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• Petroleum-rich Arctic Alaska 
offshore province

• MMS Assessment method
• Economic assessment results 
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2006 Undiscovered Oil and Gas
Risked, Technically Recoverable

Commodity >95 % 
chance

MEAN > 5 % 
chance

Gas (Trillion 
Cubic Feet)

11.0 104.4 281.7

Oil (billion 
barrels)

2.7 23.6 63.3

Beaufort & Chukchi Seas

Yr 2000: 92.2 Tcfg + 22.4 Bbo



• 79% of Alaska Offshore Gas & 
89% of Alaska Offshore Oil 
(2006-Undiscovered)

• Offshore has 39% of Total 
Arctic AK Endowment (117 
Bboe)*

*Northern Alaska “Endowment”, 46.6 Bbo + 139 Tcfg**= 71.3 Bboe
Arctic Offshore “Endowment”, 24.7 Bbo + 118 Tcfg = 45.7 Bboe

** Undiscovered + Discovered EUR, D.W. Houseknecht, 2006, pers. comm., State AK DOG, 2004

The Arctic Offshore Accounts For:



Why is Arctic Offshore So Rich?

Reason #1: Geological continuity 
with highly successful northern 
Alaska petroleum province
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Why So Rich?

Reason #2: Presence of 
many complex structures 
which created numerous 
potential traps
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1 Well locations projected to similar structural positions relative 
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total depth in Edlock and Natsek wells from Dietrich and others, 
1989, Geol. Surv. Canada Paper 89-1G
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Why so Rich?

Reason #3: Numerous large 
prospects
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Prudhoe Bay-13,700 Mmbo
Kuparuk-2,900 Mmbo

Alpine-536 Mmbo

Lisburne-192 Mmbo

Tarn-126 Mmbo
Endicott-571 Mmbo Northstar-196 Mmbo

FIELD ACRES RESERVES (Mmbo)                      
Kuparuk           170,000                2,900
Prudhoe Bay   150,000               13,700
Alpine                40,000                    536
Lisburne            30,000                    192
Tarn                    11,800                    126
Endicott               8,800                    571
Northstar             7,500                    196

Statistics for Untested Prospects:
12 Prospects > 150,000 Acres
24 Prospects > 100,000 Acres 
95 Prospects >   40,000 Acres 

ARCTIC OFFSHORE PROSPECTS
Prospect Areas Compared to Pool Areas for Selected North Slope Fields

Sherwood\...\Beaufort & Chukchi-Ranked Prospect Areas.cdr

Rank by Prospect Areas (n=1,129 [Chukchi, 856; Beaufort, 273])
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The MMS Assessment
Method



Play Identification
(“Play” = genetically-related group of 
pools, sharing hydrocarbon charge, 

reservoir, and trap styles)

MMS Arctic Plays
1. Grouped by Stratigraphic Sequence
2.  Structural Setting
3.  Reservoir Thermal Maturity (All Gas?)
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IVISHAK FM

ECHOOKA FM
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KAYAK/KEKIKTUK 
           FMS.

ALAPAH FM.

WAHOO FM.

1.1 BBOR AND 12.7 TCFGR)

BADAMI (120 MMBOR), FLAXMAN ISLAND (RU)

WALAKPA (32 BCFGR)

S.BARROW + E.BARROW (39 BCFGR)

PRUDHOE BAY-SAG RIVER (4 BBOIP)
PRUDHOE BAY-SHUBLIK (250-500 MMBOIP)

SAND PIPER (RU)

LIBERTY (138 MMBOR)

MMBOR: MILLIONS OF BARRELS OF OIL,

MMBOIP: MILLIONS OF BARRELS OF OIL,

BBOR: BILLIONS OF BARRELS OF OIL,
      RECOVERABLE
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   MANAGEMENT SERVICE STAFF
   (S. HURLBERT, S. ZERWICK,
   K. SHERWOOD, J. SCHERR,
   J. CRAIG, P. JOHNSON,
   D. THURSTON), COMPILED
   BY SHERWOOD, 1/93.

ONSHORE MAPPING IN NPRA FROM
   BIRD, 1988, U.S.G.S. pp 1399,
   figure 16.13.

DATUM CHANGE AT SHORELINE:
   OFFSHORE, TOP SHUBLIK;
   ONSHORE, TOP SADLEROCHIT
   (BASE SHUBLIK).

LCU: LOWER CRETACEOUS
   UNCONFORMITY (BASE PEBBLE
   SHALE).

JU: JURASSIC UNCONFORMITY (LATE
   JURASSIC TO EARLY CRETACEOUS).

OIL GENERATIVE 
   (0.6-1.35 Ro%)

ONLY GAS PRESERVED 
          (>2.0 Ro%) 

GAS GENERATIVE 
   (1.35-2.0  Ro%)

SURPRISE CREEK-
SHUBLIK (OTUK?)
EXPOSED AT SURFACE 
0.7%-1.4% Ro

POSTED VITRINITE REFLECTANCES ARE
   FOR TOP OF SHUBLIK FORMATION.  ONSHORE
   DATA CALCULATED FROM JOHNSSON AND 
   OTHERS (1993,    AAPG, 77/11, 1874)

SURPRISE CREEK LOCALITY DATA FROM MULL 
  (1997, AK. GEOL. SOC., APRIL NEWSLETTER
  AND PERS. COMM., 1998) 

SURFACE THERMAL MATURITIES IN BROOKS
  RANGE FROM JOHNSSON AND HOWELL, 1996, 
  USGS MI, MAP I-2142. 
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ARCTIC OFFSHORE PLAYS
2  Franklinian Sequence Plays (1 Chukchi,

1 Beaufort)
9  Ellesmerian Sequence Plays (6 Chukchi,

3 Beaufort)
4  Rift/Beaufortian Sequence Plays (3

Chukchi, 1 Beaufort)
24 Brookian Sequence Plays (16 Chukchi,

9 Beaufort)_________________

39 Plays Total



Basics of Assessment Method

• Determine Sizes and Numbers of 
Pools

• Summation of Pools
• Acknowledge Uncertainty 

(Reflected by Ranged Estimates or 
Probability Distributions)



POOL VOLUMES
(Acre-Feet)

• Prospect Areas from Seismic 
Mapping.

• Fill Fraction Estimates (Analogs; 
Seal

• Pay Thickness from Regional Data



Sherwood\...\Chukchi Play 11 Prospect Areas.cdr 
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PROSPECT NUMBERS
(Probability Distribution)

1. Numbers of Prospects from Seismic  
Mapping (“Identifieds”).

2. Numbers of Prospects Not Mapped      
Owing to Deficiencies in Mapping      
(“Unidentifieds”).

3. Create log-normal probability    
distribution between minimum and 
maximum.



CALCULATE NUMBERS OF POOLS

• Construct Risk Model for Play to 
Estimate Exploration Chance

• Set Exploration Chance Against 
Prospect Numbers to Calculate 
Probability Distribution for Number 
of Pools



DEFINITIONS
1. Pool:  hydrocarbons in sufficient 

concentration in a pore system to 
flow into a conventional wellbore 
(may establish minimum size if 
feasible)

2. Successful Play: any play known or 
believed to contain at least one pool 
(play chance = 1).  All others <1.0.



MORE DEFINITIONS

3.  Prospect Chance:  Assuming a 
successful play, fraction of prospects
that contain pooled petroleum

4.  Play Exploration chance:  [play level
chance] X [prospect chance]



Play Risk Model



RESERVOIR YIELD
1.  Recoverable Stock-Tank Barrels of 

Oil Per Acre-Foot.
2.  Recoverable Gas at STP in Millions 

of Cubic Feet Per Acre-Foot.
3.  Use Reservoir Equations in Monte

Carlo Aggregation in @RISK



@RISK Data Model for Oil & Gas Recovery Factors



10,000 Trials Calculate 
Conditional Oil & Gas Resources 

for 10’s-100’s of Thousands of 
“Simulation Pools”

Simulation Pools Are:
1.Used to Construct Actual Pools 

Forecast for Play
2.Aggregated and Risked to Estimate 

“Geologic” Endowments of Plays
3.Individually Sampled and Tested for 

Economic Success



>100 model parameters (engineering, 
costs, scheduling, and financial) are 
entered as ranged distributions
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ECONOMIC ASSESSMENT

• Hypothetical “simulation pools” as 
modeled by geological model

• Engineering simulation based on 
sizes and locations of hypothetical 
“simulation pools”

• Cost schedule and production & 
revenue stream based on 
engineering simulation

• Economic outcome based on 
discounted-cash-flow (DCF) model



2006 Beaufort Price/Supply Curve (Mean Resource Case)
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2006 Chukchi Price/Supply Curve (Mean Resource Case)
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6 Lease Sales for Arctic Offshore
Sale No. Area Year
202 Beaufort Sea Mar 2007
193 Chukchi Sea 2007?
209 Beaufort Sea 2009
211 Cook Inlet 2009
212 Chukchi Sea 2010
217 Beaufort Sea 2011
219 Cook Inlet 2011
221 Chukchi Sea 2012


