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USGS PROVINCE: Bohawan Basin (3127) GEOLOGIST: RT.Ryder
TOTAL PETROLEUM SYSTEM: Carboniferous/Permian Coal- Paleozoic (312702)
ASSESSMENT UNIT: Coal-Sourced Gas (31270201)

DESCRIPTION: The assessment unit is characterized by gas accumulaion in low-permegbility
Carboniferous and Permian sandstone reservoirs and locdly in buried hills conssting of
Proterozoic and lower Paleozoic carbonates. Gas accumulation is expected in five (Bozhong,
Huanghua, Linging/Dongpu, Jyang, Jzhong) of the 9x sub-basinsin the Bohaiwan basn, each
having one or more pod(s) of mature Permian and Carboniferous coal-bearing source rock. The
depth to the gas accumulation ranges from about 3,000 to 7,000 m.

SOURCE ROCKS: Sourcerocks are coa beds and carbonaceous shae of the Upper
Carboniferous Tayuan Formation and the Lower Permian Shanxi Formation. The thickness
of Carboniferous and Permian carbonaceous shale-and coal-bearing strata ranges from 100 to
400 m.

MATURATION: The Carboniferous/Permian coa beds have been mature with respect to gas
generation since about the middle Eocene. A rdatively high geothermd gradient of about 32 to
36° C/km accompanied gas generation.

MIGRATION: Gasmigration was limited to the pods of mature source rock in the rifted sub-
basins. There, gas generated from the Carboniferous/Permian coa beds migrated short distances
laterdly into intercaated sandstone reservoirs and verticaly into sandstone reservoirs overlying
the coa beds. Localy, gas generated from the cod beds migrated into adjoining buried hills
consisting of Proterozoic and lower Paeozoic carbonate reservoirs.

RESERVOIR ROCK: Reservoir rocks are low- permesbility sandstone beds of fluvid and
detaic origin in the Lower Permian Shanxi and Shihezhi Formations. These sandstone
reservoirs either overlie or are intercalated with the cod-bearing source rocks. Locally,
reservoirs consst of Proterozoic, Cambrian, and Ordovician carbonatesin pre-Tertiary buried
hills

TRAPSAND SEALS: By andogy to other continuous-type gas accumulations, gas entrgpment
may be controlled by updip zones of high water saturation. Mesozoic and (or) widespread
Tertiary lacustrine mudstone and shde, resting unconformably on the Carboniferous/Permian

coa beds and reservoirs, act asthe major seal rocks.
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SEVENTH APPROXIMATION
NEW MILLENNIUM WORLD PETROLEUM ASSESSMENT
DATA FORM FOR CONVENTIONAL ASSESSMENT UNITS
Date:.....cccoovi v, 4/28/99
Assessment Geologist......... R.T. Ryder
Region:.........coovviiiiiiiiin, Asia Pacific Number: 3
Province:........cccooveviiiiienn Bohaiwan Basin Number: 3127
Priority or Boutique............. Priority
Total Petroleum System:...... Carboniferous/Permian Coal-Paleozoic Number: 312702
Assessment Unit:............... Coal-Sourced Gas Number: 31270201
* Notes from Assessor Approximately 10% of assessment unit is offshore.
CHARACTERISTICS OF ASSESSMENT UNIT
Qil (<20,000 cfg/bo overall) or Gas (>20,000 cfg/bo overall):...
What is the minimum field size?.......... 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: Gas:
Established (>13 fields) Frontier (1-13 fields) Hypothetical (no fields)
Median size (grown) of discovered oil fields (mmboe):
1st 3rd 2nd 3rd 3rd 3rd
Median size (grown) of discovered gas fields (bcfg):
1st 3rd 2nd 3rd 3rd 3rd
Assessment-Unit Probabilities:
Attribute Probability of occurrence (0-1.0)
1. CHARGE: Adequate petroleum charge for an undiscovered field > minimum size..................
2. ROCKS: Adequate reservoirs, traps, and seals for an undiscovered field > minimum size......
3. TIMING OF GEOLOGIC EVENTS: Favorable timing for an undiscovered field > minimum size
Assessment-Unit GEOLOGIC Probability (Productof 1, 2, and 3):...........ccvvveee...
4. ACCESSIBILITY: Adequate location to allow exploration for an undiscovered field
D 11101 10 g IS D OO
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) median no. max no.
GasfieldS:....ccooovev i min. no. (>0) median no. max no.
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 (mMmbo)................coene. min. size median size max. size
Gas in gas fields (bcfg):....oovvveeveiiienn . min. size median size max. size
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Assessment Unit (name, no.)

AVERAGE RATIOS FOR UNDISCOVERED FIELDS, TO ASSESS COPRODUCTS
(uncertainty of fixed but unknown values)
Oil Fields: minimum median maximum
Gas/oil ratio (cfg/b0).......cooviiiiii i
NGL/gas ratio (bngl/mmcfg)..........cooeieininnnnne.

Gas fields: minimum median maximum
Liquids/gas ratio (bngl/mmcfg)............ccoeeenninn.
QOil/gas ratio (bo/mmcfg)..........coviiviiiiiiiinne.

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

Gas Fields: minimum median maximum
Inert gas content (96)........ccoveveeieiiiiiie i
CO5coNteNt (%0) ... ceneeee e e e
Hydrogen-sulfide content (%)..........cccoceveevvienn ...
Drilling Depth (M)...oovii e
Depth (m) of water (if applicable)......................
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Assessment Unit (name, no.)

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

1. represents areal % of the total assessment unit

QOil in Qil Fields: minimum median maximum

Volume % in parcel (areal % x richness factor):...
Portion of volume % that is offshore (0-100%)......

Gas in Gas Fields: minimum median maximum

Volume % in parcel (areal % x richness factor):...
Portion of volume % that is offshore (0-100%)......
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