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Micron Scale
Pore System Parameters
•Permeability

•Imbibition Rel Perm

•Ultimate Recovery

Centimeter Scale
Wireline Log Responses

•NMR 

Mile Scale 
Depositional Rock Types

Arab D Facies Architecture
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SAMPLE NO.: 67 Large ClCorr CANTRELL 

NO.: IIA Phi: 15.5 BVTot: 17.20 Perm: 13.8 

Thomeer Perm: 7.1 PORE SYSTEM 1: G1: 

1.35 Pd1: 9.00 BV1: 15.00 Closure Corr: 

3.00 PORE SYSTEM 2: G2: 0.20 Pd2: 

450.00 BV2: 2.20 PORE SYSTEM 3: G3:   

Pd3:   BV3: 0.00
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Rosetta Stone



Arab D Limestone
Porositons

Recurring Maximum Pore Throat Diameter Modes

Captured by the Thomeer Parameterization



Pore Network Game



Pore Network Game

A large number, n, of microscopic data recording devices are inserted at random 
locations into the pore network

The devices are programmed to move in the pore network but must always go through 
equal or larger pore throat diameters

The devices record the current maximum pore throat diameter that they have 
encountered

The devices are retrieved when they exit the pore system and interrogated



484 Rosetta Stone MICP curves, Thomeer analyzed and closure 
corrected



M_1 Emphasized











Ghawar Arab D Rosetta Stone
Three Languages of the Subsurface
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Sequence Stratigraphy

Petrophysical Rock Types 

(Rosetta PRT)

Rock Properties

Depositional Rock Types 

By PRT:

ROS, Recovery, 

Perm, Rel Perm

Exponents



How to win at ‚Hangman‛ 
Basic Information

____  ____  ____  ____  ____  ____  ____  ____  ____  …

1) How many letters in the words?  (Probability distribution 

of word lengths)

2)   How many letters in the language?

3)   Probability profile of the use of each letter. 



Arab D Limestone
Porositons

Recurring Maximum Pore Throat Diameter Modes

Captured by the Thomeer Parameterization

A four character  “alphabet” for the Arab D limestone

pore systems



The Language of Arab D Limestone Pore Systems

The pore system words have at most three letters, commonly two

M and 1 are highly occurring as the M_1 word in the grainstone and packstone SO, SRAC, CLADO 
context

2, 3 occur most commonly in the Micrite context

Maximum Pore Throat diameters have four distinct ranges of preferential values, modes, 
porositons



HWM-C Facies in terms of Porositon Classified Pore 
Systems



Porositons from Multiple Arab Reservoirs show similar 
behaviors except when Echinoderm ” Syntaxial overgrowth 

cements are present ” see Clerke Geo 2010



Maximum Pore Throat Diameter modes may be related to common pore body 
diameters

Porositon ” Porobodon Conjecture



Modes in the Pore Body Spectrum?

“ If there are modes in the pore body spectrum then we have been 
playing the NMR inversion game poorly

“ NMR inversion currently assumes smoothness (regularization)

“ Like playing Hangman assuming ‘q’ is as common as ‘p’ or ‘r, s’

“ NMR Inversion can be improved by including mode probabilities in the 
pore body spectrum, if they exist !

CIPHER Technology

Joint Development of Saudi Aramco and Schlumberger



In fact even with regularization we don’t get rid of the 
recurring modes!



Porositons * f ave

M          1        2  3         

Arab D NMR Signals

Porosity Lithology

E. A. Clerke and E. C. Phillips, 2005

Porobodons

M          1        2         

Mode Count

NMR 
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Modes Modes Everywhere



Cantrell and Hagerty, GeoArabia Vol 4, No 2, 1999

Skeletal- Oolitic 



HWM-C Facies in terms of Porositon Classified Pore 
Systems



UMiami, Carbonate Sedimentology Laboratory
Dual porosity systems in recent carbonates



Australian National University micro CT 
Sok et al.

Macropores Micropores Macropores & Micropores



Rosetta Stone Selected Results

Bimodality common in porous reservoir rock



Rosetta Stone Selected Results
Bimodality common in permeable reservoir rock



Map Inversion Rock Typing (MIRT)
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ROS by Rosetta Stone Ultimate Recovery Rock Types



Transport Property Models for

Multimodal Carbonate Pore Systems

- active investigations

- improved understanding of Rock ” Fluid interactions


