
409

Index

bindex_simmons.qxd  5/16/05  5:38 PM  Page 409

CO
PYRIG

HTED
 M

ATERIA
L



bindex_simmons.qxd  5/16/05  5:38 PM  Page 410



411

Index

A
Abqaiq oilfield, 21, 31–32, 182–187,

241, 271
oil production, 89, 117, 119,

183–184
projected future production,

186–187
second reservoir, 184–185
size and geology, 184
water injection to maintain

production, 185–186
Abu Hadriya oilfield, 32, 34, 221–222
Abu Sadr oilfield, 241
Abu Sa’fah oilfield, 35, 89, 215,

219–220, 271
Advanced well-placement techniques,

320
Agha Jari oilfield, 24
Aging giant oil fields, technical 

challenges of, 132–140

‘Ain Dar oilfield, 32, 155–157, 163,
167

Alaskan Prudhoe Bay oilfield, 44, 119,
289–290

Al-Naimi,Ali Bin Ibrahim, 85–86
Alternative energy source, finding,

352–354
Arab D reservoir, 21, 120–121, 123,

238–239
erosion of, 238–239
geology of, 157–161

Arabian America Oil Company
(Aramco). See Saudi Aramco

Artificial lift, 104, 113
Aziz,Abdul. See Ibn Saud, King

B
Berri oilfield, 21, 35

analyzing feasibility of horizontal
drilling, 195–196

bindex_simmons.qxd  5/16/05  5:38 PM  Page 411



Berri oilfield (continued)
economic challenges, 196–197
geologic analysis, 193–194
limits to future oil recovery,

194–195
overview, 192
production, 89, 117, 119, 196
water injection to maintain

production, 192–193
water saturation and encroachment

problems, 194
Big Four oilfields production and

reserves, 72
Brent oilfield, 288, 296–297

C
Cantarell oilfield, 290–291
Carbonate reservoirs, 292–295
China’s Daqing oilfield, 290
Cleanup problems hamper oil

recovery, 318
Computer simulation modeling of

reservoir performance,
310–311

Crude oil quality, 106–108

D
Dammam Dome, 28–29
Daqing oilfield, 290
Davies, Fred, 25, 28–29
DeGolyer, Everett Lee, 13
Dimming future of Saudi Arabia’s oil

industry
comparing Saudi fields to other

giant oilfields, 286–292
Alaska’s Prudhoe Bay, 289–290
China’s Daqing, 290
Iran, 298–300

Mexico’s Cantarell, 290–291
North Sea, 291, 295–297
older U.S. oilfields, 291–292
Oman, 300–303
Russia’s Samotlor, 290

optimism not supported by facts,
283–285

overview, 281
parallels to Soviet oil crisis,

304–307
status of Saudi oil today, 281–283
uncertainty of carbonate reservoirs

adds to oil production
difficulty, 292–295

Downdip, 327
Drilling to discover oil, 233–234

E
Eastern Province, failure to find oil

outside, 237–238
Ebbing of Saudi oil bounty

overview, 99–100
Saudi Aramco. See Saudi Aramco
science of producing oil and gas.

See Science of producing oil
and gas

Ekofisk oilfield, 295
Electric submersible pumps (ESPs),

113
EXPEC (Exploration and Petroleum

Engineering Center).
See Exploration and Petroleum
Engineering Center 
(EXPEC)

Exploration, coming up empty in
Aramco explorations 1930s–1960s,

235–236
continuing search, 241–244

412 I N D E X

bindex_simmons.qxd  5/16/05  5:38 PM  Page 412



expanding search met narrow
success, 236–243

Abqaiq, 241
Abu Sadr, 241
discovery of Hawtah oilfields,

236–237
erosion of Arab D reservoir,

238–239
failure to find oil outside of

Eastern Province, 237–238
greater Ghawar area, 239–240
Jafin, 241
Madraka, 241
Mazalij, 241
northwest exploration, 239
Shaybah, 241
Takhman, 241
Utad, 241
Warid, 241
Yemen, 239
Yerbin field, 240

how oil and gas are discovered,
231–234

drilling, 233–234
gravity surveys, 233
magnetic surveying, 232–233
seismic surveying, 233

overview, 231
Exploration and Petroleum

Engineering Center (EXPEC),
108–112, 358

seismic data surveys, 112
simulating performance of Ghawar

oilfield, 110–111
sophisticated computers support

simulators, 109–110
technology to simulate performance

of oil reservoirs, 109

F
Fadhili oilfield, 32, 34, 221–222
Faisal, King, 14–15, 52–54
Forties oilfield, 288, 296–297
Future of Saudi Arabian oil resources

better data needed to reduce
uncertainty, 334–336

maintaining current oil production
is not certain, 336–338

overview, 333–334
unrealistic forecasts, 338–339

“Fuzzy logic” invoked by Aramco to
manage future of Saudi oil

gleaning great fields, 326–329
how to scavenge unswept oil,

326–327
new drilling produces short-lived

results, 327–329
overview, 325–326
update on facts, 331–332
using fuzzy logic to manage aging

oil resources, 329–331

G
Gach Saran oilfield, 24
Gas. See Natural gas
“Gas Initiative,” 254–259
Gas-injection technique, 38–39
Geologic analysis of Saudi oilfields,

21–22, 367
Ghawar oilfield, 19–21, 32, 271

accepting lack of uniform oil
production within subregions
of Ghawar, 177–179

assessing fields that make up,
156–157

exploration in greater Ghawar area,
239–240

Index 413

bindex_simmons.qxd  5/16/05  5:38 PM  Page 413



Ghawar oilfield (continued)
exploring fractures and faults in,

165–167
geology of Arab D reservoir, 157–161
measurement difficulties, 172–173
performance and productivity,

89–91, 117–119, 155–156
reservoir pressure anomalies in

Southern Ghawar, 170–172
simulating performance of, 110–111
size of, 151–152
understanding complexity of,

167–170
modeling geology of

Uthmaniyah reservoir,
169–170

water leaks, 167–169
unexpected revelations about poor

oil productivity of eastern
Ghawar, 173–177

volume of oil produced, 152–154
from water-free oil production to

growing water problem,
161–165

attempts to solve water problems,
163–164

new water problems lead to new
investigations, 164–165

specific water problems, 162–163
Global oil demand, overview, 46
Global problem, estimating Saudi

reserves as, 275–276
Gravity surveys, 233
Gulf of Mexico fields, 20–21

H
Haradh oilfield, 32, 175–177
Hawtah Trend, 21, 37, 124, 222–225

discovery of, 236–237
overview, 223

Hersh, Seymour, 50–51
High gas/oil ratios, negative effects of,

316
High reservoir pressure, difficulty

maintaining, 134–138
Holmes, Major Frank, 25, 27
Horizontal wells, 90, 321–322

I
Ibn Saud, King, 2, 7–15, 25–28

meeting with President Franklin
Roosevelt, 12–15

opposition to Jewish immigration
foreshadows first oil crisis,
10–12

Iran’s oilfields, 298–300

J
Jafin oilfield, 241

K
Kashagan field, 20
Khafji oilfield, 226–228
Khurais complex, 35

attempts to increase production,
213–214

overview, 211–213
prognosis of low future production,

214–215
Khursaniyah oilfield, 35, 220–221
Kirkuk oilfield, 24
Kuwait, neutral zone fields shared with

Khafji, 226–228
overview, 225–226
South Umm Gudair, 229–230
Wafra oilfield, 228–229

414 I N D E X

bindex_simmons.qxd  5/16/05  5:38 PM  Page 414



L
Lagged oil, 327
Long-term price of oil, 344–347
Lower-production oilfields

neutral zone fields shared with
Kuwait

Khafji, 226–228
overview, 225–226
South Umm Gudair, 229–230
Wafra oilfield, 228–229

next major development project
Abu Hadriya, 221–222
Fadhili, 221–222
Hawtah Trend, 222–225
Khursaniyah, 220–221
overview, 220

offshore fields, 200–204
Marjan, 203–204
Zuluf, 201–203

overview, 199–200
previously produced oilfields.

See Abu Sa’fah oilfield; Khurais
complex; Qatif oilfield

Shaybah
developing multilateral horizontal

wells, 208–210
difficulty of developing,

206–207
gas cap problems, 208
overview, 204–206
projected future production,

210–211
water problems, 207–208

M
Madraka oilfield, 241
Magnetic surveying, 232–233
Manifa oilfield, 35

Marjan oilfield, 35, 89, 117, 123,
203–204

problems, 204
Mazalij oilfield, 241
Mexico’s Cantarell oilfield,

290–291

N
Natural gas, 125–126

background on gas use in Saudi
Arabia, 245–246

drilling deeper for, 249–253
depletions, 252–253
high cost, 252
loss of productivity, 252–253
sand control problems,

251–252
varying quality, 252
water problems, 250

exploring to meet demand,
246–249

growing urgency for new sources,
259–260

new gas processing plants,
253–254

overview, 245
production overview, 247
recent concessions, 36–37
Saudi Arabia asks for help,

254–259
New designs of oil wells, 113–114
New well-drilling technologies,

114–115
1974 and 1979 senate hearings, 76–77,

377–384
North Sea oilfields, 291, 295–297
Northwest exploration, 239
Norwegian oilfields, 295–296

Index 415

bindex_simmons.qxd  5/16/05  5:38 PM  Page 415



O
OECD (Organization for Economic

Cooperation and
Development), 2, 16, 82

Offshore oilfields, 34–36
lower-producing fields, 200–204

Marjan, 203–204
Zuluf, 201–203

sandstone fields, oil production
capacities of, 122–123

Oil discoveries, history of
discoveries of super-giant oilfields

bring investments by 
Texaco, Exxon, and Mobil,
30–31

war delays pursuit of giant fields,
31–32

early years, 24–29
anxious drilling on Dammam

Dome, 28–29
award of first oil concession,

26–28
fields of diminishing size, 37
introduction, 23–24
miscellaneous concessions and

agreements, 36–37
1950s–1960s, further discoveries

and production growth in, 32,
34–36

1970s, 40–41
oil production, new techniques to

improve, 37–40
gas injection, 38–39
water injection, 39–40

Oilfield development and production
cycle, 131

Oil market, road to dominance of
after 1973 oil shock, 59–62

leader in world oil production,
59–60

looming production limits, 60
overproduction, ignoring

problems of, 60–61
stabilizing production, 61–62

damaging effects of overproducing
oilfields, 65–67

1986 price war, 66–67
production cutbacks, 65–66

demand for oil overwhelms supply,
57–59

effect of oil prices on global
economy, 58–59

effect of rising oil prices on new
oil production projects, 58

downside of increased Saudi oil
production, 49–52

history of U.S. oil development,
43–46

oil disasters in Europe affect U.S.
exploration, 44–46

oil discovery in Alaska, 44
1973: Saudi Arabia draws its oil

sword, 52–57
benefits to Saudi Arabia of 1973

oil embargo, 56
enormous increase in Saudi

wealth, 56–57
Saudi oil embargo ends low-price

era, 53–55
1978–1981 Iran crisis, production

peaks during, 62–65
excessive production strains Saudi

oil wells, 63–65
1990 embargo of Iraq again

increases Saudi oil production,
67–68

416 I N D E X

bindex_simmons.qxd  5/16/05  5:38 PM  Page 416



overview, 43
Saudi Arabia replaces U.S. as king of

oil, 47–49
Oil pyramid, 374
Oil reserves, difficulty estimating,

133–134
Oil scarcity, challenges in a world of,

347–350
Oman’s oilfields, 300–303
OPEC (Organization of Petroleum

Exporting Countries), 2, 77–82
Organization for Economic

Cooperation and Development
(OECD), 2, 16, 82

Original oil-in-place (OOIP),
266–267

P
Permeability, 121, 312–314
Philby, Harry St. John, 26
POWERS (Parallel Oil,Water, and

Gas Reservoir Simulator),
109–111

Prudhoe Bay oilfield, 44, 119,
288–290

Q
Qatif oilfield, 32, 34, 271

overview, 215–217
prognosis for future production, 219
resurrecting, 217–218
safety problems, 218–219
storing naphtha, 217

R
Reading between the lines of latest

Aramco reports
new image of reality, 316–322

advanced well-placement
techniques, 320

cleanup problems hamper oil
recovery, 318

horizontal wells, problems caused
by, 321–322

need for better data analysis of oil
well performance, 320–321

negative effects of high gas/oil
ratios, 316

new and costly drilling strategy,
316–317

problems rehabilitating oilfields,
318–319

water problems, 319
overview, 309
Saudi Aramco’s publicity contradicts

its analytic publications,
322–324

2003 update: sustaining oil
production is an intense
technical struggle, 310–316

computer simulation modeling of
reservoir performance,
310–311

oil recovery needs update, 312
permeability update, 312–314
solutions versus symptoms,

314–316
waterflood update, 311–312

Rebold, J.J., 146–148
Rehabilitating oilfields, difficulty of,

318–319
Reserves claims in doubt

drilling wells still best predictor,
277–278

estimating, 266–269
categorizing oil reserves, 267–268

Index 417

bindex_simmons.qxd  5/16/05  5:38 PM  Page 417



Reserves claims in doubt (continued)
estimating oil production 

volume, 268–269
price also affects reserves, 268

estimating reserves as a global
problem, 275–276

mystery of Saudi oil reserves,
269–275

Abqiq, 271
Abu Sa’fah, 271
Ghawar, 271
Qatif, 271
Safaniya, 271

overview, 265–266, 278–279
production simulation models fail,

276–277
Reserves of oil in Middle East, proven, 6
Roosevelt, Franklin, meeting with

King Ibn Saud, 10–15
Russian oil, 41, 92–93, 290, 304–307

S
Safaniya oilfield, 34–35, 271

current status, 191
geological analysis, 189
monitoring the wells, 191
oil production, 89, 117, 119, 123,

189–190
overview, 187–189

Samotlor oilfield, 290, 304
Sander, Nestor, 30
Sandstone offshore fields, oil produc-

tion capacities of, 122–123
Saud, King, 14–15
Saud family, 2
Saudi Arabia

birth of. See Saudi Arabia, origins of
dominance of oil market. See Oil

market, road to dominance of
ebbing of Saudi oil bounty. See

Ebbing of Saudi oil bounty;
Twilight in the desert

exploration, coming up empty in.
See Exploration, coming up
empty in

natural gas. See Natural gas
oil discoveries, history of. See Oil

discoveries, history of
oilfields

future of. See Twilight in the
desert

Ghawar, largest of the fields.
See Ghawar oilfield

lower-production oilfields.
See Lower-production 
oilfields

second-tier oilfields. See
Second-tier oilfields

possible loss of global relevance
once its oil peaks, 350–352

secrecy concerning oil reserves 
and production. See Secrecy
concerning oil reserves and
production

Saudi Arabia, origins of
facts about Saudi Arabian oil, 19–22

developing new oilfields, 20–21
geologic analysis of Saudi oil-

fields, 21–22
over 100 discovered oil and gas

fields, 19–20
overview, 1–3, 5–7, 22
population explosion and its 

challenges, 16–19
developing new industries,

18–19

418 I N D E X

bindex_simmons.qxd  5/16/05  5:38 PM  Page 418



growing the economy, 18
handling debt, 17–18
need to modernize oil industry

and diversify economy, 17
providing social services, 17
reducing unemployment and

creating new jobs, 18
reign of King Ibn Saud, 7–15

meeting with President Franklin
Roosevelt, 12–15

opposition to Jewish immigration
foreshadows first oil crisis,
10–12

soaring oil production and revenues,
15–19

Saudi Aramco
applying reservoir-modeling

technology to oilfields, 112–116
leading efforts in air and on

water, 115
new designs of oil wells, 113–114
new well-drilling technologies,

114–115
technology does not guarantee

results, 115–116
basic petroleum operations,

103–108
big picture of oil production, 106
further processing of extracted

gas, 106
gas processing, 105
oil production rates regulated by

pressure, 103–104
quality of crude oil affects

processing, 106–108
stabilization of clean oil, 105
transporting oil to plants,

104–105

water injection system, 105–106
early awareness of water problems,

146–148
Exploration and Petroleum

Engineering Center (EXPEC),
108–112

seismic data surveys, 112
simulating performance of

Ghawar oilfield, 110–111
sophisticated computers support

simulators, 109–110
technology to simulate perform-

ance of oil reservoirs, 109
fuzzy logic invoked to manage

future of Saudi oil
gleaning great fields, 326–329

how to scavenge unswept oil,
326–327

new drilling produces short-
lived results, 327–329

overview, 325–326
update on facts, 331–332
using fuzzy logic to manage

aging oil resources, 329–331
limited success in finding new

high-producing oil and gas
fields, 123–125

natural gas, 125–126
no reason for optimism about

discovering new giant oilfield,
126–128

number of Saudi wells, 102
oil and gas resource base: concen-

trated, mature, unverified,
116–118

oil explorations 1930s–1960s,
235–236

overview, 101

Index 419

bindex_simmons.qxd  5/16/05  5:38 PM  Page 419



Saudi Aramco (continued)
sandstone offshore fields, oil pro-

duction capacities of, 122–123
shares insights on problems and

complexity of its oil, 89–92
sustaining four super-giant oil

fields, 118–121
zones of exceptional oil flow

capacity, 121–122
Science of producing oil and gas

mistaken geological assumption
allowed degradation by water
injection, 143–146

overview, 130–132, 148
Saudi Aramco’s early awareness of

water problems, 146–148
technical challenges of aging giant

oil fields, 132–140
difficulty calculating optimum

rate of oil production, 134
difficulty estimating oil reserves,

133–134
difficulty maintaining high

reservoir pressure, 134–138
water, problems created by,

138–140
water injection in Saudi fields,

140–142
Seawater injection, 40
Second-tier oilfields

Abqaiq, 182–187
oil production history, 183–184
projected future production,

186–187
second reservoir, 184–185
size and geology, 184
water injection to maintain

production, 185–186

Berri
analyzing feasibility of horizontal

drilling, 195–196
dramatic decline in production,

196
economic challenges, 196–197
geologic analysis, 193–194
limits to future oil recovery,

194–195
overview, 192
water injection to maintain

production, 192–193
water saturation and encroachment

problems, 194
overview, 181–182
Safaniya

current status, 191
geological analysis, 189
monitoring the wells, 191
oil production history and future

prognosis, 189–190
overview, 187–189

Secrecy concerning oil reserves and
production

information available from Society
of Petroleum Engineers,
97–98, 355–363

lack of oil information drives down
prices, 82–84

mistakes report made on Saudi oil
reserves, 74–76

1978 report warns of U.S. depend-
ence on Saudi oil supplies,
70–74

limited sources of Saudi oil, 72
location of Saudi oil, 71
quantity of oil reserves, 71–72
rate of oil production, 73–74

420 I N D E X

bindex_simmons.qxd  5/16/05  5:38 PM  Page 420



search for new oilfields and wells,
72–73

1979 senate staff report reveals more
Saudi oil secrets, 76–77, 377–384

OPEC stops reporting oil
production data in 1982, 77–81

data from energy consultants,
80–81

oil data from non-OPEC
sources, 79

Saudi Arabia remains silent on
field-by-field oil production,
79–80

Saudi commitment to oil
dominance, 81

third-party data versus Aramco
data, 79

overview, 69–70
Russian oil, 92–93
Saudi Arabia’s energy future, 94–97
21st century brings surprises

regarding oil supply and
demand, 84–92

Aramco shares insights on
problems and complexity of 
its oil, 89–92

world oil markets look again to
Saudi production, 93–94

Seismic surveying, 112, 233
“Seven Sisters,” 31, 254
Shaybah oilfield, 21, 36–37, 241, 282

developing multilateral horizontal
wells, 208–210

difficulty of developing, 206–207
gas cap problems, 208
overview, 204–206
projected future production,

210–211

water problems, 207–208
Shedgum oilfield, 155–157, 163, 167
Shrinking supply of Arabian oil,

coping with
challenges in a world of oil scarcity,

347–350
finding an alternative energy source,

352–354
long-term price of oil, 344–347
overview, 341–344
possible loss of global relevance for

Saudi Arabia once its oil peaks,
350–352

SOCAL (Standard Oil of California),
25–30, 36

Society of Petroleum Engineers (SPE),
information available from,
97–98, 355–363

South Umm Gudair oilfield,
229–230

Soviet oil crisis, Saudi parallels to,
304–307

Stabilization of clean oil, 105
Standard Oil of California (SOCAL),

25–30, 36
Steinecke, Max, 29–30
Super-giant oilfields, 19–20
Super-K zones, 121–122, 312–314

T
Takhman oilfield, 241
Transporting oil to plants, 104–105
Twilight in the desert

Aramco invokes “fuzzy logic” to
manage future of Saudi oil.
See “Fuzzy logic” invoked by
Aramco to manage future of
Saudi oil

Index 421

bindex_simmons.qxd  5/16/05  5:38 PM  Page 421



Twilight in the desert (continued)
coping with shrinking supply of

Arabian oil. See Shrinking
supply of Arabian oil, coping
with

dimming future of Saudi Arabia’s oil
industry. See Dimming future
of Saudi Arabia’s oil industry

future of Saudi Arabian oil
resources. See Future of Saudi
Arabian oil resources

overview, 261–263
reading between the lines of latest

Aramco reports. See Reading
between the lines of latest
Aramco reports

Saudi oil reserves claims in doubt.
See Reserves claims in doubt

supporting technical data,
365–375

U
UK oilfields, 296–297
Ultimate estimated recovery (UER),

266
U.S. oil, 41

development, history of, 43–46
1978 report warns of dependence

on Saudi oil supplies, 70–74
older oilfields, 291–292
production overview, 45

Saudi Arabia replaces U.S. as king of
oil, 47–49

Utad oilfield, 241
Uthmaniyah oilfield, 155–156, 167,

169–171

W
Wafra oilfield, 228–229
Wahhabist clergy, 2, 9
Warid oilfield, 241
Water and oilwells, overview,

138–140
Water channeling, 140
Water coning, 140, 144–145
Waterflood, 141, 147, 311–312
Water injection, 39–40, 89–90,

105–106, 140–142
mistaken geological assumption

allowed degradation by,
143–146

Y
Yemen, oilfields in, 239
Yerbin oilfield, 240
Yibal oilfield, 300–302

Z
Zaki Yamani,Ahmed, 78
Zuluf oilfield, 35, 89, 117, 123,

201–203
problems with, 202–203, 319

422 I N D E X

bindex_simmons.qxd  5/16/05  5:38 PM  Page 422



bindex_simmons.qxd  5/16/05  5:38 PM  Page 423



bindex_simmons.qxd  5/16/05  5:38 PM  Page 424


