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Characterisation and prediction of the subsurface architecture in 
hydrocarbon reservoirs and groundwater aquifers requires a genetic 
understanding of scdimentary heterogeneities.  This can be achieved 
in studying comparable surface outcrop analogs. We propose a 

2)  

3) 

process-based methodology to analyse heterogeneities in  
hierarchical wav, rnoving frorn the smallest to the 

prescrvation of fades tracts. 
4) Megascale heterogeneities: caused by the fundamental sedi

and sequences, which reflect thc Stratigraphie 
of srnall basclevel fluctuations. 

5) Gigaseale hcterogeneities: caused by the stacking of funda-
mental within a hierarchy, whieh is controlled 
by long-term baselevel 

Understanding the formative pro<:esses of each scale allows to de
duce "mies" and predictions on the distribution of heterogencities 
in the subsurli1ce . This approach of "dynarnic stratigraphy" is i l lu
strated by two case studies using outcrop analogues for subsurfacc 
rcservoirs and aquifers. A eombination with petrophysical (poro
sity, permeabili ty, gamma-ray logs) and geophysical tools (3-D 
georadar) should lead to an integrated data set for reservoir/aquifer 
rnodelling frorn mieroscopk to seisrnic scale. 

1 8  

Engineering Properties of Qauternary Deposits in 
Basrah City, South of lraq 
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strata reprisented 
nnt"t'\1'\CP< a nurnbef of ( 1 2 1 )  Si(CS distributed ran

(478) boreholes of 
m bclow mean sea Ievel are studied. 

The data are obtained frorn the tests of Atterberg's Iimits, grain 
size distribution, and the (n-valucs) for SPT. 
Tbc Quatemary are classified into two main groups; firstly 
the cohesive represented by the rcccnt clay and silty clay and 
Alharnrnar Fonnation dcposits. And secondly is thc noncohesive 
deposits represented by sands of Dibdiba Formation. 
A!.:!.:ording to the consistency of cohesive deposits and the compact
ness of noncohesive deposits, ten strata can bc idcntified starting 
from the ground surface, as follows: 
StifT brown silty clay (CL & CH), very sti ff brownish-grey silty 
clay.or clayey silt (Cl, CH & OH), stiff g rey clayey s i lt (CL), 
medium to stiff gray clayey silt Iaminated with silt (CL), soft grey 
claycy silt Iaminated with silt (CL, CH & OH), medium to stiff 
grey dayey silt (CL, CH & OH ), medium to slff grey clayey silt 
(CL, CH & OH),  stiff grey clayey sllt (CL), very stiff grey sandy 
silt clay and clayey silt (CL, CH & OH), hard brown clayey silt 
(CL & CIT), and very dense silty sand with sand (SM). 

(Geo)Statistics on thin turbidite sandstones in the 
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marine environment and 
of siliclastic deposits with varlous 
turbiditic sandstones form gas reservoirs in RAG's concession arca. 
Detalled geological characterizatlon of thc reservoirs is difficult. 
The individual sandstones and sandy are 
too thin to be resolvcd on a seisrnic Reservoirs are made 
up of sevcral sandstone sheets with i nterbedded shales and 
conglornerates. Tbc succcssion i s  characterized b y  nurnerous 
submarine erosions. Prominent i mpedanee boundaries are formed 

a range of lithological contacts and are not always related to a 
reservoir rock. In the past, only mapable packages that contained 
reservoir sandstones were interpreted on the seismic. 
In the statistical approach, weil rescrvoir parameters and seismic 
attributes are cornpared to find relations between them. One or 
rnore surfaces are rnapped that are associated with a sequenee of 
i nterest.  Various seismic attri bute rnaps of this  s urfacc are 
generated. Tf a correlation is found it  can be used to create a 
rcservoir property rnap by co-kriging the seisrnic grid and the 
petrophysical data. Statistical techniques are used to identify 
separate populations or groups. The standard tests of statlstical 
signifieance are not applicable where the data points arc not 
Independent. lt has proved difficult to rnodel thc subtle Stratigraphie 
variations. Map validation is being used to date: Evaluation of 
patterns and distributions in light of other geological or production 
infonnation. 




