completed in 1990 and will provide 800 mil-
lion cubic feet of gas and 4,500 tons of liquids per day (about 46,800 barrels per day) [10]. After completion of phase three,
production is planned at 2.4 billion cubic feet of gas per day which means the life of the field will be close to 200 years.
Petroconsultants has revised downward its reserve estimate for the North field from 300 to 150 trillion cubic feet of gas since
1988.

Canadian Fracmaster has entered into a joint venture with the Soviet Union for stimulation of oil wells in western Siberia
[11]. The company will begin operations this year and eventually hydraulically fracture as many as 1,000 wells per year.
Soviet oil production was 12.329 million barrels per day for the first quarter of 1989, 12.446 million barrels per day for 1988,
and 12.5 million barrels per day for 1987 [12]. Even though production is falling, gross exports of oil and refined products
have increased. However, net exports were down 52,000 barrels per day to 3.54 million barrels per day for 1988. The increase
in gross exports of 175,000 barrels per day in 1988 over 1987 was possible because of increased imports of 227,000 barrels
per day to a total of 550,000 barrels per day of oil and products. Soviet imports come from the Middle Bast and North Africa.
The latest reserve report for Tengiz field is 6 to 7 billion barrels, a drop of nearly 12 billion barrels from the previous report. It
appears that previous reserve reports were of oil in place, not recoverable oil.

Because of severe fuel shortages, the People’s Republic of China will cut oil exports [13]. China’s oil exports have been
declining since 1985. In October 1988 China began importing oil from the Soviet Union. An oil conservation program was an-
nounced which will substitute coal for power generation through the end of the century. Scientists from the Lanzhou Geologi-
cal Research Institute of the Chinese Academy of Sciences and others have estimated the potential recovery of 210 billion
barrels of oil from the Tarim Basin in far northwest China [14].

Petro-Canada estimates that Canada will become a net importer of crude oil early in the 1990s [15]. Light and medium crude
oil production will decline and synthetic oil from bitumen (tar sand) will increase but total production will fall short of
demand by. 210,000 barrels per day in 1993, The estimated potential recovery of bitumen for Alberta is 300 billion barrels of
the 1.2 to 1.6 trillion barrels in place [16]. About 62 billion barrels (20%) are shallow enough to mine. By the year 2000, syn-
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thetic oil production will increase by 165,000 barrels per day to 350,000 barrels per day. Heavy oil production is expected to
increase by 100,000 barrels per day to 600,000 barrels per day. However, light crude oil production will decline 310,000 bar-
rels per day to 650,000 barrels per day by the year 2000. Total oil production in 2000 will be 45,000 barrels per day less than
in 1988.

Venezuela estimates reserves for the recent discoveries near El Furrial and Musipan in northern Monogas State at 1.5 billion
barrels of oil [17]. It expects total proven and probable reserves will eventually exceed 8 billion barrels for these areas.

The Netherlands has added a new category of "possible future” reserves to its gas reserve estimates [18]. Possible future
reserves in undrilled structures both on and offshore range from 8.8 to 17.6 trillion cubic feet of gas. The country estimates
probable reserves of 66.28 trillion cubic feet of gas and proved reserves of 61.09 trillion cubic feet of gas.

Data Sources and Analysis

There are three main sources of information used in this report: Petroconsultants, S.A., industry trade journals, and the Ener-
gy Information Administration (EIA). Figure 3 shows how the data flows from these different sources into the various tables
of the report.

Figure 3. international Oil and Gas Exploration and Development Activities, Data Sources and Flow

EIA Petroconsultants Trade Journals
Monthly Production Fleld Reserves Field Reserves
Appendix B Appendix A Appendix C
Reserve Additions Reserve Additions Remalning Reserves
Teble 2 Table 4 Table 3
Quarterly Production Reserve Additlons Active Rigs
Table 1

Production Replacement

Source; Energy Information Administration, Office of Oil and Gas.

The quarterly production in Table 2 is a summary of the monthly data presented in the EIA Monthly Energy Review. The
average quarterly drilling rig counts of Table 3 are derived from Baker-Hughes’ data published monthly and weekly in in-
dustry trade journals. Also, remaining reserves by country shown in Appendix C, World Crude Oil and Natural Gas Reserves,
are taken directly from industry trade journals, Sub-totals at the end of Table 3 and Appendix C are added for the readers’ con-
venience,

Petroconsultants provides an updated database each quarter containing field level estimates of ultimate recovery. Field ul-
timate recovery estimates are summed to the country level and then compared to country totals of previous editions of the
database to get the changes in ultimate recovery over time. These changes are the reserve additions shown in Appendix B,
Petroconsultants Reserve Additions, for the last 3 months, 12 months, and 36 months. For example, reserve additions for the
last 12 months are calculated by subtracting the ultimate recovery values of the second quarter 1988 from the ultimate
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recovery values of the second quarter 1989. The reserve additions for any given time period are the latest ultimate recovery
estimates in that time period minus the ultimate recovery estimates prior to that time period.

It has proved impractical for Petroconsultants to include every field for every country in their database. In fact, they do not in-
clude the United States and Canada because of the large number of fields in these two countries. Also, not every country is up-
dated every quarter. Several years may elapse between updates for some countries. The result is that these countries show
larger reserve revisions occasionally rather than smaller more frequent reserve revisions. It should be kept in mind when
drawing conclusions from the data presented in this report that a large change in reserves reported in a given quarter for a
country could represent changes that actually occurred over several years.

Petroconsultants second quarter 1989 data contain 10,314 field entries, 1,427 more than are in the second quarter 1986 data.
World reserve additions for this 36-month period are nearly 214 billion barrels of oil (Appendix B). Most of these reserve ad-
ditions are from revisions to old fields and not from the 1,427 new entries. Many of the new entries are for fields discovered
before the second quarter 1986 and some were actually discovered 15 or 20 years ago (discovery well was drilled 15 or 20
years ago). In most areas of the world, a field is not considered as having reserves uatil it is feasible to develop. However, at
some later time a field may become feasible for development due to changes in economics, technology, infrastructure, etc.
‘When a field can be developed, its reserves will then appear in the Petroconsultants database.

The major portion of world reserve revisions come from OPEC. According to Petroconsultants data of Appendix B, OPEC
reserve additions for the last 36 months are nearly 131 billion barrels of oil. Most of these reserve additions are due to
revisions to older fields, not new discoveries. In recent years, several OPEC countries have announced substantial increases in
their remaining reserves. Some of these increases are generally accepted by industry and some are not. Some reserve increases
are believed to be politically motivated. Abu Dhabi announced an increase in remaining reserves of 61 billion barrels to 92
billion barrels of oil. Petroconsultants data show an increase of only 23 billion barrels to 55 billion barrels of oil remaining.
Iraq announced a 53 billion barrel increase to 100 billion barrels, and Petroconsultants data show a similar 53 billion barrel in-
crease to 101 billion barrels of oil remaining. Iran announced a 45 billion barrel increase to 93 billion barrels while Petrocon-
sultants data show only a 16 billion barrel increase to 65 billion barrels of oil remaining. Finally, Saudi Arabia announced a 82
billion barrel increase to 252 billion barrels while Petroconsultants data currently show only a 13 billion barrel increase to 168
billion barrels of 0il remaining.

Abu Dhabi’s reserve increase is based primarily on enhanced recovery projects, most of which have not undergone detailed
engineering planning; some published comments do not agree with the increase. Comments in industry periodicals are also
skeptical of Iran’s announced increase in reserves. However, most trade press comments agree with Iraq’s increase in reserves
as does Petroconsultants. Saudi Arabia’s announcement came at the beginning of this year and so far there have not been any
negative comments in the trade journals. Petroconsultants probably has not had the time to review the results of the Saudi
Aramco study that was the basis for the increase.

Reports of field reserves published in industry trade journals and some company annual or quarterly reports are listed in Ap-_
pendix A, Foreign Oil and Gas Discoveries. The data are organized by country and field with the new entries shaded. The
more significant new entries are discussed in detail and located on maps in the Reserve Additions section of this report. Unlike
Petroconsultants data, the entries in Appendix A are not simply replaced when new data become available. Updates of a field’s
reserves are added to the appendix and do not replace previous entries so the reader can see how reserve estimates change
over time. Also, reserve ranges, when available, are entered to give the reader a sense of the field’s additional potential. Fields
in Appendix A that are marked with an asterisk are also in the Petroconsultants database. Reserve additions for fields not
marked with an asterisk were added to the reserve additions in Appendix B, along with U.S. reserve additions, to form Table
4, World Oil and Gas Reserve Additions. Reserve additions for a field in Appendix A for any time period are the latest ul-
timate recovery estimate in the time period minus the ultimate recovery estimate prior to the time period. For example, a new
field first reported in July 1986 with a 200 million barrel ultimate recovery estimate, an upward revision to 400 miltion barrels
reported in July 1988, and a further upward revision to 600 million barrels in April 1989 would yield reserve additions of 200
million barrels in the last 3 months, 400 million barrels in the last 12 months, and 600 million in the last 36 months,

The path to Table 4, shown in Figure 3, has been from Petroconsultants field level reserves to Appendix B’s reserve additions
by country and from published field reserves in trade joumals to Appendix A. Reserve additions from fields in Appendix A
which are not in Appendix B were added to Appendix B along with U.S. reserve additions to form Table 4. Table 4 lists the oil
and gas reserve additions for the last 3 months, last 12 months, and last 36 months by country through June 1989.

This report includes all of Petroconsultants field data, whereas, in the previous report only fields listed in Petroconsultants
database with a discovery date of 1986 or later were used. Reserve additions for the last 36 months are over 251 billion barrels
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Table 4. World Oil and Gas Reserve Additions

Oll, MMbbls Gas, Bcf
Last3 Last12 Last 36 Last 3 Last 12 Last 36
Months Months Months Months Months Months
Country 4/89-6/89 7/88-6/89 7/86-6/89 4/89-6/89 7/88-6/89 7/86-6/89
Abu Dhabi 4,235 23,385

Colombia 32 757 1,049 220 368 605

Co

Denmark 131 231 301 -94 123 .928
D by e

é@hlopla

Fr

M'orocco 10 3 -7 37 58
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Table 4. World Oll and Gas Reserve Additions (Continued)

Oil, MMbbls Gas, Bof
Last3 Last 12 Last 36 Last 3 Last 12 Last 36
Months Months Months Months Months Months
Country 4/89-6/89 7/88-6/89 7/86-6/89 4/89-6/89 7/88-6/89 7/86-6/89
N ibj 1,700
i ' 053
New Zealand 10 54 40 -9 307 -829

Py
Philippines

P
B

Saudi Arabla!

alland
Tiifildad and

Total OPEC 82,634 145,243 25,661 27,443 158,515
Total Non-OPEC ME 38,914 55,196 2,768 41,574 179,916
Total CPE 0 -2,959 50,915 420 34,840 79,335
Total World 6,265 118,589 251,354 28,849 103,857 417,766
TIncludes one-half of the reserve additions in the Neutral Zone.
Notes: The mid-point values of reserve rang'gs listed in A are used in calculating reserve additions, The entrigs in this table are
the net of upward and downward reserve revisions and ad s. These volumes for a ﬂivon period are the difference between what was

rted in that period and what was reported in prior periods. A listing of OPEC, CPE, E countries is contained in the Glossary. Column
totals may not add due to independent rounding.

Sources: United States data are based on net reserve additions from the Em% Information Administration U.S. Crude Oil, Natural Gas,
and Natural Gas Liquids Reserves, 1988, 1987, 1986, and 1985 Annual Reports ( E/EIA-OZJVGI&, excluding natural gas liquids. Foreign data
are based on the commercial information services of Petroconsultants, S.A. and supplemented Appendix A,
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from Table 4. In last quarter’s report, reserve additions were 107 billion barrels of oil for the last 36 months. The major dif-
ference comes from using the entire Petroconsultants database. This indicates there are major upward revisions to older fields
and that reserve growth is the cause of most reserve additions, not discoveries. For example, since the end of the Iran-Iraq
War, Iraq has been able to concentrate on development and production of its oil fields. It is the development of previously dis-
covered fields that is responsible for most of the doubling of Iraq’s remaining reserves. In fact, an increase in reserve additions
for OPEC of nearly 100 billion barrels makes up the major portion of the 150 billion barrel increase in World reserve addi-
tions from last quarter’s report. Another interesting item in Table 4 is the 11 billion barrel decrease in ultimately recoverable
oil for CPE countries for the last 3 months. This is due largely to a drop in the ultimate recovery estimate for the Soviet
Union’s supergiant Tengiz field from 18.25 to 6.5 billion barrels of oil. It appears that the previously reported 18.25 billion
barrel estimate was oil in place, not recoverable oil. One aspect of the method in which reserve additions are calculated from
both the Petroconsultants data and Appendix A data is that a shift in the time period will change the reserve additions due to
the different mix of quarterly data. If there were no revisions, no discoveries, and no new entries from the first quarter 1989 to
the second quarter 1989, the calculated reserve additions for the latest 12- and 36-month periods would change because a
quarter with no reserve additions replaced a quarter with reserve additions.

Finally, the reserve additions data of Table 4 are combined with the production data of Table 2 to yield the production replace-
ment data of Table 1. For the last 36 and 12 months the World, OPEC, Non-OPEC ME, and CPE production replacement
ratios are shown. The replacement ratios in the table are equal to reserve revisions divided by production. Also shown are net
reserve additions which are equal to reserve additions minus the production. Once again, the large replacement ratios for the
World are due mostly to the OPEC countries’ large upward revisions. The Non-OPEC ME and CPE ratios are higher as well
due to the use of all of Petroconsultants data. Compared to last quarter’s report, World production replacement ratio increased
from 1.7:1 to 4.0:1 for the last 36 months. OPEC increased from 2.3:1 to0 6.7:1; Non-OPEC ME from 1.2:1 to 2.2:1; and CPE
from 1.7:1 to 3.1:1. For the last 12 months the World replacement ratio increased from 2.5:1 to 5.5:1. OPEC increased from
2.7:1 t0 10.4 :1; Non-OPEC ME increased from 1.3:1 to 4.8:1; and CPE decreased from 3.8:1 to -0.5:1. Net reserve additions
in the last 12 months for the CPE countries are negative due to the downward revision of the Tengiz field in the Soviet Union
mentioned earlier.

This third edition of the quarterly publication marks a significant improvement in the amount of data coverage achieved.
Tracking reserve additions in this series of reports has evolved from using several hundred fields to over 10,000 fields to bet-
ter define the magnitude and location of reserve additions.

* The first edition of the report (fourth quarter 1988) used the data collected from trade jounals and listed in Appendix
A to determine reserve additions for the last 3 months, last 12 months, and last 36 months. For the last 36 months,
fields with a discovery date of 1986 or later in the Petroconsultants database (approximately 700 fields) were used to
supplement the reserve additions calculated from Appendix A data.

* The second edition (first quarter 1989) used the data collected from trade joumnals and listed in Appendix A to deter-
mine reserve additions for all three time periods. Fields in the Petroconsultants database with a discovery date of 1986
or later were used to supplement the reserve additions calculated from Appendix A for all three time periods (i.e., the
last 3 months, 12 months, and 36 months).

* This third edition (second quarter 1989) used all of the fields contained in the Petroconsultants database as the
primary source to determine reserve additions for all three time periods. This change captures the major reserve addi-
tions that result from revisions to the reserves of older fields. Data from Appendix A is now used to supplement the
Petroconsultants data. The greatly increased data coverage allows a more accurate description of the magnitude and
trends for world reserve additions in this and future reports.

Another change in the report has been the replacement of the well test data by active rotary rig counts in the Market
Economies. Well tests were discontinued in the second edition because they did not yield meaningful information about
reserve additions and their spotty coverage was not a clear indicator of activity. The quarterly active rotary rig counts provide
a more systematic measure of activity.
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Reserve Additions
for the 2nd Quarter 1989

The following is a list of significant discoveries with reserve information reported in the second quarter of 1989. The location
and ultimate recovery estimate for each entry are depicted in Figures 4 through 7. Entries in the list are grouped geographical-

ly.

South America (Figure 4.)

Tuskar Resources has discovered the Rubiales field in the southemn Llanos basin of Colombia. Reserves are es-
timated at 70-100 million barrels of oil for the field. Tuskar is currently drilling its fifth well in the area.

Europe (Figure §.)

The Petroland K/6 field off the Netherlands has estimated reserves of 353 billion cubic feet of gas. The company
hopes that the current appraisal program will double the reserves.

The floating production platform which serves both the Ivanhoe and Rob Roy fields will be towed out to a loca-
tion off Scotland in the North Sea soon. Export capacity of the platform is 60,000 barrels per day of oil and 1.65
million cubic feet per day of gas. Reserves for these Amerada Hess fields are 105 million barrels of oil and 65 bil-
lion cubic feet of gas.

Norsk Hydro is hopeful that their proposed development plans for Brage field will be approved next spring by the
Norwegian Government. Production could begin in 1993 and peak at 80,000 barrels per day. Reserves for the field

* are 243 million barrels of oil and 98 billion cubic feet of gas.

Tem field in the United Kingdom northern North Sea is currently under development by Shell. Reserves for the
field are estimated at 175 million barrels of oil.

Norsk Hydro is planning a one year production test from an oil zone on the west flank of the supergiant Troll gas
field. A horizontal well will be drilled to test the oil zone with estimated reserves of 258 million barrels. Gas
production is scheduled to begin in the eastem part of this Norwegian field in 1996 and grow to 2 billion cubic
feet of gas per day. Gas reserves for the field are 43.8 trillion cubic feet.

The DUC Dagmar field is Denmark’s first North Sea field with sour associated gas. Production startup is
scheduled for 1991 at 4,000-8,000 barrels of oil per day. Reserves are estimated to be 19 million barrels of oil.
Satellite Exploration AB of Sweden announced an oil discovery in the Swedish Baltic Sea. Klints Bank off north-
eastern Gotland has oil reserves estimated at 63 million barrels.

An appraisal well drilled off West Germany by BEB resulted in a reserve estimate for the B/4 structure of 50 bil-
lion cubic feet of gas. More appraisal drilling is expected.

Asia, U.S.S.R., and Middle East (Figure 6.)

Petroleum Development Oman announced a discovery of 353 billion cubic feet of gas. The gas was found by
deeper drilling in the producing Saih Nihayda field. The new field is reportedly the fifth largest gas field in Oman.

Iraq has stepped up development of the East Baghdad field. Reserves for the supergiant field are estimated at 7
billion barrels of oil.

In a joint venture named Intersbelf, J.P. Kenny of the United Kingdom, and the Moscow Institute of Civil En-
gineering and the Industrial Construction Bank of the U.S.S.R. will install a subsea production system for the Pel-
tunastokskoye field. Reserves for the field, located off Sakhalin Island, are 200 million barrels of oil. It is the first
development in the Sea of Okhotsk and production is scheduled to begin in 1990.

Oceania (Figure 7.)

Production could start as early as 1991 from the Pagerungan gas field offshore Bali, Indonesia. Arco estimates
reserves at 1.5 trillion cubic feet of gas.
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Figure 4. South American Reserve Additions for the 2nd Quarter 1989

Colombia: Tuskar
Rubiales
70—-100 MMbbis

Source: Energy Information Administration, Office of Oil and Gas
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Figure 5. European Reserve Additlons for the 2nd Quarter 1989

Norway: Norsk Hydro
Troll
43.8 Tcf & 258 MMbbls

U.K.: Shell
Tern
175 MMbbls

Norway: Norsk Hydro ,

Brage Denmark: DUC
243 MMbbls & 98 Bcf —4p Dagmar
19 MMbbils

U.K.: Amerada Hess ¢

lvanhoe/Rob Roy
105 MMbbls & 65 Bef ¢

3

Sweden: Satellite Expl.
Klints Bank
63 MMbbls

S50 Bcf
Netherlands: Petroland
K/6
353 Bcf
) By
Source: Energy Information Administration, Office of Oil and Gas.
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Figure 6. Aslan, U.S.S.R., and Middle Eastern Reserve Additions for the 2nd Quarter 1989

Peltunastokskoye
200 MMbbls

Oman: PDO
Saih Nihayda
353 Bcef

Source: Energy Information Administration, Office of Oil and Gas.
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Flgure 7. Oceanian Reserve Additions for the Second Quarter 1989

Indonesia: ARCO
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Source: Energy Information Administration, Office of Oil and Gas..
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Appendix A

Table A1. Foreign Oil and Gas Discoveries

Country/ Disc Report
Field/Well Company Date Date Source Reserves and Comments
B NEW ENTRIES ARE BOXED AND SHADED
Abu Dhabi
*Bab & Bu Hasa fields Adco 1987  8/88 W. Oil 3.3 Tef deeper new gas reservoirs found
‘Umm al-Anbar Mubarraz Oil 1982 8/88 W. Ol 40 MMbbis west of Mubarraz field offshore
Australia
*Coorroo #1 Delhi Pet 1986  1/87 Pet News 3 MMbbls
*Chaliis BHP 1984  8/87 W. Gl 20-40 MMbbls  Timor Sea
2/88 0GJ 40-50 MMbbls  Timor Sea
1/89 Ocn Ind 25-45 MMbbis Timor Sea
*Jabiru BHP 1983  8/87 W. Gil 35-40 MMbbis Timor Sea
2/88 oG 30 MMbbls  Timor Sea
9/88 0GJ 50 MMbbls  Timor Sea
1/89 Ocn Ind 50-60 MMbbls Timor Sea
*Petrel Elf Aquitaine 1969  8/87 w. Oil 8.7-165 Tef Timor Sea
‘Tem Elf Aquitaine 1971 8/87 W. Oil 1.2-18 Tef  Timor Sea
*N. Goodwyn Woodside 1985 887 W. Oil 200 MMbbls & 2 Tt NW Shelf
1087  AAPG 200 MMbbls NW Shelf
*Saladin Wapet 1985  8/87 W. Ol 20-30 MMbbls NW Shelf
5/88 oGJ 30-40 MMbbls Carnarvon basin
*Skua BHP Petroleum 1987 288 0GJ 20 MMbbis
8/88 W. Oil 20-30 MMbbls  Timor Sea
1/89 Ocn Ind 40-50 MMbbls Timor Sea
*Bream Esso-BHP 1969  8/88 W. Gil 35 MMbbls Bass Strait
“Tarwhine Esso-BHP 1982 8/88 W. Gil 7 MMbbls Bass Strait
*Seahorse Esso-BHP 1978  8/88 W. Ol 4.4 MMbbls Bass Strait
*‘Whiting Esso-BHP 1983  8/88 W. Gil 21 MMbbls Bass Strait
*Talisman Marathon 1984  9/88 oGJ 10 MMbbls NW Shelf
1/89 Ocn Ind 10-15 MMbbls NW Shelf
*Dolphin & Perch fields Esso 1967 1288  Com Rpt 19 MMbbls Bass Strait
1189 Ocn Ind 19 MMbbis 13 MMbbis Perch + 8 MMbbls Doiphin  Bass Strait
*Echo #1 Woodside 1988 1-2 Tef 16,6 MMefd & 3858 bblid cond Camarvon basin
*Bambra #3 Bond Corp 1988 cid Camarvon basin
Bangladesh
*Kailashtilla/Beanibazar BOGMC 1986  8/87 W. Ol 40 MMbbis  Sylhet
2/88 Pet News 40 MMbbis Sylhet
*Fenchuganj BOGMC 2/89 Pet News 40 MMbbis
Haripur BOGMC 1986  2/89 Pet News 40 MMbbls First oil find in country
Brazil
*RJS-345 Covina Petrobras 1986 8/87 W. Gil 44 MMbbls Campos basin
*Marim Petrobras 1985 1087  AAPG 1 Bbbls Campos basin
4/88 OoGJ 2.75 Bbbls Campos basin
8/88 W. Oil 3.6 Bbbis & 1.2 Tef  Campos basin
*Abacora Petrobras 1984 1087  AAPG 500 MMbbls Campos basin
5/88 oa) 1.1 Bbbls Ca basin
8/88 W. Qil 1.1 Bbbis & 2.3 T  Campos basin
*‘Urucu Petrobras 1086  7/88 oa) 150 MMbbis 40 APl Upper Amazon
9/88 AAPG 150 MMbbis oll, 260 MMbbis cond, & 3.5 Tef
*Tubarao 1-PRS-4 Petrobras 1988  8/88 W. Gil 100 MMbbls 3200 bbld 50 AP & 960 Mcfd off Parana state
*Meriuza Field ShellPecten 1984  9/88 AAPG 300 Bef & 10 MMbbis cond  Santos basin offshore
‘Maihado Petrobras 198¢ 1088 OQJ 30 MMbbi  Campos basin
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Table At. Foreign Oli and Gas Discoveries (Continued)

Country/ Disc Report
Fleld/Well Company Date Date Source Reserves and Comments
Burma
Martaban JNOC 187 Pet News 4 Tef Gulf of Martaban
8,87 W. Ol 37 Tet  Guif of Martaban
*3Da Structure Myanma Oif Corp 1983  2/89 Pet News 4.3 Tef Guif of Martaban
Canada
Caroline Shell 1986 887 W. Oil 2 Tef S. Aberta sour gas
1087  AAPG 2 Tef 8. Aberia sour gas
10/88 AAPG 600 Bef, 200 MMbbis cond, & 20 milion metric tons sulfur
Amauligak Gulf 1984 887 W. Oil 800 MMbbis  Beaufort Sea
1087  AAPG 700-800 MMbbls Beaufort Sea
4/88 oal §00-600 MMbbls Beaufort Sea
8/88 oaGd 500 MMbbis Beaufort Sea
2/89 oad 1.6 Tef Beaufort Sea
Taglu Esso 1087  AAPG 3 Tet  Mackenzie Delta
Torra Nova Petro Canads 1684 1287  AAPG §00 MMbbis Jeanne D'Arc Basin
3/88 oaGJ 130 MMbbis  Jeanne D’Arc Basin
5/88 oaJ 150 MMbbis  Jeanne D'Arc Basin
Hibemia Mobil 1979  7/88 Com Rpt  625-650 MMbbis 186 mi. east of St. John's Newfoundland
Whiterose E-09 Husky 1988 1088 OGJ 200-300 MMbbls 4999 bbld & 3.99 MMcid 1/9526-12086 ft
Eimworth (B.C. exi) Canadian Hunter 1987 1088  AAPG 34 Tcf  Elmworth extension into Brilish Columbls
Brassey Canadian HunterBP  11/87 1188  OGJ 20 MMbbis Northeast British Columbia
Parsons Lake Gulf 2/89 oaGJ 1.9 Tet Mackenzie Delta
Ya Ya 2/89 oaJ 160 Bef Mackenzie Dolta
Inga 2/89 0GJ 38 MMbbis British Columbla
Boundary Lake Placer CEGO 3/89 oaJ 200 Bef & 2.5 MMbbis 1/2 zones 5700 fisour gas) & 6900 ft
Chile
Atacama sakt fiats ENAP/Hunt 1987 8/88 W. Oil 1258 MMbbis  Atacama area
China
*Xifang 24-3-1 Phillips 1985 487 P. Times  30-60 MMbbis
3/89 oaGJ 45 MMbbls South China Sea
Nanyang 1986 1087  AAPG 293 MMbbls  Henan Province
*Huizhou 21-1 ACT 1985 2/88 Pet News 30 MMbbis South China Sea
*Suizhong 36-1 Bohal Oil 1988  2/88 Pet News 900 MMbbis Liadong Bay
3/88 OGJ 1022 MMbbis Liadong Bay
1088 OGJ 800 MMbbis 1.2 Bbbls in place 17 API heavy oil
1/89 Ocnind 900 MMbbls 17 AP! Liadong Bay
*BZ 34-2/4E Jcobco
“Lufeng 13-1 JHN
Dagang
Bonan
Xixiapo Area .
Huoshaoshan Area 730 MMbbis  Xinjiang Province  Junggar basin
‘Uuhua 11-1 Amoco 730 MMbbis 21 1000 ft of water
Zhongyuan
*“Yacheng 13-1 ARCO
Moxi
Aershan Pet News 568.3 MMbbis Edian Basin Inner Mongolia
Gold Family Bohai Ol 1988 Pet news 183 MMbbls near Zibo in Huantal county S side of Yellow River
*Jinzhou 20-2 Cnooc 1984  3/89 o6J 533 MMbbis, 22 MMbbis cond, & 708 Bef north Bohal Sea

*Bozhong 28-1
T &

30 MMbbls _south central Bohal Sea
30 N
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Table A1. Foreign Oil and Gas Discoveries (Continued)

Country/ Disc Report

Field/Well Company Date Date Source Reserves and Comments
Colombia

Amazonas Basin Ecopetrol 887 W. il 40 MMbbis & 10 Bef

*Cano Limon Oxy 1983  8/87 W. Ol 1 Bbbls

1.5
T Tuskar Descurces. . 1989

Egypt
“Meletha Permit Agiba 1972 887 oas 63 MMbbis Westem Desert
*Sinai #1 Petrobel 1987 1088  AAPG 20 MMbbis offshore Gulf of Suez
France
*Fontaine-au-Bron El 1986 1088 Com Rpt 4.2 MMbbis
Gabon
*Kounga # ShelVEH 7/86 887 w. Oil 360 MMbbis
*RabiKounga Shell 1985 1087 AAPG 500-600 MMbbls
2/88 AAPG 1.3 Bbbis
5/88 oGJ 500-600 MMbbis
8/88 w. Oil 370 MMbbis to 1.2 Bbbis, 2 Bbbls possible
11/88 0oGJ 428 MMbbls
*Rabi Shell 1187 oaJ 370 MMbbls
India
*Gandhar ONGC 1983 8187 W. Oil 700 MMbbls  Gujarat State
Neelam ONGC 1987 8/88 0GJ 314 MMbbis ore westem India
‘Mid Tﬁ ONGC 1982  2/89 Pet News 526 Bef Guif of Khambhat (Cambay)
*South Tapti ONGC 1978 289  PotNews 230 Bef Guif of Khambhat (Camba
*Panna ONGC 197¢ 289 Pet News 93 MMbbis & 244 Bef  westemn offshore region
Indonesia
*Tunu Total 1977 107 AAPG 10 Tef Mahakam Delta
*Bima ARCO 1983 1087 AAPG 150 MMbbis NW Java
*Intan/Widuri Maxus 1988  6/88 oaGJ 275 MMbbis  SE Sumatra
2/89 Pet News 225 MMbbis Widuri only SE Sumatra
[*Pagenungan ) ‘Com Rpt: 1.8 Tef: ofishore Bali
Iran
Koohe Mand 1988 1288 OGJ 10 Bbbls very heavy crude southeast of Bushire
Behbahan 1988 1288 OGJ 200 MMbbis east of Behbahan

Italy
*Villafortuna Agip 1984 688  0GJ <300 MMbbis 45 AP /18700 ft River Ticino
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Table A1. Foreign Oil and Gas Discoveries (Continued)

Country/ Disc Report
Field/Well Company Date Date Source Reserves and Comments
Jordan
Risha #3 NRA 7/87 10/88  AAPG 1Tef 15 MMcid
Kuwait
‘Magwa & Minagish Fields 1988 887 w. Qi 20 Bbbls Marat Development Program
Magwa field area well 1987 6/88 w. o 1 Bbbls 1 Marat outpost well
Libya
*Bour Agip 1976 1087  AAPG 420 MMbbls
5688  PolMngt  500-700 MMbbis
9/88 oGJ 670 MMbbls
1088  AAPG 500 MMbbls
1/89 oGl 2.5 Bbbls & 1.25 Tcf 5 Bbbis & 2.5 Tef in place
Malaysia
*Seligi Petronas 1971 189 Ocnind 420 MMbbis 171 mi off Trengganu largest in country
Namibia
*Kudu SW African ONl Expl 1974 8487 W. Gl 3-10 Tef
Netherlands
*F16-4,5 Petroland 1986  8/87 W. Oil 420 Bef
*F/14-5 Statoil 1986 1087  AAPG <75 MMbbis  North Sea
*K/5a EW Petroland 1988 1088 OGJ 100-200 Bef 36 MMcld  southern gas basin
New Zealand
*Tariki 11A Petrocorp 1986 1087  AAPG 2.97 MMbbls & 85.4 Bef  E. Taranaki Basin
1088  AAPG 4.21 MMbbis & 85 Bef
‘Ahuroa 2A Petrocorp 1986 1087  AAPG 1.02 MMbbls & 37.2 Bef  E. Taranaki Basin
1088  AAPG 1.4 MMbbls cond & 39 Bef
“Kupe South TCPL Resources 12/86 2/88 Pet News 60 MMbbis & 300 Bef S. Taranaki Basin
8/88 w. Oil 60 MMbbis Taranaki Basin North Island
2/89 Pet News 33 MMbbls, 26 MMbbis LPG, & 400 Bef Taranaki Basin
Ngaere 2,89 Pet News 40 MMbbis onshore Taranakl Basin
Nigeria
“Tunu # Shell 1988 6/88 Oil Dy 65 MMbbls
‘Benin Estuary #1 Shell 1988 8/88 Oil Dy 15 MMbbis & 100 Bef
‘Ososo # Shell 1968 8/88 Gil Dly 150 Bet
*Gbetiokun #1 Shell 1987 8/88 w. Ol 50 MMbbis
*Opomoyo #1 Shell 1988 888  W.Oll 30 MMbbis
*Ebegoro South 1B Aglp 1987 1088  AAPQ 50 MMbbls NE delta region
Orogho #1 Shel-NNPC 289  OGJ 150 MMbbis west of Sapele, Bondel state
Orubou #2 Shell-NNPC 2m9 0GJ 100 MMbbis near Benisede, Bendel stat%e
Akono # Shell-NNPC 2/89 oas 15 MMbbis near Benlsede, Bende! state
Kappa #3 Shel-NNPC 2/89 oaJ 20 MMbbis off Rivers state
*South HB # Shel-NNPC 1089 2/89 oaJ 1.5 Tet off Rivers stale
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Table A1. Foreign Oil and Gas Discoveries (Continued)

Country/ Disc Report
Field/Well Company Date Date Source Reserves and Comments

North Yemen
*Alf Yemen Hunt Oil 7184 887 W. Oil 500 MMbbls  Marib

*Wadi al Jawf Area Yepco 1986  8/87 W. Oil 500 MMbbis & € Tef  in Addition to AKf
Norway
*‘Heidrun

*Draugen

*Snorre

‘Haltenbanken 6407/7-1  Norsk Hydro
Haltenbanken Area

*Veslefrilk Statoil

*34/7-12 Saga 8/88 O -3 bots 938

*34/7-13 Saga 1988 8/88 W. Ol 30-60 MMbbls 8491 bbV/

*North Stafjord 33/9-4 Statoil 1977 8/88 W. Oil 120 MMbbis 8900 bbld
1188  QGJ 126 MMbbis

*East Staffjord Statoll 1976 1188  OGJ 95 MMbbis

80 MMbbls Upward Revision #/250-330 MMbbis

Papua New Guinea

*Juha Niugini Gulf 1982 687  W.Ol 65 MMbbis & 1 Tef Suspended Development
288 PetNews 32 MMbbis & .8 Tef
e 06 90 MMbbis & 1.1 Tef

*lagitu Niugini Gul 1985 887  W.O 500 MMbbls Southem Highlands

2/88 Pet News 500 MMbbis
1088  AAPG 400 MMbbls 46 API

*Hides #1 BP Dev 1087 1/88 oG 1.5 Tef 27.97 MMcid & 447 bblid 2 zones  Southem Highlands
2/88 Pet Nows1.5 Tef
3/89 OGJ2 Tef & 60 MMbbis cond
*Pasca A Kelvin Energy 1968 2/88 Pot News 30 MMbbls & 300-410 Bot
2/89 Pet news 36 MMbbls & 300 Bef
*Pandora IPC 1988 1288 0GJ 3 Tel
*lagifu & NW Hedinia 1288  Pet News 130 MMbbis
*lagifu-Hedinia-SE Hedinia Chevron Niugini Gulf 2/89 Pot News  115-500 MMbbis
*lagifu & Hedinia Chevron 3/89 oaJ 30-300 MMbblis
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Table At. Foreign Oil and Gas Discoveries (Continued)

Country/ Disc Report
Fleld/Well Company Date Date Source Reserves and Comments
Peru
*Cashirian Shell 1986 1087  AAPG 4 Tcl
*San Martin Shell 1984 1087  AAPG 3 Tcf

288  AAPG 1.8 Bbbis eq
*San Martin/Cashiran Shell %8 0GJ 12 Tl & 650 MMbbis

88 Ww.ol 10 Tcf & 600 MMbbis cond
Qatar
‘North Feld QGPC 1972 687  W.Oil 130 Tef

; 50 Te

Romania
E. & W, Lobada 1981 887  W.Ol 73 MMbbls  Black Sea
South Africa
Mossel Bay Area Soekor 8/87 W. Ol 1 Tef

weden

S

Thailand

*B" Structure
“Kaphong

*‘Nam Phong

*Sirikit

United Kingdom
*Don

*Amethyst East & West
*Forties

*Magnus
*Neison/Petre|

*Gryphon

*Forth

PlckerelVakyrie area
‘Welland

*Venture

‘Lancelot area

cPC

PTT E&P
Unocal

Shell

BP
8P

Enterprise/Shell
Kerr-McGee

Britol

ARCO/Conoco
ARCO
Conoco

Mobil

1979

1973
1979
1982
1981

1977
1972

1970
1974
1987

1987

1988

1985

7/88
7/88
12/88
2/89

Pet Nows
Pet Nows

oG
0GJ
oG
oGJ

P. Times

Pet Engr
P. Times

5-10 MMbbis & 106 Bef
5-10 MMbbis  Straits of Taiwan

1.8 Tef, 6 Tef possible

376 Bef & 8.699 MMbbis

1.5 Tef Kaen Province 310 mi NE of Bangkok
20 MMbbls, a 40% Increase to 70 MMbhbis

100 MMbbls

Upward Revision

150-175 MMbbls 6500 bbld 40 AP

320

175-250 MMobis

260 MMbbis  Block 9/18b
200 MMbbis & 60 Bet
200 MMbbis & 600 Bef
850 Bef

300 Bef

60 Bet

600 Bet
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Table A1. Foreign Oil and Gas Discoveries (Continued)

Country/ Disc Report
Field/Well Company Date Date Source Reserves and Comments
‘Anglia Ranger Oil 8/88 oaJ 250 Bef
2789 oaG) 200 Bef  Blocks 48/16b & 48/19b North Sea
*Camelot Mobil 1967  8/88 oa) 250 Bef
1288  Com Rpt 210 Bef
289 250 Bet
*North Ravenspum Hamilton Brothers 1984 13 Td resorves 2 Tef in place
Sole Pits area ShelVEsso
*Gannet Group ShellEsso 1973
*Joanne & Judy Philkps 1981 b
*Titfany & Toni Agip 1979 126 Bd & 180 MMbbis T-block 16/17
*Arbroath Amoco 12/69 8/88 Pet Engr 103 MMbbis 5 mi {Montrose field
*Miller BP 1983 888 Pet Engr 300 MMbbis blocks 16/7 & 16/8
1088  0GJ 300 M & 570 Bd
*Kittiwake Shell Expro 1981
*Waverley/Brunel Amerada Hess/Amoco 150-200 MMbbis blocks 15/21a & 15/22
1088 OGJ 250 MMbbis combined Waverley & Brunel
1288 0GJ 400 MMbbls combined Waverley & Brunel
16/28c-11 BP 1988  9/88 olcl} 10 Mibbis €000 bbld 1st horizontal well Ysemi off UK.
“Hudson Field 210/24a Amoco 1987 10/88  AAPG 100 MMbbis
‘Waverley 15/21a Amerada Hess 1988 1088 OGJ 150 MMbbls
*Brunel 15/22 Amoco 1988 10788 oGJ 100 MMbbis
*Crawford 9/28 Hamilton Bros 1975 1088 OGJ 14.6 MMbbls 140 mi east of Orkney Islands
*Osprey Shell 1974 1288 OGJ 60 MMbbis
*Wytch Farm offshore BP 1988 1288 OGJ 100 MMbbis offshore extension o Wytch Farm field
“Clipper & Barque fielkds  Shell 1971 1288  Com Rpt _ 860 Bd Sole Pit area southem North Sea
‘Emerald Soverelgn 3
'Claymom Occidental

‘lvanhoelﬂob Roy

[Tem Shell;
USSR
*Bovanenko/Kharasavey 1971  8/87 W. Gl 190 Tt Yamal Peninsula
Tengiz 1979  4/88 o) 18.25 Bbbls NE Caspian basin
14-19 Bbblis
1825 Bbbls oil in _rphco‘l North Caspian basin
5 & Bobls il 10 |
*Bovanenkovskoye 1971 70 Td Vamal Porinsida
146 Tt  Yamal Poninsula
*Komsomolskoye 1966  2/89 0GJ 16 Tef westem Siberia proved & probable
*Yubileinoye 1969  3/89 0Gd 121 Td Mm Gbodt pwvod & pmbd)b
Venezuela
ORS-52 Lagoven 1/86  11/86 AAPG 70 MMbbis & 870 Bef
Orinoco Heavy Oil Belt 1186  AAPG 267 Bbbis
8/87 W. Ol 18-200 Bbbis
*El Fumial Lagoven 12/85 11/86 AAPG 1.07 Bbbis & 3.7 Tc!
1986  8/87 W. Oil 528 MMbbis State
1986 1087 AAPG .5-1 Bbbls Monagas State
1986  2/88 AAPG 2 Bbbis & 28 Tcf  Monagas State
6/88 oGy 832 MMbbis  Monagas State
S. Lake Maracaibo Lagoven 1986  8/87 W. Ol 200 MMbbis  S. Lake Maracaibo
Apure Area Corpoven 1986  6/87 W. Oi 600-700 MMbbls Apure Area
Eastem Venezuela Basin 2/88 AAPG 500 Bbbis
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Table A1. Foreign Oil and Gas Discoveries (Continued)

Country/ Disc Report
Field/Well Company Date Date Source Reserves and Comments
ass  0G) 11.3 Bubls
Monagas El Furial Flelds 388 oQ) 8.6 Bbbis Monagas State Only
*Couta VLG 3725 X Maraven 88  W.Oi 140 MMbbls
El Carito #1X Corpoven 1987 888  W.Oi 1.2 Bbbis & 2.8 Tef 8000 bblid 35 API
west Lake Maracaibo PDVSA /7 ems  W.OI 819 MMbbls wester Lake Maracaibo region new field
E) Furria) Norte #1 Lagoven 1988 988  OGJ 150 MMbbls 7057 bblid 23.5 APl TVD 16420 ft
*Couta South-Southeast  Maraven 1985 9/88  AAPQ 800 MMbbis  south of Lake Maracaibo
Vietnam
“Whito Tiger (Bach Ho)  VietSovpetro 1970 289  PetNews 2.1 Bbbis offshore Ho Chi Minh Clty
289  AAPG 20 MMobls  50-100 possible
Big Bear Petrovistnam 1988 289  Pot News 20 MMbbis Offshore Ho Chi Minh City

West Germany

*Fiold is also in Petroconsultants database which does not necessarily have the same reserve value.

Sources: AAPG: American Association of Petroleum Geologists Bulletin or Explorer. Com Rpt:  Company Report elther annual or quarierly stock
holders reports. Ocn Ind: Ocean Industries. OGJ: Oil and Gas Joumal. OH Dly: The Oil Daily. PIW: Petroloum Inteligence Weeldy. P. Times:
Petroloum Times. Pet Engr: Petroloum Engineer Intemational. Pet Mngt: Petroleum Management. Pet News: Petroleum News. W. Oll: World Oil.
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Appendix B

Petroconsultants
Reserve Additions
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Appendix B

Table B1. Petroconsultants Reserve Additions

Oil, MMbbls Gas, Bof
Last 3 Last 12 Last 36 Last 3 Last 12 Last 36
Months Months Months Months Months Months
Country 04/89-6/89 7/88-6/89 7/86-6/89 4/89-6/89 7/88-6/89 7/86-6/89

465
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Table B1. Petroconsultants Reserve Additions (Continued)

Oil, MMbblis Gas, Bef
Last 3 Last 12 Last 36 Last 3 Last 12 Last 36
Months Months Months Months Months Months
4/89-6/89 7/88-6/88 7/86-6/89 4/89-8/89 7/88-6/89 7/86-6/89
k4 267 103 15,113

SOUTH YEMEN 300

YEBOSLAVE 334 o
ZAIRE .55 -49 41 1 1 40
Total OPEC 12,099 68,980 130,669 25,661 24,842 154,844
Total Non-OPEC ME 5,014 34,701 45,317 2,365 35,978 137,754
Total CPE 554 6,078 37,61 420 33,943 78,438
Total World 17,667 109,750 213,597 28,446 94,563 371,036

"Includes one-half of the reserve additions in the Neutral Zone.
Note: A listing of OPEC, CPE, and ME countries is contained in the Glossary. Column totals may not add due to independent rounding.
Source: Petroconsultants, S.A.
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Appendix C
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Natural Gas Reserves
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Appendix C

Table C1. World Crude Oil and Natural Gas Reserves

oll Natural Gas
(Biilion Barrels) (Trilllon Cubic Feet)
Ol & Gas World Oll & Gas World
Journal o]]| Journal (o]}
Region/Country 12/31/88 12/31/88 12/31/88 12/31/88
North Amerlica

Canada 68 70 _ 95.1 94.8

Argentina 23 23 287 273

_—— 0. ::’;g
0.0 1.8 08
Total 18.2 199.1 198.0
Eastern Europe
SSA. 585 0.9 1,600.0 1,450.0
Total 803 629 1,629.0 1,472.0
Middle East

Abu Dhabi 92.2 54.9 1835 183.0

Saudi Arabla® 1728 257.5 162.0 185.4

Total 571.9 584.8 1,183.2 1,247.2
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Appendix C

Table C1. World Crude Oll and Natural Gas Reserves (Continued)

Oll Natural Gas
(Blllion Barrels) (Trlillon Cublc Feet)
Oll & Gas World Oll & Gas World
Journal oll Journal o]]]
Reglon/Country 12/31/88 12/31/88 12/31/68 12/31/88
Afrlca
Algeria 84 84 . 104.2 104.2

k % : 2
Total 206.2

Far East and Oceania
Australia 166 36.8

02 04 158 149
Total 449 42.8 2724 288.3
Total OPEC 676.0 694.0 1,553.6 1,592.5
Total Non-OPEC ME 148.0 144.7 821.8 822.3
Total CPE 83.8 84.9 1,560.7 1,502.0
Worid Total 907.8 923.6 3,836.2 3,916.9

'Unhted States reserves are from Energy information Administration, U.S.Crude Oll, Natural Gas, and Natural Gas Liquids Reserves, 1988
Annual Report.
2For Ol and Gas Joumal Includes Albania, Bulgaria, Cuba, Czechoslovakia, East Germany, Hungary, Mongolia, North Korea, Poland,
Fiomanla,la Yugosiavia, and Vietnam. For World Oil includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and
Yugoslavia.
3includes one-half of the reserves in the Neutral Zone.
Note: Column totals may not add due to independent rounding.

Source: PennWell Publishing Company, Ol and Gas Joumnal, December 26, 1988, pp. 48-49. Gulf Publishing Company, World Ofl, August,
1989, p. 30. The Energy Information Administration does not certify this international reserves data but reproduces the information as a matter
of convenience for the reader.
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Glossary
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Bbbls
bbl/d
Bcf

bwpd
cond
CPE

MMbbls
MMcfd

NE

OPEC

P&A
PSC

SE

Tcf
Test

Glossary

Abbreviations

American Petroleum Institute measure of specific gravity of crude oil or condensate in degrees.

Billion barrels of crude oil, condensate, or oil equivalent.

Barrels per day of oil unless otherwise noted.

Billion cubic feet of natural gas.

Barrels of water per day.

Condensate,

Centrally Planned Economies or Communist countries are: Albania, Bulgaria, China, Cuba, Czechos-
lovakia, East Germany, Hungary, Kampuchea, Laos, Mongolia, North Korea, Poland, Romania, U.S.S.R.,
Vietnam, and Yugoslavia.

Discovery.

East.

Equivalent oil amount of natural gas.

From.

Feet or foot.

Flowing tubing pressure measured at the wellhead of a producing well.

Liquefied natural gas.

Liquefied propane gas.

Thousand cubic feet per day of natural gas.

Martket Economies, consists of the World excluding Centrally Planned Economies.
Miles.

Million barrels of crude oil or condensate.

Million cubic feet per day of natural gas.

North,

Northeast.

Northwest.

Organization of Petroleum Exporting Countries are: Algeria, Ecuador, Gabon, Indonesia, Iran, Iraq,
Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, United Arab Emirates, and Venezuela.
Plugged and abandoned well.

Production Sharing Contract agreement between an oil company and a host government concerning
production from a particular area.

Pounds per square inch, préssure.

South.

Southeast.

Southwest.

Trillion cubic feet of natural gas.

Indicates a well was flow tested and produced hydrocarbons.
True vertical depth of a well.

West.
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