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O Main driving force: gravity
O Cross-formational groundwater flow
O Hierarchically nested flow systems
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3. Regional

O Different flow regimes
1. Recharge
2. Midline
3. Discharge
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Ground water and hydrocarbon migration

Formation pressures:

~ Subnormal Hydrostatic
Supernormol

Area of:ascending flow
positive water balance
high salinity

> Salkine marshes 3’)” fla?

posihve lemperature anomaly
posilive pressure anomalies

Area of negative
water balance
Fresh woter
morsh

Scil erosion

{

4
AW

Ouasxslognqm zone, high TDS
Hydraulic trap:convergence of transported motter
[sopotential contour line
—p Flow line
Chemical facies boundary
2  Water level in well
é" Spring

i:} Xerophytic vegelation
¥ Preatophytic vegetation
-Ap Negative pressure anomaly

-A 3% Anomaly of geothermal
dz temperature &gradient due
to convection

C:j Relatively high permeability

T6th J. (1988)




discharge

increasing TDS content

change in anion facies

TR Line of equal hydraulic head
P Flow line
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Artesian basin Terrestrial source
Marshes of hydrocarbons
High salinity
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entrapment

a fundamental condition for the
dynamic trapping is the

FLUID-POTENTIAL MINIMUM N - = — — Ayardulic tiap | —
P —— —-""T-?E'mcrna
T Gas"] _ —  Migrating hydrocarbons - === Source rock and aquitard
3 possib|e situations: = Oil | accumulation  ____ water flow line - Reservoir rock, carrier bed & aquifer
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|. no water flow — hydrostatic

" needed: lithology, hydrodi ic t
Pl e mmmmmm) hydrodinamic traps
structure (Hubbert, 1953)

7. unidirectional water flow

) hydravlic traps (16th, 1980
3. opposite directed water 4 =5 It |

flows
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flow pattern determines the
location of hydraulic traps

fluid potential minimum

these hydraulic fraps are always
aftributed to the quasi-stagnant
ZoNnes

high TDS content

temperature and pressure
decreases into the
direction of the surface
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Xiao-Wei Jiang et al. (2012)
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Flow systems also change!

Changing of boundary
conditions
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Adjustment of flow systems
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Repositioning of hydrocarbons
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Gravity-flow related hydrogeologic
phenomena can be categorised as:

indicators of petroleum accumulation!
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created by processes that may generate
petroleum deposits
main characteristics of discharge areas, hydraulic and hydrodynamic traps

fluid potential minima
superhydrostatic pore pressures
flowing artesian wells

slight/zero lateral potential
gradients

slighter theoretically calculated
tilt of oil-water interfaces than the
dip of caprocks

positive geothermal anomalies
marshes

O O O O O O O O

soil salinization

salt-water discharge

increases in formation water salinity
reducing near-surface conditions
altered soils

H2

sulfide ores

radiometric and electrotelluric
anomalies
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phenomena with a confribution
from petroleum deposits

O oil springs
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oil seeps

O hydrocarbon gases in spring e, ,
waters e \

O soil wax

O anomalous growth of
hydrocarbon-metabolizing
bacteria €

O oil sand e @ & 10




Examples, practical utilization

THE GEOCHEMICAL CHIMNEY
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flows: hydraulic trap region of gravity flow
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—s —» compaction flow
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O Coexistence of: two convergent flows, fluid potential minimum, decreasing
temperature and pressure and increasing salinity

O Unidirectional flow Convergence of two flows
O In the hydraulic trap bigger water effect mmp more unstable oil accumultaion

O The pattern of the flow system and phenomenas on the surface can help predict the
location of accumulations

O ,,Based on these relations and phenomena, that is, applying hydrogeological principles and
techniques, the conventional arsenal of geology, geophysics, and organic geochemistry of the
explorationist may be broadended by a hydrogeological approach to basin analysis and
petroleum exploration to be called, perhaps,

Peilroleum Hydrogeology.”
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