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USGS PROVINCE: Anglo-Dutch Basin (4036) GEOLOGIST: D.L.Gautier
TOTAL PETROLEUM SYSTEM: Carboniferous- Rotliegend (403601)
ASSESSMENT UNIT: Southern Permian Basin-Offshore (40360103)

DESCRIPTION: Thetota petroleum system and corresponding assessment unit coincide withthe
extent of thermaly mature Westphdian (cod measure) source rocks and related gas and liquid
accumulations in the offshore area of the southern North Sea between England and the European
continent. Thetotd petroleum system is bounded on the south by the London Brabant Platform and on
the North by the mid North Sea high.

SOURCE ROCKS: Coals and carbonaceous shales, mainly of Westphdian and Stephanian (Upper
Carboniferous) age, were deposited in the fordland north of the Variscan orogenic belt. The organic
metter in the coal measures congsts mainly of Type I11 terrigenous kerogen, athough Type Il kerogen is
also present. The cods and carbonaceous shaes congtitute two distinct source rock components, with
the coals containing approximately 60 percent TOC and Type I11 kerogen, wheresas the carbonaceous
shde have approximately 1 percent TOC and mixed Type Il and Type Il kerogen.

MATURATION: Source rocks became mature for oil and other liquids as early as Triassic timein
some areas and for naturd gas by early Jurassic time. Principa gas generation occurred in late Jurassic
and Late Cretaceoustime. In some areas gas generation has probably continued to the present.

MIGRATION: Initid gas migration probably accompanied earliest generation, and has continued to
the present. Migration pathways are mainly along porous and permesble sandstones, aswell as
fracturesin fine-grained sedimentary rocks.

RESERVOIR ROCKS: Bes resarvoir rocks in the southern North Sea are in the Rotliegend,
particularly in eolian sandstone facies of saverd types. The entire Rotliegend contains reservoir
intervas, but eolian dunes generdly provide the highest qudity reservoirs. Other Rotliegend reservoir
facies include sheet flood and fluvid sandstones and relatively coarse grained fluviad channd deposits.
Resarvoir qudity in the Rotliegend is strongly influenced by both depositiond facies and by diagenetic
processes, particularly precipitation of authigenic illite. In addition to the Rotliegendes, reservoir qudity
rocks are included in the Carboniferous fluvia channels, and in the Zechstein and Lower Cretaceous
sequences.

TRAPSAND SEALS: Excdlent regiona sedls are provided by evaporite and carbonate rocks of the
Zechstein. Locd lithologic variations provide stratigraphically heterogeneous distributions of gas
accumulaions.
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SEVENTH APPROXIMATION
NEW MILLENNIUM WORLD PETROLEUM ASSESSMENT
DATA FORM FOR CONVENTIONAL ASSESSMENT UNITS
Date:.....cccoovi v, 6/26/98
Assessment Geologist......... D.L. Gautier
Region:.........coovviiiiiiiiin, Europe Number: 4
Province:.......coooveiiiiinn . Anglo-Dutch Basin Number: 4036
Priority or Boutique............. Priority
Total Petroleum System:...... Carboniferous-Rotliegend Number: 403601
Assessment Unit:............... Southern Permian Basin-Offshore Number: 40360103
* Notes from Assessor
CHARACTERISTICS OF ASSESSMENT UNIT
Qil (<20,000 cfg/bo overall) or Gas (>20,000 cfg/bo overall):... Gas
What is the minimum field size?.......... 4 mmboe grown (>1mmboe)
(the smallest field that has potential to be added to reserves in the next 30 years)
Number of discovered fields exceeding minimum size:............ Qil: 15 Gas: 300
Established (>13 fields) X Frontier (1-13 fields) Hypothetical (no fields)
Median size (grown) of discovered oil fields (mmboe):
1st 3rd 25 2nd 3rd 30 3rd 3rd 6
Median size (grown) of discovered gas fields (bcfg):
1st 3rd 153 2nd 3rd 75 3rd 3rd 74
*Growth of known fields (median)~=18000 bcf
Assessment-Unit Probabilities:
Attribute Probability of occurrence (0-1.0)
1. CHARGE: Adequate petroleum charge for an undiscovered field > minimum size.................. 1.0
2. ROCKS: Adequate reservoirs, traps, and seals for an undiscovered field > minimum size...... 1.0
3. TIMING OF GEOLOGIC EVENTS: Favorable timing for an undiscovered field > minimum size 1.0
Assessment-Unit GEOLOGIC Probability (Productof 1, 2, and 3):...........ccvvveee... 1.0
4. ACCESSIBILITY: Adequate location to allow exploration for an undiscovered field
D 11101 10 g IS D OO 1.0
UNDISCOVERED FIELDS
Number of Undiscovered Fields: How many undiscovered fields exist that are > minimum size?:
(uncertainty of fixed but unknown values)
Qilfields: ... min. no. (>0) 1 median no. 10 max no. 30
GasfieldS:.....ccoovvviiii min. no. (>0) 30 median no. 201 max no. 600
Size of Undiscovered Fields: What are the anticipated sizes (grown) of the above fields?:
(variations in the sizes of undiscovered fields)
Qil in oil fields (mmbo).............cccoeeenn .. min. size 4 median size 5 max. size 25
Gas in gas fields (bcfg):..ovv i, min. size 24 median size 36 max. size 1200
Page 1 U.S. GEOLOGICAL SURVEY WORLD PETROLEUM
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Assessment Unit (name, no.)
Southern Permian Basin-Offshore, 40360103

AVERAGE RATIOS FOR UNDISCOVERED FIELDS, TO ASSESS COPRODUCTS
(uncertainty of fixed but unknown values)

Qil Fields: minimum median maximum
Gas/oil ratio (cfg/b0).......cooviiiiiie i 180 360 540
NGL/gas ratio (bngl/mmcfg)..........cooeiiininnnnn.n. 34 67 100

Gas fields: minimum median maximum
Liquids/gas ratio (bngl/mmcfg)............cocoeeenninn. 1.5 3 4.5

Oil/gas ratio (bo/mmcfg)..........cooevviiiiiiiienne.

SELECTED ANCILLARY DATA FOR UNDISCOVERED FIELDS
(variations in the properties of undiscovered fields)
Oil Fields: minimum median maximum
API gravity (degrees)........ccooveieiiiiiiineaiaenanns
Sulfur content of 0il (%).......ccccovviiiiiiiiin
Drilling Depth (M) ..o
Depth (m) of water (if applicable).......................

Gas Fields: minimum median maximum
Inert gas content (96)........ccoveveeveiieiiie i, 0.2 2 40
CO5coNteNt (%0) ... ceneeee e e e 1.2 0.5 1
Hydrogen-sulfide content (%)..........cccoceveeviienn ...
Drilling Depth (M)...oovii e 1000 3000 15000
Depth (m) of water (if applicable)...................... 7 50 200
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Assessment Unit (name, no.)
Southern Permian Basin-Offshore, 40360103

ALLOCATION OF UNDISCOVERED RESOURCES IN THE ASSESSMENT UNIT
TO COUNTRIES OR OTHER LAND PARCELS (uncertainty of fixed but unknown values)

1. United Kingdom represents 50 areal % of the total assessment unit
Oil in Oil Fields: minimum median maximum
Richness factor (unitless multiplier):..................
Volume % in parcel (areal % x richness factor):... 65
Portion of volume % that is offshore (0-100%)...... 100
Gas in Gas Fields: minimum median maximum
Richness factor (unitless multiplier):..................
Volume % in parcel (areal % x richness factor):... 60
Portion of volume % that is offshore (0-100%)...... 100
2. Netherlands represents 20 areal % of the total assessment unit
Oil in Oil Fields: minimum median maximum
Richness factor (unitless multiplier):..................
Volume % in parcel (areal % x richness factor):... 26
Portion of volume % that is offshore (0-100%)...... 100
Gas in Gas Fields: minimum median maximum
Richness factor (unitless multiplier):..................
Volume % in parcel (areal % x richness factor):... 30
Portion of volume % that is offshore (0-100%)...... 100
3. Germany represents 30 areal % of the total assessment unit
Oil in Oil Fields: minimum median maximum
Richness factor (unitless multiplier):..................
Volume % in parcel (areal % x richness factor):... 9
Portion of volume % that is offshore (0-100%)...... 100
Gas in Gas Fields: minimum median maximum
Richness factor (unitless multiplier):..................
Volume % in parcel (areal % x richness factor):... 10
Portion of volume % that is offshore (0-100%)...... 100
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Southern Permian Basin-Offshore, AU 40360103
Undiscovered Field-Size Distribution
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