Appendices

Appendix 1 Glossary

This glossary is made up of some of the more common oil-industry terms and other specialised geological
or technical terms used in the Atlas. The explanations are in some case simplified or Atlas-orientated, and
the list is not intended to be comprehensive. For terms not listed here, or for greater technical detail, the
reader is referred to geological dictionaries such as Whitten and Brooks (1972), the Glossary of Geology
(Bates & Jackson, 1987) and the Illustrated Glossary of Petroleum Geochemistry (Miles, 1994), which have
been valuable references in the compilation of this glossary. The glossary was compiled by Graham Lott.
Gion Kuper and Ken Glennie are thanked for providing much of the information related to the oil
industry. Robert Knox is thanked for providing additional advice on the geological definitions.

3D-seismic data. Seismic-reflection profiles collected on a very close grid of 15-25 m spacing allow the
generation of cubes of ‘three-dimensional data’ (3D data); these provide great detail of the sub-surface.
More-widely spaced seismic data are termed 2D.

Accommodation space. Any space generated at the land surface or the sea bed within which sediments
can accumulate; commonly this is due to subsidence or faulting.

Accretionary prism. A tectonically thickened wedge of sediment scraped off the subducting plate found
on the landward side of some oceanic trenches.

Acoustic impedance. The seismic property acoustic impedance (AI) is defined as the velocity multiplied
by density. The difference in Al between layers basically determines the amplitude and polarity of
seismic reflections.

Aeolian. The erosion, transport or deposition of material by wind.

Alginite. Microscopy term for oil-prone kerogen components composed of recognisable algal remains.
Equates chemically with type I kerogen.

Alkanes. Carbon and hydrogen compounds saturated with respect to hydrogen. Alkanes may be straight
chain (normal), branched chain (iso-) or cyclic (cyclo-) structures.

Ammonite zones. A non-hierarchical, usually restricted chronostratigraphic unit, based on a type section
where specific beds yield characteristic ammonites.

Anisotropy. Term applied to the variation of physical rock properties in different directions.

API Gravity. American Petroleum Institute measure of the specific gravity of crude oils and condensates.
The API gravity (in API degrees) is calculated as (141.5/density at 16°C) — 131.5 or may be estimated
from oil fluorescence characteristics.

Appraisal. A period of data collection in which a petroleum discovery is assessed for its commerciality.
The period can be short or extend to many years.

Appraisal well. A well drilled to appraise the lateral extent and potential commercial viability of
a petroleum discovery.

Aromatics. Carbon and hydrogen compounds containing one or more six-membered carbon rings with
conjugated (alternating) single and double bonds.

Asphaltenes. The heavy molecular weight component of crude oils or sediment extracts which is
insoluble in n-heptane (API definition) or pentane.

Associated gas. Gas that occurs in the same reservoir as oil and is partly dissolved in the oil.

AVO0. Amplitude versus offset. The change in amplitude of reflected seismic waves as the angle of
incidence on the reflector changes. These amplitude variations can be interpreted to show the
differing fluid content of the rocks.

Basin. A depression, usually of large size and generally caused by tectonic subsidence.

Barrel. The standard measure of volume for oil. One barrel equals 0.159 m3 (159 litres), 5.615 cubic feet,
35 Imperial or 42 US gallons.

Biodegradation. The alteration of sedimentary organic matter, oils and gases by the action of bacteria.

Biogenic gas. Methane that is produced at shallow depths in sediments by the action of bacteria on
organic matter.

Bioherms. Build-up of mainly in situ organisms that produces a reef or mound.

Biomarkers. Biologically derived molecules such as isoprenoids, steranes and triterpanes that retain
structural specificity characteristics of their biological origin. Biomarkers are commonly used for
estimating maturity and oil and source rock correlations.

Biostratigraphy. The stratigraphy of rocks based on the fossils and microfossils contained within them.

Bituminite. Microscopy term for macerals generated during maturation, i.e. of secondary origin.

Block. Each 1 degree quadrant in the North Sea is divided into licence blocks. 30 such numbered blocks
are in each Quadrant in the UK sector, 18 in each Quadrant in the Netherlands, 32 in Denmark and 18
in Germany.

Blow out. The uncontrolled emission of hydrocarbons from a well. Can occur when the drill bit enters a
zone of very high formation pressure, which is not controlled by the mud system in the well. These
days, a blow out is a very rare occurrence; controlled by the use of heavy muds and ultimately by
mechanical blow out preventers at the wellhead.

Bouguer gravity anomaly. A deviation from the Earth’s normal force of gravity after taking account
of corrections for latitude and water depth.

Brine. The salty water present in the sub surface both within aquifers (formation water) and
hydrocarbon reservoirs; mostly of marine origin and trapped during deposition of the sediment.

Burial history curve. Graphical presentation (depth/time plot) of the variation with geological time
of the subsidence and burial within a basin from deposition to present. Used for thermal geohistory
modelling, and maturity prediction.

Calcrete. Carbonate bed formed in a soil within semi-arid regions with sparse rainfall.

Caprock. An impervious seal overlying a petroleum bearing reservoir.

Capillary entry pressure. The capillary pressure required to allow the non-wetting phase (typically
oil or gas) to enter the pores of the reservoir rock.

Capillary pressure. The difference between the pressures of any two immiscible fluid phases. In an
oil reservoir, it is calculated from the density difference between the oil and water multiplied by
the height above the Free Water Level (FWL) and the gravity constant.

Carbon number. The number of carbon atoms in a molecule.

Carbon Preference Index (CPI). The ratio of odd numbered normal alkanes to even numbered normal
alkanes in a specified part of the carbon number range. Used as maturity index for oil and sediment
extracts.

Carrier bed (conduit). A permeable bed along which oil and gas is believed to have migrated from its
source.

Catagenesis. The main hydrocarbon generation stage, between the immature stage of diagenesis and
the post (oil) mature stage of metagenesis.

Chronostratigraphy. Stratigraphy based on the age of rocks and their time relations.

Clastic sediments (clastics). Sediments formed of fragments of pre-existing rocks. They include
conglomerates, sandstones and mudstones.

Closure. The vertical distance between the top of an actual or potential hydrocarbon trap and its lowest
closed contour (cf. spill point). Coupled with area, reservoir thickness and porosity, it is an important
factor in deducing the volume of a hydrocarbon trap.

Coal. A sediment formed dominantly of fossilised organic matter (>50%).

Coal rank. A classification based on the thermal alteration or maturity of coal. Classes range from peat-
brown coal (lignite), sub-bituminous coal, and bituminous coal (high, medium, low volatile) to semi-
anthracite and anthracite.

Condensate. Hydrocarbons which were gaseous in the reservoir but condense (form liquids and gas)
under surface pressure and temperature conditions. The term is frequently used to describe a mixture
containing dominantly gaseous and light liquid hydrocarbons.

Couplet. Term given to related pairs of laminae which occur as part of a recurring sedimentary sequence
(for example, annual varves).

Creaming curves. Plots of the hydrocarbon resources discovered through time which show the resource
growth for each hydrocarbon play.

Crude oil. Unrefined liquid petroleum or hydrocarbons.

Debrites. A sedimentary deposit formed from an event such as a landslide, submarine slump or debris flow.

Debris flow. A fast-moving, mass of unconsolidated, water-saturated debris that can include material up
to boulder size. Debris flows occur in both subaerial and submarine settings, in slopes or in channels.
Development wells in an oil or gas field are drilled within the productive area defined by appraisal wells

after the hydrocarbon accumulation has been proven to be commercial; also known as production wells.

Deviated wells. Wells which are drilled away from a straight vertical track, often as a second or
subsequent segment of an originally vertical well.

Diachronous. Describes a lithological unit of varying ages in different places. For instance a prograding,
or advancing, sand body is said to be diachronous or to have a diachronous base because its inshore
portion was laid down some time before the offshore portion.

Diagenesis. Changes undergone by a sediment after its deposition, including the lithification process by
which it is converted to a rock; these are important as they influence porosity and permeability. These
changes can include compaction, dissolution, cementation, replacement and recrystallisation. The term
is also used to describe the first stage of post-biological organic maturation in the progressive burial
(maturation) sequence; diagenesis, catagenesis and metagenesis resulting from temperature induced
molecular transformations. (N.B. this usage is distinct from sedimentological usage of pre-metamorphic
mineral alteration).

Diapir, diapirism. The density of most rocks increases with depth of burial but salt (halite) does not.
At depth, therefore, halite is relatively less dense and more buoyant than its cover, leading to
instability. Salt can also flow, so in unstable conditions, a bed of salt may move sideways and locally
bulge vertically like a pillow, thus deforming overlying strata into domes and anticlines. Cylindrical
salt domes and linear salt walls are created if the rising salt pierces the overlying strata. This process
is known as diapirism; its product is a diapir.

Diasteranes. Rearranged steranes produced during diagenesis by acid-catalysed skeletal rearrangement.
Biomarker compounds derived from plant and animal sterols.

Dipmeter log. A down-hole geophysical log which measures the angle and direction of dip of the strata
within the borehole.

Disconformity. A surface representing a time gap in a stratigraphic succession where the beds both
above and below the surface are parallel.

Discovery well. An exploration well that encounters oil or gas which can be developed economically.

Dolomitised, dolomitisation. Process whereby a limestone is transformed into dolomite by the addition
of magnesium either soon after deposition or during the process of diagenesis.

Dry gas. Hydrocarbon gas comprising over 95% methane.

Dual porosity. A reservoir rock has dual porosity when it has both primary and secondary porosity, for
instance both inter-granular porosity and fracture or solution porosity.

Elemental analysis. Analysis of the elemental composition of organic compounds, in particular with
respect to the elements C, H, O, N and S.

En-echelon. Term applied to the parallel or subparallel alignment of individual structural features, which
are arranged obliquely to a specific directional axis.

Ephemeral lake. A lake which forms only after rain or snow-melt and disappears in the dry season.

Exploration licence. A permit to conduct exploration work, other than deep drilling, in an area that
is not covered by a production licence.

Exploration well. A well drilled to discover whether a previously untested trap contains oil or gas.

If successful it becomes a discovery well.

Expulsion. Term used to describe the process of primary migration, whereby oil or gas leaves its site
of generation in the source rock due to the increasing effects of temperature and pressure.

Extension. A pull-apart tectonic strain that is an important component of basin formation. Crustal
extension commonly leads to rifting.

Extract. Removed oil and oil-like products from rocks by the use of organic solvents. Used in source rock
analysis to provide indications of maturity and/or kerogen type.

Facies. An association of lithology, bedding, sedimentary structures, colour and fossils that characterises
a certain environment of deposition.

Fault. A break in rock across which there has been a noticeable displacement. Some fault planes are
composed of relatively coarse rubble that can act as a conduit for migrating oil or gas, whereas the
surfaces of other faults are smeared with impermeable clays and can act as barriers to migration (fault
seal). The high side of the fault is termed the footwall block, the low side is termed the hanging-wall
block.

Fault-block rotation. During rifting, large crustal blocks may be faulted, and due to the dip angle of
the faults, these blocks rotate from the horizontal.

Fault trap. A hydrocarbon trap in which the lateral seal consists of an impermeable fault gouge or
an impermeable lithology on the opposite side of the fault plane.

Fluid gradient. Pressure gradient pertaining to the density of a particular fluid type.

Flysch. Term used to describe a thick sequence of redeposited, deep-sea, clastic material, normally
deposited during a major phase of orogeny.

Footwall. The upthrown side of a normal fault.

Formation pressure. The pressure of fluids within a subsurface reservoir. Commonly this is the
hydrostatic pressure (equal to a column of water from the formation's depth to sea level). When soft
impervious rocks are compacted, the fluids (which can include newly generated oil) cannot always
escape and must then support the total overlying rock column, leading to very high formation
pressures; if not controlled during drilling; this could lead to a blow out in the well bore.

Formation water is the water that normally occurs in the pores within rocks, particularly potential
reservoir rocks. It commonly comprises salty water (brine) that filled the pores during deposition of
the original sediment.

Fracture. General term given to any break or rupture in a rock.

Fracture porosity. Secondary porosity caused by fracturing of any rock; this allows reservoirs to develop
in rocks such as granites.

Free water level (FWL). The level at which water and hydrocarbon pressure gradients cross and the
capillary pressure thus becomes zero.



Gamma-ray logs. A common measurement of the natural emission of gamma rays in a rock
succession.Gamma-ray logs are particularly helpful because shales and sandstones typically have
different gamma-ray signatures that can be correlated readily between wells. A log of the total natural
radioactivity, measured in API units. The measurement can be made in both open-hole and through
casing. See wireline logs.

Gas. A mixture of compounds which are gaseous under normal temperatures and pressures. Common
gaseous hydrocarbons are methane, ethane, propane and butane.

Gas cap. Free gas that overlies the oil in some reservoirs; in some fields, pressure in the gas cap is
sufficient to drive the oil to the surface during initial production, with the gas cap expanding
downward. See primary recovery.

Gas Chromatography (GC). Method for separating compounds from a mixture, commonly applied to
gases, gasoline, and saturated and aromatic fractions of oils and extracts. Separation results from the
differential partition of individual molecules between a stationary liquid phase and a mobile gas phase
(carrier gas). Various detectors can be used to measure the separated components.

Gas Chromatography-Mass Spectrometry (GC-MS). Analytical technique for the separation, detection
and characterisation of organic compounds, mainly used for biomarker analysis (steranes and
triterpanes). Compounds are initially separated by gas chromatography, after which the separated
molecules pass into a mass spectrometer providing structural information.

Gas Chromatography - Isotope Ratio Mass Spectrometry (GC-IRMS). Method for determining the
isotopic composition of individual components separated using a gas chromatograph. An isotope ratio
mass spectrometer, sensitive to differences in mass among different isotopes of an element, is used
for detection.

Gas-prone. Sedimentary organic matter which at optimum maturity will predominantly generate and
expel hydrocarbon gases.

Gas/0il ratio (GOR). Measure of the volume of produced hydrocarbon gas relative to oil, usually
expressed in cubic feet per barrel.

Glacio-eustatic sea-level changes result from the growth and decay of ice sheets.

Glauconitic rocks are those rich in the hydrous potassium-iron-alumino-silicate clay mineral glauconite
and indicate a marine origin. Many sandstones rich in this mineral have a green colour.

Graben. A downfaulted area between faults; the opposite of horst.

Grainstone texture. Term applied to limestones in which the granular material is arranged in a
self-supporting framework and the interstitial spaces contain little or no calcareous mud matrix.

Hardground. A zone of lithified sediment at, or near, the seabed that indicates a hiatus.

Halite. Common salt, NaCl.

Half-graben. A basin that is downfaulted on one side only.

Halokinesis. The structure and emplacement of salt bodies (also applied to the study of salt tectonics).

Hanging wall. The downthrown side of a fault. A hanging-wall basin lies beside the hanging wall.

Hemipelagic. A fine-grained deep-sea deposit, consisting of at least 25% terrigenous material or derived
volcanic ash.

Highstand. Term applied to a period of high relative sea level.

Horst. An uplifted area between faults; the opposite of graben.

Humic. General term for organic matter derived from the lignified tissues of terrigenous higher plants.
Chemically equivalent to type III kerogen.

Hyaloclastite. Aggregate of fine glassy debris formed by the sudden contact of hot magma with cold
water or water-saturated sediment.

Hydrocarbon generation. The formation of oil and gas from within a source rock through the
transformation of organic matter during burial (maturation).

Hydrocarbon migration. The process by which hydrocarbons move from the source rock to the reservoir
or to the surface. Primary migration consists of oil and gas leaving the source rock, secondary
migration is the movement via carrier beds or fracture conduits to the reservoir, and tertiary migration
is the further movement of hydrocarbons to another trap or to the surface.

Hydrocarbon play. A family of prospects, leads, postulated (unmapped) prospects, undeveloped and
developed pools and drilled unsuccessful features that are known or believed to share the same gross
reservoir, hydrocarbon charge system and regional top seal.

Hydrocarbons. In the restricted sense, chemical compounds consisting of the elements carbon and
hydrogen only. In the oil industry the term is used loosely to refer to ‘oil and gas’ or ‘petroleum’.

Hydrogen Index (HI). Source rock quality parameter, measure of the hydrogen richness and hence
the oil-proneness of the source rock organic matter. Derived from programmed pyrolysis, especially
Rock-Eval, and calculated as 100 x (S,/%TO0C).

Hypersaline. Term applied to a lake that contains a higher than normal concentration of sodium chloride
(or other mineral salts), typically exceeding that of ocean water (i.e., 31.5 grams/litre).

Immature. Maturity term applied to the stage at which kerogen has yet to generate hydrocarbons,
where rock temperature is insufficiently high or the time of exposure to a sufficiently high
temperature too short.

Impermeable. Describes a rock through which water, oil or gas cannot readily pass.

Inertinite. Microscopy term for the maceral group containing carbon-rich kerogen components which
have no oil generative potential and only marginal gas potential. Dominant in type IV kerogen.

Injection well. Any well drilled for the purpose of injecting gas, water, steam or other fluid into a
hydrocarbon reservoir as part of a secondary or tertiary recovery scheme.

Inter-montane molasse basin. A basin which is being infilled by sediment produced from the erosion
of a mountain belt after the final stage of orogenic uplift, consisting of mainly nonmarine or
shallow-marine sediments.

Intraclast. A lithified or partially lithified carbonate fragment, eroded and deposited within the same
area.

Inversion. A tectonic process that leads to former basins becoming highs, and vice-versa; a term often
loosely, and incorrectly, used for uplift.

Isoprenoids. Hydrocarbons composed of multiples of the basic structural unit isoprene, which is
composed of five carbon atoms.

Isotopes. Term indicating different nuclear forms of the same element. Atoms of the same element with
different numbers of neutrons and thus slightly different atomic weights.

Kelly bushing (KB). The kelly bushing is the point on the drill floor at which all measurements of depth
in the hole are referred to, rather than the sea bed or sea level.

Kerogen. The particulate organic matter component of sedimentary rocks that is insoluble in common
solvents. It is derived from plant, animal and bacterial tissues, preserved in sedimentary rocks.
Classified visually on the basis of morphology into maceral groups, or by pyrolysis and elemental
analysis into kerogen types.

Kerogen type. Classification of sedimentary organic matter based on morphology or chemical
composition into oil generating algal liptinite (or type I), oil and gas generating amorphous liptinite,
exinite (or type II), gas generating vitrinite (or type III) and non-generating inertinite (or type IV).

Kitchen area. A structurally low area where a source rock has reached a depth and temperature at which
hydrocarbons are generated. The first stage is that at which oil is generated from it (oil kitchen);
carried to greater depths and temperatures it would become a gas kitchen and eventually an over
mature or 'burnt out' or exhausted kitchen.

Lacustrine. Term applied to environments and deposits associated with lakes.

Liptinite. Microscopy term for the maceral group containing all oil-prone, hydrogen-rich kerogen
components. Equates chemically with type I and type II kerogen.

Lowstand. A period of low relative sea level

Lithostratigraphy. Stratigraphy based on the organisation of strata into units determined by their
lithology (i.e. not necessarily time units).

Macerals. Microscopically recognisable components of sedimentary organic matter (kerogen) and coals.
Macerals can be divided into three main maceral groups, liptinite, vitrinite and inertinite.

Maturation. The process of chemical and physical change to sedimentary organic matter (kerogen) over
geological time, brought about during burial by the action of temperature and pressure.

Mature. Term applied to a sediment that has reached sufficient thermal alteration for hydrocarbon
generation (i.e. one that is in the oil or gas generative window).

Maturity. The state of a source rock with respect to its ability to generate oil or gas. Considered to range
from immature before any oil or gas has been generated, through early, mid- and late mature, to post
mature (or over mature) when no additional oil or gas can be generated from it.

Mesogenetic. A term used to describe the period between which newly deposited sediments are mainly
affected by eogenetic stage processes and telogenetic stage processes. This term is also applied to any
porosity which develops during the mesogenetic stage.

Metagenesis. The last stage in the maturation sequence of organic matter (diagenesis-catagenesis-
metagenesis) before inorganic metamorphism. Associated with dry-gas generation.

Methane, CH,. The lightest and most common of the hydrocarbon gases.

MES. Maximum Flooding Surface. A term used in sequence stratigraphy to define regionally correlateable
surface indicating a local maximum in sea level.

Microfossils. Fossils that are too small to be studied without the use of a microscope; they include
foraminifera, nannofossils and pollen palynomorphs (including dinoflagellate cysts, spores and pollen).

Milankovich Cycles. These are cycles of received solar radiation that vary due to eccentricity of the
Earth’s orbit, and occur on a range of timescales. The influence of these cycles on past climates is
recorded in some sediments.

Moldic porosity. Secondary porosity caused by the preferential dissolution of particles, especially shell
fragments, leaving voids.

Net/gross (N:G) ratio. In a stratigraphic interval, that includes a reservoir, this ratio measures the
relative thickness of the cumulative effective reservoir beds to the total thickness of the interval.

A crude measure of overall reservoir quality.

Net pay. In a hydrocarbon-bearing interval this measures the total thickness of the hydrocarbon filled
reservoir (pay).

Normal alkanes (n-Alkanes). Straight chain saturated hydrocarbons (general formula C,Hpp42).
Synonymous with the term “paraffin’.

0il. Used in petroleum exploration and production to mean a naturally occurring mixture of liquid
hydrocarbons and other compounds.

Oilfield. A subsurface accumulation of oil trapped by an impervious caprock; it may comprise one
or more oil pools.

0il in place. The total volume of oil within an oilfield, not all of which can be recovered.

0il pool. A sub-surface oil accumulation confined to a trap within one reservoir.

0il prone. Term applied to sedimentary organic matter which at optimum maturity will generate and
expel oil.

0il shale. A shale rich in kerogen, which yields oil on distillation.

Oil-water contact. The interface between the oil-bearing reservoir rock and the underlying water-bearing
rock. Usually close to or equal to the FWL, but may be considerably shallower than the FWL in low
permeability rocks such as chalk.

Organic matter (OM). Biogenic tissue, when preserved in a sediment (sedimentary organic matter, SOM)
it comprises kerogen, parts of which can give rise to oil and gas upon maturation.

Overburden. The column and weight of rock overlying some point in the sub-surface.

Over-mature. See post-mature.

Overpressure is pressure greater than would be expected from a normal hydrostatic gradient.

Oxygen Index. Source rock quality parameter, measure of the oxygen richness of the source rock organic
matter. Derived from programmed pyrolysis, especially Rock-Eval, and calculated as 100 x (S3/%TOC).
Oxygen isotopes. The relative proportion of oxygen isotopes in shells gives an indication of the salinity

and temperature of the water in which they were deposited.

Packstone texture. Term applied to limestones in which the granular material is arranged in a
self-supporting framework and the interstitial spaces occupied by also contains a little calcareous
mud matrix.

Palaeogeography. An inferred geographical distribution of features in an area at a given time in the
geological past.

Palaeo-oil column. Used to indicate a reservoir rock that once held hydrocarbons, but which have now
escaped.

Palinspastic. Term applied to the restoration of features, presented either on a map or cross-section,
to their original position geographically prior to shortening by folding and/or thrusting.

Palynology. The study of organic microfossils including acritarchs, dinoflagellate cysts, pollen and
spores.

Paralic. Term applied to deposits laid down on the landward side of a coast, in brackish water or in fresh
water subject to marine incursions. Also applied to succession in which marine and nonmarine
sediments are interbedded, as, for example, in the lower part of the Coal Measures.

Pedogenesis. The natural process of soil formation. Includes subsidiary processes such as weathering
and calcrete formation.

PeeDee belemnite. Limestone from the PeeDee Formation in South Carolina (derived from the Cretaceous
marine fossil Belemnitella americana), the carbon and oxygen isotope ratios of which are used as an
international reference standard. Abbreviated as PDB.

Pelagic. Term applied to deep-sea sediments derived from the overlying water column with negligible
input from terrestrial sources. Pelagic sediments are thus commonly composed of biogenic oozes or
their lithified equivalents (e.g. chalk).

Permeability. The ability of a porous rock (or other medium) to allow water, oil or gas to pass through it.

Petroleum. Petroleum consists mainly of naturally occurring hydrocarbon molecules that often contain
substantial amounts of contaminants such as sulphur, nitrogen, oxygen, trace metals and other
elements. Petroleum may occur in gaseous, liquid or solid state depending on the properties of these
compounds and the temperature and pressure conditions. The commonly used synonyms for petroleum
are ‘hydrocarbons’ and ‘oil and gas’.

Petroleum system. A petroleum system is a conceptual framework that includes a pod, or a group of
closely related pods, of active petroleum source rock that has generated oil and gas. A petroleum
system also comprises the overlying strata that have subsided to bring the source rock into the
temperature range in which petroleum is generated and expelled. These fluids usually begin to migrate,
often along discrete pathways within carrier beds or along tectonic fractures. Eventually,

a portion of the migrated hydrocarbons may fill a trap and accumulate in economic quantities in one
or more reservoirs beneath a seal. A petroleum system includes all formations, processes and products.

Petrophysical. Related to the character of rocks studied from data collected from petrophysical
well-logs. Petrophysical analysis allows an estimate of porosity, rock density, gas, oil and water
saturation and lithology.

Phytane. A C,( branched acyclic isoprenoid hydrocarbon. Used compared to normal alkane (,C4g) and
pristane as an environmental and maturity parameter.

Playa. A playa constitutes the lowest part of a terrestrial basin in an arid or semi-arid setting. It is
often fed by mountain run-off or by local rain-fall. Sediments consist mainly of evaporites and clays.

Polyhalite. A sulphate of potassium, magnesium and calcium that occurs in bedded evaporite deposits.
It is highly soluble and is one of the last minerals to be precipitated from evaporating saline water.



Porosity. Term that refers to the voids (pores) between the grains of a rock that are capable of
containing fluids. Usually measured as a percentage of total rock volume.

Post-mature. Term applied to the high-maturity stage at which no further hydrocarbon generation
occurs.

Post-rift subsidence. Subsidence that occurs after a period of crustal extension or rifting has ceased
in an area, when fault blocks and basins become draped by a common blanket of post-rift sediments.

Potential-field data. A term that includes gravity and magnetic data.

Primary recovery. Recovery of hydrocarbons making exclusive use of the inherent energy of the
sub-surface fluids, that is, not requiring artificial uplift by pumping or injection of gas or water.

Pristane. A Cqg branched acyclic isoprenoid hydrocarbon. Used compared to normal alkane (,,C;7) and
phytane as an environmental and maturity parameter.

Production Index (PI). Maturity parameter, measure for the extent of oil generation within a source
rock. May indicate the presence of migrated hydrocarbons or contamination. Derived from programmed
pyrolysis, especially Rock-Eval, and calculated as S; / (S1 + S5).

Production licence. A licence that permits the holder to search for, drill and extract any petroleum
found in a specified area.

Progradation. The building forward, or outwards towards the sea, of a coastline or depositional unit.

Pyrolysis. Process of heating a source rock or isolated kerogen in the laboratory in the absence of
oxygen to generate oil-like materials and simulate maturation. Rock-Eval is the most commonly used
pyrolysis instrument.

Pyrolytic yield. Hydrocarbons generated during pyrolysis by cracking of the kerogen. Equates to the
remaining hydrocarbon potential of the rock.

Rank. See coal rank.

Recoverable oil is the portion of oil that can be produced from an oilfield.

Recovery factor is the fraction of the original oil or gas in place that is expected to be produced from
the reservoir.

Remaining reserves. The reserves of a pool or field which have not yet been produced at the time of the
assessment.

Reserves. An estimate of the amount of hydrocarbons which can be recovered from a pool or field during
the total production lifetime.

Reservoir rock. Any rock that can contain moveable fluids in its pore spaces or fractures.

Resins. Mixture of complex organic compounds containing various other elements in addition to carbon
and hydrogen, in particular nitrogen, sulphur and oxygen.

Rifting. The generation of a graben system, largely, if not wholly, by extensional faulting.

Rim syncline. A localised depression which forms around a salt dome as the stratified salt below is
displaced laterally towards the dome.

Risk. An expression for the likelihood of failing to find hydrocarbons in an exploration prospect being
evaluated for drilling. Risk is the inverse of probability of success, so a high risk prospect has a low
probability of success.

Rock-Eval. Commercially available pyrolysis instrument. Source rock screening tool for rapid evaluation
of organic richness, kerogen quality and maturity.

Sabkha. A flat, supratidal environment of sedimentation in arid to semi-arid climates in which evaporites
commonly accumulate. A well-known example is the Persian/Arabian Gulf.

S1, S and S3 peaks. Peaks produced by Rock-Eval or other pyrolysis instruments (also known as P;,

P, and P3). Sq is the free hydrocarbons, S, the hydrocarbons generated by thermal cracking of the
kerogen, S3 is organic carbon dioxide proportional to the oxygen present in the kerogen.

Sapropel. Finely divided oil-prone organic matter often associated with laminated ‘black shales’
environments and implying derivation from bacterially degraded algal debris preserved in anoxic
conditions.

Saturates (saturate fraction). Fraction of an oil or sediment extract containing the saturated
hydrocarbons, i.e. normal, branched and cyclic alkanes.

Secondary recovery. A scheme to enhance the recovery of hydrocarbons from a field, by the input
of secondary energy (e.g. water or gas injection).

Seismic refraction. A form of seismic survey that relies on the refraction of sound along rock layers;
currently not a common survey mode for the oil industry, and normally used to obtain information
about deep layers in the Earth’s crust.

Sequence stratigraphy, sequence etc. Sequence stratigraphy is used to identify genetically related
strata within a time-stratigraphic framework. Sedimentary successions are subdivided on a variety of
scales using distinctive bounding surfaces (e.g. unconformities and maximum flooding surfaces)
and the resulting sequence stratigraphic units explained in terms of the effects of relative sea-level
change and variations in sediment supply. In hydrocarbon exploration, sequence stratigraphy provides
a method of analysing and predicting the spatial and temporal distribution of lithological and stratal
patterns in areas between wells. It allows prediction of hydrocarbon source and reservoir rocks, and is
particularly suited to the interpretation of seismic data.

Shallow gas. Natural gas accumulation located near to the surface. In petroleum exploration and
production defined as any gas zone penetrated before the blowout preventer (BOP) has been installed.

Slump. A relatively fast but sporadically moving body of unconsolidated sediment that has built up
slowly into an unstable or marginally stable mass. Slumps commonly occur on continental slopes and
within submarine canyons.

Sonic log. A depth related graph that gives a continuous record of the travel time of sound in the rock
layers penetrated by a well. One of many wireline logs (see definition below).

Source rock. Sedimentary rock sufficiently rich in organic matter of suitable composition to generate
significant amounts of hydrocarbons upon maturation. Rocks of marine and lacustrine origin tend to
be oil prone, whereas terrestrial source rocks, such as coal, are gas prone.

Speculative survey. A seismic survey run by a contractor and then sold to more than one oil company.
A survey run exclusively for one oil company is called a proprietary survey.

Spill point is the point in an oil or gas field where any addition to its hydrocarbon content will result in
the excess spilling out (generally beneath some trap making obstacle). It thus marks the lowest depth
at which oil or gas can accumulate within that field.

Spore Colour Index (SCI). Maturity scale based on the change in colour of spores from transparent-pale
yellow to dark brown or black.

Steranes. Group of tetracyclic alkanes found in the saturate fraction of oils and sediment extracts.
Biomarker compounds derived from plant and animal sterols. Used for oil and source rock correlations,
mainly based on depositional environment and maturity.

STOIIP. Stock tank oil initially in place (cf. recoverable oil). A measure of the total volume of oil
initially in place in a field.

Stylolite. An irreqular discontinuity or non-structural fracture in limestones and other sedimentary
rocks. Stylolites result from compaction and pressure solution during diagenesis and appear as highly
undulating to jagged surfaces often emphasised by an insoluble clay residue.

Stratigraphic trap. A trap for oil or gas that is the result of lithological changes rather than structural
deformation. May be the result of a lateral lithological change from, for example, sandstone to shale
(pinch out) or an overlying unconformity.

Structural high. An anticlinal, domal or horst like feature where any particular geological horizon is
higher (at a shallower depth) than elsewhere.

Structural trap. A trap for oil or gas that is the result of folding, faulting or other deformation (cf. fault
trap; stratigraphic trap).

Subcrop. A ‘subsurface outcrop’ of a rock unit at a buried surface. Also, the termination of a seismic
reflector at such a surface.

Subduction. The process of consumption of lithospheric plates at convergent plate margins.

Tectonostratigraphy. The study of facies affected and influenced by changing tectonic conditions.

Telogenetic. A term to describe the period during which processes such as weathering and
subaerial/subaqueous erosion affect long-buried carbonates. This term is also applied to any porosity
which develops during this stage.

Temperature gradient. The upward reduction in the temperature of the Earth’s crust, which varies from
place to place. Generally measured in °C/km. Needed to calculate the depths at which source rocks
become mature.

Tephra. Air-fall material produced by a volcanic eruption regardless of composition or fragment size.
See also volcanic ash.

Thermal Alteration Index (TAI). Maturity scale based upon colour changes of kerogen from yellow
to black.

Thermal subsidence. The progressive sinking of the Earth’s crust in response to cooling after the
removal of an underlying heat source. Sedimentation takes place in the depression as accommodation
space is created.

Thermogenic gas. Hydrocarbon gas produced from organic matter by thermal breakdown upon
maturation.

Tight reservoir. A tight reservoir is one that may be porous but has little or no permeability, so that
it is unable to yield its content of hydrocarbons.

Tinax- Maturity parameter derived from programmed pyrolysis, especially Rock-Eval, defined as the
temperature at which the pyrolytic yield (S;) reaches its maximum.

Total Organic Carbon (TOC). Measure of the quantity of organic carbon or kerogen present in
a sediment, commonly expressed as weight percent organic carbon.

Transfer fault. A strike-slip fault that cuts another fault, thus creating a lateral shift in the line
of that fault.

Transformation Ratio (TR). Ratio related to the Production Index. Defined as the difference between
the original hydrocarbon potential (prior to maturation) and the measured hydrocarbon potential
of a source rock sample, divided by the original hydrocarbon potential.

Transpression. In crustal deformation, this combines the elements of strike-slip and compressional
motion.

Transtension. In crustal deformation, this combines the elements of extensional and strike-slip motion.

Trap. Any geometrical relationship between a reservoir rock and overlying or flanking caprock or other
(e.g. fault, permeability barrier) seal that prevents the upward escape of oil or gas; structural trap;
stratigraphic trap; fault trap.

Triterpanes. Group of pentacyclic alkanes found in the saturate fraction of oils and sediment extracts.
Biological markers, but with different origins for different compounds within the group. The most
common triteranes (i.e. hopanes) are derived predominantly from bacterial membrane lipids.

Two-way travel time is the time taken for a shock wave to travel from the energy source to the reflector
and back to the hydrophone. To calculate actual depth it is necessary to know the velocity of sound
through water and those rocks or sediments through which the sound has travelled.

Type I kerogen. Hydrogen-rich, highly oil-prone kerogen derived from algal and bacterial material a
nd dominated by amorphous liptinite macerals. Commonly associated with lacustrine depositional
environments.

Type II kerogen. Moderately hydrogen-rich, oil-prone kerogen containing algal and bacterial material
and dominated by liptinite macerals. Commonly associated with marine depositional environments.

Type III kerogen. Relatively hydrogen-poor, gas-prone kerogen consisting of higher-plant material
and dominated by vitrinite macerals. Commonly associated with paralic marine settings.

Type IV kerogen. Non-generative hydrogen-poor kerogen predominantly containing oxidised and
reworked higher-plant material, dominated by inertinite.

Type section. An exposure on land or a borehole section from which a lithostratigraphic formation was
originally defined. Units may also have reference sections that are of lesser significance in defining
the unit, but may be good illustrations of it.

Type section. An outcrop or borehole section in which a lithostratigraphic unit (formation, member, or
bed) was originally defined. Lithostratigraphic units may also have reference sections that are of lesser
significance in defining the unit, but help define the range of variation in facies and thickness
displayed by the unit.

Ultimate Recovery. The total volume of hydrocarbons that are expected eventually to be gained after
primary, secondary and tertiary recovery techniques have been applied.

Unconformity. A surface representing a time gap in a stratigraphic succession where the beds above
the surface are not parallel to the beds below.

Velocity pushdown. The increase in travel time for reflectors which is caused by an overlying, localised
zone of low velocity commonly associated with gas-charged sediments.

Vitrinite. Microscopy term for the gas-prone maceral group containing the kerogen or coal components
derived from lignocellulosic land plants tissues. Synonymous with humic, equates chemically with
Type IIT kerogen.

Vitrinite Reflectance (% Ro). Maturity parameter based on the measured reflectance of polished
vitrinite, expressed as a percentage of vertically incident green light (546 nm). Reflectance values
increase upon maturation.

Volcanic ash. Fine-grained, airborne volcanic material deposited after volcanic eruption.

Vug. A cavity in a rock, especially in limestone, caused by dissolution of the rocks, usually several
millimeters or more across. Interconnected vugs give rise to exceptionally good permeability.

Wadi. A steep-sided desert valley in which water flows intermittently, typically during times of heavy
rainfall. Wadi deposits are usually poorly sorted gravels and sands, often reworked by aeolian
processes.

Wet gas. Hydrocarbon gas containing a significant percentage of ethane, propane and heavier
hydrocarbons and less than 95% methane.

Wireline logs. Continuous records of rock properties made in the borehole by use of various sondes on
the end of a long cable — usually recorded while pulling the sonde towards the surface. Includes among
others are neutron density, acoustic transit time (sonic), resistivity and natural-gamma radiation
(gamma-ray logs).



Appendix 2 GIS maps presented in the Atlas and available on DVD

All grid and vector data presented in the SPBA are available on a DVD. The DVD includes all GIS maps listed
in this Appendix as ESRI Arc Map Document (MXD) and Adobe Portable Document Format (PDF). Also
included are attribute data of the SPBA Project Database in tabular format (see Chapter 1, Section 4.3).
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Lower Jurassic source rocks
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Depth to near base of the Lower Cretaceous (approximately near base Ryazanian)
Depth to the base of the Upper Cretaceous (base of the Chalk Group, base Cenomanian)
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Subcrop at the base of the Lower Cretaceous
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Subcrop at the base of the post-Chalk Group (near the base of the Tertiary)
Fluid overpressure at top Chalk level in the central North Sea

Distribution of Cretaceous hydrocarbon reservoirs. Fields with Cretaceous reservoir
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The petroleum provinces and districts in the Southern Permian Basin area. Fields
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charged by Early Carboniferous and/or Namurian black shales
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by Early Carboniferous and/or Namurian black shales

The Anglo-Dutch and North German basins petroleum province with fields
and accumulations charged by Westphalian Coal Measures

The Pomeranian petroleum province with fields and accumulations charged
by Zechstein source rocks

The Fore-Sudetic Monocline and Brandenburg petroleum province with fields
and accumulations charged by Zechstein source rocks

The Weald Basin petroleum province with fields and accumulations charged
by Lower Jurassic source rocks
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The Dutch Central Graben petroleum province with fields and accumulations

charged by the Posidonia Shale Formation

The West Netherlands and Broad Fourteens basins petroleum province with

fields and accumulations charged by the Posidonia Shale Formation

The Lower Saxony Basin and Dogger Troughs petroleum province with fields

and accumulations charged by the Posidonia Shale Formation

The Tail End Graben petroleum province with fields and accumulations charged

by Jurassic source rocks

The Lower Saxony Basin petroleum province with fields and accumulations

charged by Wealden source rocks

Distribution of bright spots and amplitude anomalies in the southern North Sea
Licensed acreage awarded over time by decade

Licensed acreage at 1 January 2006

2D seismic-data coverage by decade

3D-seismic data coverage by decade

Exploration wells drilled showing results

Exploration well bottom-hole stratigraphy

Exploration well targets

Exploration wells drilled by decade

Exploration wells drilled by decade showing results

Overview of petroleum provinces related to Paleozoic source rocks

Overview of petroleum provinces related to Mesozoic and Cenozoic source rocks

The Baltic Basin petroleum province. Fields charged by pre-Devonian source rocks.
Main reservoir: Cambrian

The Anglo-Dutch and North German basins petroleum province. Fields charged by
Westphalian Coal Measures. Main reservoirs: Rotliegend, Zechstein, Triassic, Cretaceous
The East Midlands and Cleveland Basin petroleum province. Fields charged by Namurian
source rocks. Main reservoirs: Carboniferous, Zechstein

The Thiiringian and Sub-Hercynian basins petroleum province. Fields charged by Zechstein
source rocks. Main reservoir: Zechstein

The Pomeranian petroleum province. Fields charged by Early Carboniferous source rocks /
Namurian black shales. Main reservoir: Rotliegend

The Pomeranian petroleum province. Fields charged by Zechstein source rocks.

Main reservoirs: Carboniferous, Zechstein

The Fore-Sudetic Monocline and Brandenburg petroleum province. Fields charged by
Early Carboniferous source rocks / Namurian black shales. Main reservoir: Rotliegend
The Fore-Sudetic Monocline and Brandenburg petroleum province. Fields charged by
Zechstein source rocks. Main reservoir: Zechstein

The Lublin Basin petroleum province. Fields charged by Early Carboniferous source rocks /
Namurian black shales. Main reservoir: Carboniferous

The Weald Basin petroleum province. Fields charged by Lower Jurassic source rocks.
Main reservoir: Jurassic

The Tail End Graben petroleum province. Fields charged by Jurassic source rocks.

Main reservoir: Cretaceous

The Dutch Central Graben petroleum province. Fields charged by the Posidonia Shale
Formation. Main reservoir: Jurassic

The West Netherlands and Broad Fourteens basins petroleum province. Fields charged
by the Posidonia Shale Formation. Main reservoirs: Jurassic, Cretaceous

The Lower Saxony Basin and Dogger Troughs petroleum province. Fields charged by

the Posidonia Shale Formation and the Wealden. Main reservoirs: Jurassic, Cretaceous
The shallow gas petroleum province (Netherlands offshore). Main reservoir: Cenozoic. Fields
with Cenozoic reservoir
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Appendix 3 SPBA oil and gasfields database

This appendix provides a full list of the 1392 oil and gas accumulations (grouped into 1244 fields) and their
associated attributes, sorted by petroleum province as defined in Chapter 15. The SPBA oil and gasfields
database has been compiled from public and industry! sources. All data are as of 15t January 2007.

The 35 hydrocarbon fields described in detail in the stratigraphic chapters (Figure 1.4) are marked (m).

The rows in the table represent individual hydrocarbon accumulations; when a field consists of more than
one accumulation (e.g. Akkrum in petroleum province 2) the total ultimate recovery and/or cumulative

production for the field is indicated.

The dataset is the basis for the various maps in the Atlas, where fields are shown, and has been used to
construct the discovery history plots (creaming curves) presented in Chapter 15.

Country abbreviations are:
DK Denmark LI
NL

GE Germany

Lithuania
The Netherlands

PL Poland

RU Russia

UK TUnited Kingdom

Reservoir age is assigned according to the stratigraphic conventions used in this Atlas.

Ultimately recoverable volumes (proven and probable) are estimates as of 15t January 2007. It was
beyond the scope of the Atlas to classify the resources in detail according to the many existing country
or company-specific classification schemes.
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1 UK operators have given permission to use their field volume data under the following disclaimer: “All UK ultimate recoverable

volumes quoted are the opinion of the operator at the time of the request to publish, and do not necessarily reflect the views of

our partners in the relevant joint ventures”.
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in production
in production
in production
redeveloping

after abandonment

unknown
in production

in production
in production
unknown

in production
in production
unknown

in production
undeveloped

in production
undeveloped
in production
in production
in production
in production
in production
in production
in production
in production
in production
in production
undeveloped
unknown

in production
in production
redeveloping

after abandonment

redeveloping

after abandonment

in production
in production
in production

CP oil CPgas Development
(mlnm3) (bcm) status

in production
in production

abandoned

— Akkrum 1
— Akkrum 11
— Akkrum 13
— Akkrum 3
— Akkrum 09

Alfeld-Elze

Alison (+ Alison KX)
Alkmaar-ZE
Alvern/Munsterlager
Ameland East-RO
Ameland North-RO

Ameland Westgat-RO
Amethyst (East+West)
Andel-RNUB

Anglia

Anjum-RO

Ann

Annaveen (Buntsandstein)
Annaveen -Emslage (Karbon)
Annerveen-R0O

Apeldorn

Apollo

Appelscha-R0O

Artemis

Arthur

Assen-RO

Audrey

Bahnsen

Bahnsen-Nordwest

Bahrenborstel

- Bahrenborstel
(Buntsandstein)

— Bahrenborstel (Zechstein)

Baird

Barenburg (Zechstein)

Barenburg/Buchhorst

(Buntsandstein)

Barendrecht

- Barendrecht-Aerdenhout

- Barendrecht-De Lier

- Barendrecht-IJsselmonde

Barendrecht-Ziedewij

- Barendrecht-Ziedewij-RBBM

- Barendrecht-Ziedewij-RNUB

Barque

Barque South

Barrien

Beaufort

Becklingen/Wardbohmen

Bedum-RO

Beerta-ROSL

Bell

Bentheim

Bergen

— Bergen Bunter

- Bergen Rotliegend

Bergermeer Rotliegend

Bessemer

Bethermoor

Big Dotty

Blesdijke

Blija-Ferwerderadeel-R0

1965
1978
1980
1965
1979

1972
1987
1965
1978
1964
1965

1975
1972
1991
1972
1992
1966
1963
1963
1962
1963
1987
1971
1974
1989
1982

1976
1969
1974

1962

1962
1993
1961
1959

1984
1984
1984

1993
1993
1966
1992
1964
1991
1983
1977
1992
1994
1938

1965
1965
1969
1989
1972
1967
1998
1963

NL
NL
NL
NL
NL

GE
UK
NL
GE
NL
NL

NL
UK
NL
UK
NL
UK
GE
GE
NL
GE
UK
NL
UK
UK
NL

UK
GE
GE

GE

GE
UK
GE
GE

NL
NL
NL

NL
NL
UK
UK
GE
UK
GE
NL
NL
UK
GE

NL
NL
NL
UK
GE
UK
NL
NL

Rotliegend
Rotliegend
Rotliegend
Rotliegend

Rotliegend

Rotliegend
Rotliegend
Zechstein

Rotliegend
Rotliegend

Rotliegend

Rotliegend
Rotliegend
Triassic
Rotliegend
Rotliegend
Rotliegend
Triassic
Carboniferous
Rotliegend
Triassic
Rotliegend
Rotliegend
Rotliegend
Rotliegend

Rotliegend

Rotliegend

Rotliegend
Rotliegend m

Triassic [ |
Zechstein

Rotliegend
Zechstein

Triassic

Jurassic [ |
Cretaceous
Cretaceous

Triassic

Triassic

Rotliegend
Rotliegend
Triassic

Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend

Zechstein

Triassic
Rotliegend
Rotliegend
Rotliegend
Zechstein
Rotliegend
Zechstein

Rotliegend

1.15
0.31
3.67
2.29

2.83
1.50
3.40
0.42
59.47
4.67

3.68
23.68
0.06
6.32
19.82
3.02
0.51
0.34
76.46
5.66
2.75
2.41

2.52
1.13

20.81
0.17
0.03

3.11

4.81
3.92
9.34
5.66

0.47

7.02

23.72
0.02
13.76
0.81
2.72
12.74
2.12
4.18
4.25

7.93

20.39

5.34

7.08

Part of Hewett
2.27

2.12

1971
1983
1982
1971
1980

1972
1995
1979
1978
1986
1996

1993
1990
2009
1991
1997
1994
1963
1963
1973
1963
2003
1999

2005

1988
1969
1974

1962

1962
1993
1961
1959

2002
1999

1997
1997
1990
1995
1964
1996
1983
1985

1999
1938

1978
1978
1972
1995
1972
1976

1985

7.41

1.86
1.40
2.90
0.30

1.15
18.88

5.10
3.77
2.55
0.74
0.07
103.27
4.66
1.01
0.54

0.86

19.19
0.14
0.03

2.56

3.89
3.36
8.34
4.96

0.20

0.55

17.84
0.02
12.15

2.14
2.21

3.13
3.53

7.45
17.76
5.23
0.65

abandoned
abandoned
abandoned
abandoned

ceased production

(temporarily)
abandoned
in production
gas storage
in production
in production

ceased production

(temporarily)
in production
in production
in production
in production
in production
in production
in production
abandoned
in production
in production
in production
in production
in production
in production
development
expected

in production
in production
abandoned

in production

in production
in production
in production
in production

undeveloped
in production
abandoned

in production
in production
in production
in production
in production

ceased production

in production
in production
undeveloped
in production
in production

in production
in production
in production
in production
abandoned

in production
undeveloped
in production



Blija-Zuidoost-ROSLU
Blijham-RO
Blythe

Blythe NW
Boeddenstedt
Boekel Bunter
Boerakker-RO
Boskoop-BS
Botlek

- Botlek-RBBM
- Botlek-RNUB
Boulton

Boyle

Bozum
Brakel-RBM

Brettorf/Brinkholz/Neerstedt
Brigantine A

Brigantine B

Brigantine C

Brigantine D

Brown

Buchhorst (Zechstein)

Buma

Bure

Burgmoor/Uchte (Zechstein)
Burum-RO

Cador

Caister (Bunter)
Caister

Callisto

Camelot (C, S+ N)
Camelot North East
Cappeln

— Cappeln (Zechstein)
- Cappeln (Carboniferous)
Caravel

Carrack

Castricum Zee
Cavendish

Chiswick

Cleeton

Clipper N +S
Cloppenburg
Coevorden

— Coevorden-RNMU

— Coevorden-ZEZ2C
— Coevorden-DC
Collendoorn-DC
Collendoornerveen-ZEZ2C
Corvette

Cutter

D12-A

D15-A

D15-A-104
D15/Minke
D18A-DC / Orca

Dagefoerde
Dalen

- Dalen-ZEZ2C
- Dalen-DC

1997 NL
1972 NL
1966 UK m
1991 UK m
1985 GE
2006 NL
1984 NL
1995 NL

1984 NL
1984 NL
1984 UK m
2002 UK m
1982 NL
1992 NL

1977 GE
1986 UK
1997 UK
1998 UK
2001 UK
1998 UK
1959 GE
1997 NL
1983 UK m
1981 GE

2002 NL

1988 UK
1967 UK
1984 UK
1990 UK
1987 UK
1967 UK

1970 GE

1970 GE

2002 UK m
1999 UK
2000 NL
1989 UK
1984 UK
1982 UK
1983 UK
1971 GE

1983 NL

1948 NL
1951 NL
1974 NL
1990 NL
1996 UK
1994 UK
2002 NL
1985 NL
2004 NL m
1993 NL/UK m
1993 NL/UK m

1990 GE

1972 NL
1972 NL

Rotliegend m

Rotliegend m
Rotliegend m
Rotliegend
Rotliegend m
Triassic ]
Rotliegend m
Triassic ]
Triassic ] |
Triassic [ |

Carboniferous m
Rotliegend m
Cretaceous =
Triassic [ |

Zechstein ]
Rotliegend m
Rotliegend m
Rotliegend m
Rotliegend m
Rotliegend m
Zechstein ]
Zechstein |
Rotliegend m
Zechstein |
Rotliegend m

Rotliegend m
Triassic ]
Carboniferous |
Rotliegend m
Rotliegend m
Rotliegend m

Zechstein [ |
Carboniferous m
Rotliegend m
Rotliegend m
Triassic [ |
Carboniferous |
Carboniferous m
Rotliegend m
Rotliegend m
Zechstein [ |

Triassic [ |

Zechstein [ |
Carboniferous m
Carboniferous m
Zechstein [ ]
Rotliegend m
Rotliegend m
Carboniferous m
Carboniferous m
Carboniferous m
Carboniferous m
Carboniferous m

Rotliegend m

Zechstein [ ]
Carboniferous m

0.99
2.12

0.03
0.28
2.83

9.91

6.83
1.68
0.35
0.14

9.92
2.82
1.59
2.69
0.09
0.28
10.48
1.42
Part of Thames
7.11
0.30

Part of Camelot

7.90
1.68
7.42
0.50

9.06

4.61
5.72
0.20
3.29
4.82
10.43
12.86
0.34

34.83

0.28
1.13
5.03
3.53
2.83
6.00

2.66
4.25

22.65

2001
1984

1985
2006
1998

1992
1992
1997
2002
1989

1977
2001
2001
2001
2002
1998
1959

1986
1981

1993
1993
1993
1995
1990
1992

1970
1970
2008
2003
2001
2007
2007
1990
1990
1971

1984

1950
1981
2006
1994
1999
2006
2005
1999
2004
2007

1990

1974
1983

0.47

0.03

1.04

6.94

4.71
1.19
0.01

8.63
2.54
1.46
1.52
0.03
0.16
7.83

1.98
8.37

6.85
2.98
4.52
1.27
7.42
0.50

8.15
0.32

2.39
0.15

10.27
11.65
0.35

57.43

0.04
4.50
0.64
2.12
3.99

0.61

in production
in production
undeveloped
undeveloped
abandoned

in production
in production
undeveloped

in production
in production

in production =

in production
in production
development
expected

in production
in production
in production
in production
in production
in production
in production
undeveloped
in production
in production
development
expected

in production

in production =

in production
in production
in production
in production

in production

in production

in production

in production
abandoned

in production

in production
ceased production
in production
abandoned

ceased production
(temporarily)
in production

in production =

in production
in production
in production
in production
in production
in production
in production
in production
development
expected
abandoned

in production
in production

Dalum (Zechstein, 1959
Rotliegend, Karbon)

Davy 1989
Davy East 1996
Dawn 1994
De Blesse 1988
De Lier-KNGLG 1955
De Lutte

- De Lutte-ZEZ2C 1989
— De Lutte-ZEZ3C 1956
De Wijk

— De Wijk-NLFFT 1951
— De Wijk-RN 1949
— De Wijk Carboon 1953
Deben 1974
Deblinghausen 1958
Deborah 1968
Delilah 1968
Della 1987
Den Velde-ZEZ2C-West 1993
Den Velde-ZEZ2C-East 1986
Den Velde-DC-East 1986
Den Velde-DC-West 1993
Dethlingen 1971
Deurningen-ZEZ2C 1997
Donkerbroek 1991
Détlingen

- Détlingen (Buntsandstein) 1964
- Dotlingen (Zechstein) 1965
Dreilingen 1978
Dudgeon 1967
Diste

— Diiste (Buntsandstein) 1957
— Diiste (Zechstein) 1957
— Diiste (Carboniferous) 1957
E12 Lelie 1996
E12 Tulp East 1991
E13 Epidoot 1984
E17A-DC 1996
E18-DF 2006
East Sean 1983
Ebstorf 1974
Ebstorf-Nord 1971
Een-ROCLT 2005
Eesveen-RO 1986
Egmond Binnen-RBMV 1997
Einloh 1988
Eleveld-RO 1971
Emlichheim

- Emlichheim (Zechstein) 1956

— Emlichheim (Carboniferous) 1956
Emlichheim-Nord

— Emlichheim-Nord 1967
(Zechstein)

— Emlichheim-Nord 1967
(Carboniferous)

Emmen-Nieuw Amsterdam- 1969

ZEZ2C

Emmen-ZEZ2C 1969

GE

UK
UK
UK
NL
NL

NL
NL

NL

NL
NL
UK
GE
UK
UK
UK
NL
NL

NL
NL
GE
NL
NL

GE
GE
GE
UK

GE
GE
GE
NL
NL
NL
NL
NL

UK
GE
GE
NL
NL
NL

GE
NL

GE
GE

GE

GE

NL

NL

complex

Rotliegend
Rotliegend
Rotliegend
Zechstein

Cretaceous

Zechstein
Zechstein

Cenozoic

Triassic

Carboniferous m

Rotliegend
Zechstein
Rotliegend
Rotliegend
Rotliegend
Zechstein
Zechstein

Carboniferous m

Carboniferous m

Rotliegend
Zechstein
Rotliegend

Triassic
Zechstein
Rotliegend
Rotliegend

Triassic
Zechstein

Carboniferous m

Carboniferous m

Carboniferous m

Carboniferous m

Carboniferous m

confidential

Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend

Triassic

Rotliegend
Rotliegend

Zechstein

Carboniferous m

Zechstein

Carboniferous m

Zechstein

Zechstein

0.74
5.55
0.61
0.49
1.13
0.24

1.42

2.38

11.78

Part of Thames

3.96
Part of Hewett
0.84
Part of Hewett
0.01

1.42

25.29
2.83
1.70

5.69
20.95
0.34

1.42
0.32
0.08
0.85
0.66
0.86
3.00
2.83

3.16
0.23
0.04
0.14
0.08
0.42

0.42
3.11

9.2

1.98

25.49

1959

1995
2007
1995
1999
1958

1992
1958

1959

1955

1998

1958

1979

1998

1988

1997

1995

1971

1964
1965
1978

1957
1957
1957

1994
1974
1971
2005

1988
1975

1956
1956

1967

1967

1975

1977

0.24

5.27

0.49

0.88

0.20

0.04

13.67

0.46
2.34

0.43
0.75

1.09

20.58

5.69
15.99
0.27

0.77
0.32
0.03

2.22
0.18
0.05
0.06

0.27
0.29

3.19
0.89

3.56

0.17

abandoned

in production

in production
ceased production
in production
abandoned

abandoned
abandoned

ceased production
(temporarily)

in production =

undeveloped
in production
in production
in production
in production
in production
undeveloped
ceased production
(temporarily)
in production
undeveloped
in production
undeveloped
undeveloped

abandoned

in production
in production
undeveloped

in production
abandoned
in production
undeveloped
undeveloped
undeveloped
undeveloped
development
expected

in production
abandoned
abandoned
in production
development
expected
development
expected

in production
in production

in production
in production

in production

in production

in production

in production

Emshérn/Emshoern-R0O
Engerhafe

Engwierum

— Engwierum-ROSLU

- Engwierum-ROSLL

Ensign

Esche

— Esche (Zechstein)
— Esche (Karbon)
Esmond

Europa

Excalibur
Exloo-ZEZ2C
Ezumazijl-ROSLU
F15-A

F15-B

F16-E-RO

F16-P

Feerwerd-ROSLU

Fehndorf

- Fehndorf (Buntsandstein)
- Fehndorf (Carboniferous)
Fizzy

Forbes

Franeker

Frenswegen

- Frenswegen (Zechstein)

1978 GE/NL

1976

1999
1999

1986

1959
1964
1982
1972
1988
1972
1998
1986
1998
2001
2004

1998

1965
1965
1995
1970
1978

1951

- Frenswegen (Carboniferous) 1951

G14-A

- G14-A-RBMD

- G14-A-RBMV
G14-B-RBMV
G16A

- G16A-SGGS

- G16A-ZECP
G17-A-RBMVL
G17A-S1-RBMVL
Gaag

— Gaag-RNUB

— Gaag-RBBM
Galahad

Galleon
Ganymede

Garrow
Gasselternijveen-ZEZ2C
Gawain

Geesbrug

- Geesbrug-ZEZ2C

— Geesbrug-RO

— Geesbrug-DC

Geestvaartpolder

- Geestvaartpolder-RB

— Geestvaartpolder-RN
Gieterveen

Goldenstedt (Buntsandstein)
Goldenstedt/Oythe
(Carboniferous)
Goldenstedt/Visbek
(Zechstein)

2005
2003
2004

1985
1985
1999
2004

1982
1982
1975
1985
1989
1992
1979
1988

1992

1992

1992

2005

2005

1981

1959

1959

1959

GE

NL
NL

UK

GE
GE
UK
UK
UK
NL
NL
NL
NL
NL
NL

NL

GE
GE
UK
UK
NL

GE
GE

NL
NL
NL

NL
NL
NL
NL

NL
NL
UK
UK
UK
UK
NL
UK

NL

NL

NL

NL

NL

NL

GE

GE

GE

Rotliegend
Rotliegend

Rotliegend
Rotliegend

Rotliegend

Zechstein

Carboniferous m

Triassic
Rotliegend
Rotliegend
Zechstein
Rotliegend
Triassic
Jurassic
Rotliegend
Rotliegend

Rotliegend

Triassic

Carboniferous |

Rotliegend
Triassic
Cretaceous

Zechstein

Carboniferous |

Triassic
Triassic

Triassic

Jurassic
Zechstein
Triassic
Triassic

Triassic
Triassic
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Zechstein
Rotliegend

Zechstein

Rotliegend

Carboniferous |

Triassic
Triassic
Zechstein

Triassic

L] | 0.03

Carboniferous m

Zechstein

3.65
0.41

0.41

0.28

8.86
1.76
6.09
0.71
1.42
7.28
1.70
8.92
0.85

0.40

1.92

0.85

1.47
0.14

0.45

5.01

3.54

1.33

3.11

3.68

7.93

7.93

4.29

21.43

7.79

1.42

0.99

6.06

3.40

2.27

0.71

1.42
3.40

66.54

1981
1976

2001
2001

1959
1964
1985
2000
1994

2000
1993
1998
2005

2000

1965
1965

1985
1997

1951
1951

2006
2006
2006

2006
2006
2002
2006

1989
1995
1994
1995
2007

1995

2005
2005

1959
1959

1959

3.65
0.41

0.04

0.10
0.13
8.87
1.53
5.67

0.27
6.43
0.93
2.14

0.08

0.99

0.85

1.47
0.01

0.18
0.21

0.87
0.90

0.20
0.20
2.15
0.75

1.28
3.92
15.07
7.15

5.87

0.23

1.26
2.34

49.71

abandoned
abandoned

abandoned
ceased production
(temporarily)
undeveloped

abandoned
abandoned

ceased production
in production

in production
undeveloped

in production

in production =
in production ®
in production
development
expected

ceased production
(temporarily)

abandoned

in production
undeveloped
ceased production
in production

abandoned
in production

in production
in production
in production

in production
in production
in production
in production

undeveloped
in production
in production
in production
in production
in production
undeveloped
in production

development
expected
development
expected
development
expected

in production
in production
undeveloped
in production
in production

in production



Gordon
Greetsiel

Grenzbereich Emsmuendung

Grijpskerk-RO

Groet Oost Rotliegend
Groet Rotliegend
Grolloo-DC

Groningen-RO
Grootegast-RO
Groothusen (Z5, Z7)
GroRes Meer

Grouw

Grove

Guinevere
Haakswold-ZEZ2C
Hademsdorf
Halfweg

Hamwiede

- Hamwiede (Rotliegend)

- Hamwiede (Carboniferous)

Hannibal
Hardenberg-DC
Hardenberg-East
Harlingen

- Harlingen Upper Cretaceous
- Harlingen Lower Cretaceous

Hawksley

Heiloo

Hekelingen

— Hekelingen-RBBM

— Hekelingen-RNUB
Helvellyn

Hemmelte (Buntsandstein)

Hemmelte/Kneheim/Vahren

(Zechstein)

Hengstlage (Buntsandstein)
Hengstlage/Sage/Sagermeer

(Zechstein)
Hesterberg (Zechstein)
Hewett

Hollum Ameland-RO
Hoogenweg-ZEZ2C

Horne
Horstbherg 71
Hoton
Houwerzijl-RO

Hunter

Husum Schneeren
Hyde

IJsselmonde

- IJsselmonde-NLFFD
— IJsselmonde-KNGLG
— IJsselmonde-KNNSL
— IJsselmonde-KNNSY
Imbrock
Indefatigable
Indefatigable South West
J03C-RO

Johnston

K1-A

1969
1972
1965
1990
2006
1965
1980

1959
1960
1965
1978
1965
1971
1988
1998
1941
1975

1990
1968
1987
1967
1988

1965
1964
1998
1965

1993
1993
1985
1964
1980

1963
1968

1967
1966

1964
1988

1992
1988
1989
1998

1992
1986
1982

1956
1956
1956
1956
1995
1966
1967
1995
1990
1986

UK
GE
GE
NL
NL
NL
NL

NL
NL
GE
GE
NL
UK
UK
NL
GE
NL

GE
GE
UK
NL
NL

NL
NL
UK
NL

NL
NL
UK
GE
GE

GE
GE

GE
UK

NL
NL

UK
GE
UK
NL

UK
GE
UK

NL
NL
NL
NL
GE
UK
UK
NL
UK
NL

B Triassic
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend

Carboniferous

Rotliegend
Rotliegend
Rotliegend
Rotliegend
Cretaceous
B Rotliegend
B Rotliegend
Zechstein
Cretaceous
B Rotliegend

Rotliegend

0.18

Carboniferous m

m Carboniferous m

Carboniferous m

Carboniferous m

Chalk
Cretaceous

m Carboniferous m

Triassic

Triassic
Triassic

B Rotliegend
Triassic
Zechstein

Triassic
Zechstein

Zechstein

W Triassic and
Zechstein
Rotliegend
Zechstein

B Rotliegend
Rotliegend
B Rotliegend
Rotliegend

B Triassic

3.99
1.84
59.54
8.50
0.57
7.08
3.51

2825.74

5.66
9.06
0.42
0.85
2.29
2.60

2.77

0.37
2.46

7.08

2.27

0.71

1.46

1.13

0.57

0.57

0.25

60.34

76.46
43.49

7.50

] 121.55

Carboniferous m

B Rotliegend

Cenozoic

Cretaceous
Cretaceous
Cretaceous
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend

Rotliegend

N 4.77
L] 10.71

8.50
0.42

1.19
0.00
3.67
0.28

0.03
7.50
3.61

0.08
0.28
0.34
0.73
1.70

80.92
1.71
4.25
6.44
9.91

1985
1972
1965
1993
2007
1974

1963
1979
1965
1978
1971
2007
1993

1941
1995

1990
1968

1975
1975

1988
1995
2002

2006
2006
2004
1964
1980

1963
1968

1967
1969

1999

2005
1988
2001
1999

2006
1986
1993

1972
1960
1958
1956
1995
1989
1995
1996
1994
2002

3.99
1.68
59.55

5.15

1888.44
0.90
7.35
0.40

0.18
2.45

0.05
1.88

1.33

1.46

0.20

0.33
0.20
26.76

60.61
23.97

6.21
120.40

0.25
0.00
1.28
0.03

0.03
7.92
3.09

0.08

0.28

4.77 0.34
10.71 0.73
0.87
131.43
1.53

4.19

5.50

4.70

ceased production
in production
abandoned

gas storage

in production

in production
development
expected

in production =

in production
abandoned

in production
in production
in production
in production
undeveloped
abandoned

in production

abandoned

in production
undeveloped
in production
in production

in production
in production
in production
undeveloped

in production
in production
in production
in production
in production

in production
in production

in production

in production =

undeveloped
ceased production
(temporarily)

in production
abandoned

in production
ceased production
(temporarily)

in production

in production =

in production

abandoned
abandoned
abandoned
abandoned
in production
in production
in production
in production

in production =

in production

K02A

- KO2A-ROSLL
- K02A-DC
K04-A Unit-DC
K04-B
K04-D
K04-E-RO
K04-N
K04-Z
KO5A-B
KO5A-D
KO5A-EN
KO5A-ES
K05A-RO
K05-C Unit-RO
K05-EC2
K05-FE
KO5-FW
K05-G
K05-U
K06-A
K06-C
K06-D
K06-DN
K06-G
K06-N
Ko6-T
K07A-RO
K07B-RO
K07C-RO
K07D-ROSLU
KO7E-ROSLU
KO8A-RO
K08B-RO

K08C-RO

K08D-RO
KO8F-ROSLU
K09AB-A
K09AB-B
K09C-A
K10-B
K10-C
K10-V
K11A-RO
K11B-RO
K11C-RO
K12-17-R0O
K12-A
K12B-RO
K12-C
K12-D
K12-E
K12-Flax
K12-Grape
K12-S1
K12-S2
K12-S3
K13-A
K13-B
K13-Cf
K13-De
K14A-RO

1987
1987
1991
1997
1989
1997
1998
1974
1992
1991
1992
1996
1988
1974
1994
1999
1999
1998
2002
2000
1986
1988
1989
1990
1992
1991
1969
1970
1996
1996
2000
1970
1972

1979

1997
2004
1983
1998
1985
1979
1980
1988
1971
1985
1990
2005
1975
1982
1984
1984
1985
2001
2000
1989
2001
2001
1972
1973
1977
1976
1970

NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL

NL

NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL

Rotliegend

H Carboniferous m

m Carboniferous m

H Carboniferous m

m Carboniferous m

Rotliegend
Rotliegend

Carboniferous m

Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend

Rotliegend

Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Rotliegend
Triassic

Triassic

Rotliegend
Rotliegend
Rotliegend

3.96

8.50

1.42
2.83
7.08
1.98
3.61
6.86
2.55

11.33
0.14
2.55
2.12

0.57
0.87
0.85
3.40
5.66
7.08
8.50
1.27
3.11
5.27
2.83
8.50
7.36

62.30
1.70

2.83

1.42
1.36
5.95
5.10
5.38
16.13
5.95
2.12
1.54
3.68

1.70
3.96
18.12
3.40
1.70
1.42
7.93

1.13
0.57
1.13
12.90
3.61
3.65
3.75
18.41

2005
2005
1998

1997
2001
2001

1995
1994
1997
1996
1994
1997
1997
2008
2008
1998

2000
1992
1992
1992
1999
1993
1999
1982
2003
1998
1998
2000
1978

1987

1987
1999
1987
1983
1983
1993
1980
1995
1995
2007
1983
1987
1984
1985
1986
2002
2002
1991
2002
2004
1976
1977
1978
1979
1977

1.21

6.90

0.63
1.29
1.29

1.57
1.35
0.73

20.41

0.92

0.21
1.93
2.64
2.47
1.42
0.16
0.14
5.04
1.77
4.07
1.58

54.02

5.33
1.72
5.11
16.13
0.20
1.56
1.54
0.13

18.68
0.96

12.90
2.67
3.65
2.81

18.77

in production
in production
in production
in production
in production
in production
in production
undeveloped
in production
in production
in production
in production
in production
in production
in production
in production
in production
in production
undeveloped
in production
in production
in production
in production
in production
in production
in production
in production
in production
in production
in production
in production
in production
development
expected

ceased production

(temporarily)
undeveloped
undeveloped
in production
in production
in production
abandoned
abandoned
abandoned
abandoned
abandoned
abandoned
in production
abandoned
in production
in production
in production
abandoned
in production
in production
abandoned
in production
in production
abandoned
abandoned
abandoned
abandoned
in production

K14B-RO
K14C-RO
K15A-RO
K15B-RO

K15C-RO

K15D-RO
K15E-RO
K15-FA-SW

K15-FB-NE
K15F-RO
K15G-RO
K15H-RO
K15I-RO
K15J-ROSL
K15K-ROSL-EXT
K15K-ROSLL
K15L-RO
K15M-RO

K16-5

K17B-RO
K17FA-RO
K18B-RO

Kalle

- Kalle (Zechstein)
- Kalle (Carboniferous)
Kelvin

Kepler
Kerkwijk-RNUB
Ketch

Kijkduin Zee-RBBM
Kilmar
Kirchhatten
Kirchseelte
Klosterseelte
Kneheim (Buntsandstein)
Kollumerland-RO
Kollum-Noord-RO
Kollum-RO
Kommerzijl-RO
LO1-A

LO2A-RBM
L02B-RBM
L02C-RBMVL