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USGS PROVINCE: Pannonian Basin (4048) GEOLOGIST: G.L. Dolton
TOTAL PETROLEUM SYSTEM: Danube Neogene (404803)
ASSESSMENT UNIT: Danube Basin (40480301)

DESCRIPTION: Thisassessment unit conssts of trgps and accumulations in the Cenozoic
basin fill of the Danube basin and in underlying Mesozoic basement nappes. Reservoirs are
charged by Tertiary and Mesozoic organic-rich source rocks. Significant vertical migration
characterizes this unit. Structura, stratigraphic and combination traps include growth faults,
compaction features over basement highs and pinchoutsin fluvid, shalow weter, and turbidite
sandstones and conglomerates, unconformity traps—particularly a the regiona unconformity
between synrift and podtrift rocks, and in paleotopographic highs benesth the Tertiary fill, traps
in basement nappes, and traps associated with strike-dip zones.

SOURCE ROCKS: Neogene rocks, principaly in the Miocene Sarmatian and Badenian
sequences, are principa source rocks within Hungarian portion of the basin, but are of poor
qudity and largely gas prone, containing primarily Type Il and Type Il kerogen. Inthe
Sovakian portion of the basin, the sources are Neogene sediments, particularly Lower
Pannonian, Sarmatian, Middle Badenian, and lower Miocene, containing primarily Type Il
kerogen. Neogene source rocks are principally Pre-Pannonian marine rocks and Lower
Pannonian lacustrine rocks.

The Upper Triassic Kossen marl isa principa source rock of the oilsin the nearby Zala basin but
has not been identified in the Danube basin. Triassic Veszprém Marl has been tentatively
identified, but is of low organic content. Both are exposed in the nearby Transdanubia Central
Range as rich source rocks.

MATURATION: Maturation of both Tertiary and Mesozoic source rocks began in late
Miocene in the Hungarian portion of the basin. In Sovakia, the existing dteration of organic
matter in the basement has been interpreted to have been reached before the Tertiary, possibly
during the Middle and Upper Cretaceous, followed by Tertiary burid and hesting. Mesozoic
source rocks, if present, are so deeply buried in much of the basin, asto bein a gas generative
stage.

Other than anon commercid oil discovery in the Hungarian portion of the basin, only gasfidds
have been discovered in Neogene reservoirs. Substantial CO; is associated with the hydrocarbon
gas, presumably due to therma decompaosition of carbonate rocks of the underlying nappes.

MIGRATION: Timing of migration isfavorable with reference to trap formation. Vertica
migration appears common.

RESERVOIR ROCKS: The principa reservoirs are in the Neogene baan fill, particularly
within the Badenian, Sarmatian, and lower Pannonian sequences of Miocene age. Gasis
produced from lower Pannonian conglomerate, marl, and sandstone and from upper Pannonian
sandstones. Potentid reservoirsinclude occasiond bioherma buildups.
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Fractured and weathered metamorphic and igneous Paeozoic rocks and Mesozoic carbonates
and sandstones of the basement nappes are inferred as reservoirs.

TRAPSAND SEALS: Structurd, stratigraphic and combination types, include anticlines,
growth faults, compaction festures over basement highs and pinchouts in fluvid, shalow water,
and turbidite sandstones and conglomerates, and unconformity traps, particularly at the regiona
unconformity between middle Miocene synrift and Pannonian postrift rocks.

Basement traps include structural and pa eotopograpic highs and porosity zones at the
unconformity, and internd traps in nappes, including anticlind features and devated thrust
sheets. Traps are seded by associated fine-grained Tertiary rocks and impervious rocks in the
basement.
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SEVENTH APPROXIMATION
NEW MILLENNIUM WORLD PETROLEUM ASSESSMENT
DATA FORM FOR CONVENTIONAL ASSESSMENT UNITS
Date:.....cccoovi v, 6/1/99
Assessment Geologist......... G.L. Dolton
Region:.........coovviiiiiiiiin, Europe Number: 4
Province:.........ccooeeviiiiiienn Pannonian Basin Number: 4048
Priority or Boutique............. Priority
Total Petroleum System:...... Danube Neogene Number: 404803
Assessment Unit:............... Danube Basin Number: 40480301
* Notes from Assessor Lower 48 growth factor.
CHARACTERISTICS OF ASSESSMENT UNIT
Qil (<20,000 cfg/bo overall) or Gas (>20,000 cfg/bo overall):... Gas
What is the minimum field size?.......... 1 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: 0 Gas: 5
Established (>13 fields) Frontier (1-13 fields) X 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 13.9 2nd 3rd  124.9 3rd 3rd
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) median no. max no.
GasfieldS:....ccooovev i min. no. (>0) 1 median no. 5 max no. 10
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)...............ccoeene. min. size median size max. size
Gas in gas fields (bcfg):....oooveeveiiien . min. size 6 median size 20 max. size 300
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AVERAGE RATIOS FOR UNDISCOVERED FIELDS, TO ASSESS COPRODUCTS

(uncertainty of fixed but unknown values)

Oil Fields: minimum median maximum
Gas/oil ratio (cfg/b0).......cooviiiiiie i
NGL/gas ratio (bngl/mmcfg)..........cooeiiininnnnn.n.

Gas fields: minimum median maximum
Liquids/gas ratio (bngl/mmcfg)............cocoeeenninn. 10 20 30
QOil/gas ratio (bo/mmcfg)..........cooevviiiiiiiinne.

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, 2 3 4
CO5coNteNt (%0) ... ceneeee e e e 0.5 10 78
Hydrogen-sulfide content (%)..........ccoceveevvienn ...

Drilling Depth (Moo 500 1500 5000
Depth (m) of water (if applicable)......................
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Assessment Unit (name, no.)
Danube Basin, 40480301

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

1. Slovakia represents 62 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
Richness factor (unitless multiplier):..................
Volume % in parcel (areal % x richness factor):... 60
Portion of volume % that is offshore (0-100%)...... 0

2. Hungary represents 38 areal % of the total assessment unit

Oil in Oil 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
Richness factor (unitless multiplier):..................
Volume % in parcel (areal % x richness factor):... 40
Portion of volume % that is offshore (0-100%)...... 0
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Danube Basin, AU 40480301
Undiscovered Field-Size Distribution
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