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Abstract 

The paper explores some rock-typing approaches to characterize the reservoir quality in the Arab Formation in onshore field of the UAE. The 
analysis aims to capture the heterogeneity of the reservoir, lateral continuity, and link to the sedimentary and diagenetic settings. The data base 
used were the core analysis (RCA and SCAL), slab and thin section description, and well logs. That information was assembled/integrated 
employing different Rock-typing approaches defined. 

The main focus was in the upper section of the Arab Formation dominated by dolomitic limestone intercalated with anhydrites. In most of the 
cases, the precursor rock fabric was preserved or at least interpreted from the thin sections. However, the diagenesis was important enough to 
have a strong overprint on the rock-quality of the reservoir and needed to be considered. Being the data concentrated in the crest of the 
structure, the challenge was to link the rock-typing to pre-conditioned sedimentary setting that once defined, it is expected to be the control for 
the 3D distribution of the rock-types in the reservoir model. 

The approaches have in common two main stages, the 1D modeling (at well level) and the 3D extrapolation. It has been considered that in the 
1D modeling, rock-type definition, goes in to three layers of analysis: cored, uncored wells, and an integration layer. Basically, the 1D models 
(rock-typing approaches) were calibrated with the core data to be able to calculate the rock-types in the uncored wells.  

Three main approaches were used: (1) Lucia’s (1995-2007), (2) PC-Types: FZI iso lines/classes or GHE (Cortez and Corbett, 2005) combined 
with MICP data families which it is called in this paper PC-Types, and (3) Lithotypes, based on the lithological description which represents a 
more genetic approach. Lucia’s method explores the textural aspects of the rock and aims to translate it into an RFN class that links Poro/Perm 
transforms and SW estimations to the texture of the rock. The PC-Types on the other hand, based its rock-type classes according to the families 
of SW-height curves and pore throat distributions. If they are transformed into J-functions, a derivation of PC-Types is then linked to 



porosity/permeability relationships (GHE-classes), in which case a correspondence analysis is performed between the PC-Types and the GHE 
classes. Finally, the Lithotypes explore the lithology classes identified in the core description, partitioned in different categories. They were 
extrapolated to the uncored wells using different multivariable techniques (i.e. NN and Cluster Analysis). Each Lithotype has a corresponding 
poro/perm model and SW estimation functions calibrated with MICP data. 
 
The final resulting rock-type models will use the poro/perm relationships and SW-H functions defined in 1D modeling stage. They represent 
scenarios that carry on in the 3D modeling and uncertainty analysis. The link between the rock-types and conceptual sedimentary model will 
allow a more realistic extrapolation of the rock-types beyond well control leading to more consistent 3D rock-type models and as per as 
consequence a more robust 3D property models linked to them. 
 

Selected References 
 
Al-Silwadi, M.S., A. Kirkham, M.D. Simmons, and B.N. Twombley, 1996, New Insights into Regional Correlation and Sedimentology, Arab 
Formation (Upper Jurassic), Offshore Abu Dhabi: GeoArabia, v. 1/1, p. 6-27. 
 
Cortez, O.D., and P.W.M. Corbett, 2005, Time Lapse Production Logging and the Concept of Flowing Units. (SPE paper 94436.) Paper 
presented at the European EAGE Annual Conference, Madrid, Spain, 13–16 June 2005 
 
Lucia, F.J., 1995, Rock Fabric/Petrophysical Classification of Carbonate Pore Space for Reservoir Characterization: American Association of 
Petroleum Geologists Bulletin, v. 79/9, p. 1275-1300. 
 
Lucia, F.J., 1998, Rock Fabric Approach to Petrophysical Quantification of Geologic Descriptions: Shuaiba (Middle Cretaceous) Reservoir, Idd 
el Shargi Field, Offshore Qatar: 3rd Middle East Geosciences Conference, GEO’98, Abstracts, GeoArabia, v. 3/1, p. 122. 
 
Lucia, F.J., 1999, Carbonate Reservoir Characterization: Springer-Verlag, Berlin, 226 p. 
 
Lucia, F.J., J.W. Jennings, M. Rahnis, and F.O. Meyer, 2001, Permeability and Rock Fabric from Wireline Logs, Arab-D Reservoir, Ghawar 
Field, Saudi Arabia: GeoArabia, v. 6/4, p. 619-646. 
 
Lucia, F.J., 2007, Carbonate Reservoir Characterization: An Integrated Approach, 2nd ed.: Springer-Verlag, New York, 336 p. 
 



ADNOC Classification: Internal

ZONES A M W WP P PG G F R B Br DM MD DW DP DG DF DR DB MR

ALL
16.2 20.79 62.83

16.2 7.52 9.29 1.55 1.11 0.22 0.22 0.22 0.66 13.5 2.65 5.53 34.1 5.09 0.66 0.22 1.11 0.22

1
6.25 43.75 50

6.25 25 18.8 18.8 6.25 25

2
12 30 58

12 4 22 2 2 10 6 24 14 2 2

3
13 26.08 60.86

13 21.7 2.17 2.17 6.52 2.17 2.17 47.8 2.17

4
22.7 27.28 50

22.7 4.55 22.7 4.55 45.5

5
25 25 50.01

25 4.17 20.8 41.7 4.17 4.17

6
10 12.86 77.15

10 7.14 1.43 4.29 7.14 4.29 54.3 8.57 1.43 1.43

7
8.53 13.96 77.52

8.53 11.6 1.55 0.78 31.8 2.33 7.75 33.3 2.33

8
15.4 10.25 71.79

15.4 2.56 5.13 2.56 10.3 10.3 15.4 15.4 18 2.56

9
50 38.47 11.54

50 19.2 7.69 3.85 3.85 3.85 11.5

10
40 23.33 36.66

40 13.3 10 10 3.33 20 3.33

11
15.7 74.18 9.56

15.7 33.2 15.2 11.8 3.37 1.69 2.25 2.25 2.81 1.69 1.69 0.56 2.81 2.81 1.69 0.56

1

Fcore vs FLog

3D SED-

MODEL

3D RT-LUCIA

POROSITY

SEISMIC
(INVERSION-ATTRIBUTES)

LUCIA

PERMEABILITY

SWLUCIA

TRENDS
(PALEO-STRUCTURE VS 

POROSITY)

BASED ON J-FUNCTION

3D PC-TYPES

POROSITY

GHE AND/OR R35

PERMEABILITY

SWJ-FUNCTION

BASED ON SW-H

3D PC-TYPES

POROSITY

GHE AND/OR R35

PERMEABILITY

SWSW-H

3D SED-

MODEL
(OPTIONAL)

3D SED-

MODEL
(OPTIONAL)

3D RT
(ELECTROFACIES-

LITHOTYPES)

POROSITY

BEST FIT PER RT

PERMEABILITY

SWBESTFIT

3D SED-

MODEL
(OPTIONAL)

CORRESPONDENCE 

ANALYSIS

L
IN

K

LUCIA PC-TYPES Lithotypes

ENFORCED SOFT LINK SOFT LINK SOFT LINK

Core Data

(Poro-Perm)

Core Description

&

Thin Sections

RFNF-K
(Based on Poro-Perm 

Xplots)

SWLuciaCore

(Based on RFNCore)

SWArchie
RFNsw

(Based on Sw)

SwLucia

vs

SwArchie

Cross

Calibration

RFNFinalSwLuciaFinal

PermLuciaFinal

KLucia

vs

KCore

Validation/Calibration

Layer

Core Data Layer

Log Data Layer

Input

InputOutput

Texture

C

DB

A

ONLY  CORED SAMPLES

RFN0.5 RFN1 RFN1..5 RFN2 RFN2.5 RFN3 RFN3.5 RFN4

ALL

SS

IRL

IBD

SL

BS

Core Data
(Capillary Pressure data

& Core Phi, Core K)

Core Description

&

Thin Sections

PCTypes
(Based on PC)

SWArchie
PCTypesLog

(Based on SwArchie and H)

SwPCTypes

vs

SwArchie

PCTypesFinal

SwPCFinal

KPCFinal

Correspondence 

Analysis: GHE & RT35

Input

Input
Output

K definition

Pctypes

Combined with 

GHE

GHE
(Based on Poro-Perm 

Xplots)

GHELog:

NN, Electrofacies, 

NNGHEFinal

KGHEFinal

KGHE

vs

KCore

Output

Uncored-wells

Uncored-wells

FZI=RQI/FZ 0.0314*SQRT(K/F)/(F/(1-F)) GHE=ABS(1.4428*Ln(FZI)+4.4149)

FZI GHE
48 10

24 9

12 8

6 7

3 6

1.5 5

0.75 4

0.375 3

0.1875 2

0.0938 1

Fcore

FLog KCore

KGHE

Litho

Lim

Anh

Dol

Capillary Pressure Data2018 Swarchie/HFWL Data

MICP

Water Saturation

S
W

A
R

C
H

IE

SWPcType-SwH

SWARCHIE

SWJtypes

DIFF=SWEstimated- SWArchie

CORRESPONDENCE WITH  SED-SETTING

GHE1 GHE2 GHE3 GHE4 GHE5 GHE6 GHE7 GHE8 GHE9 GHE10

PCH1

PCH2

PCH3

PCH4

PCH5

PCH6

PCH7

PCH8

PCH9

PCH10

PCH1 PCH2 PCH3 PCH4 PCH5 PCH6 PCH7 PCH8 PCH9 PCH10 PCH11

ALL

SS

IRL

IBD

SL

BS

CORRESPONDENCE WITH  PERM-GHE-FUNCTIONS

CONTRIBUTORS

Jose Gregorio Rodriguez Gonzalez1; Wala Sahel Abdulla 
Mohammed Bin Ishaq1; and Moza Ahmed Al Teneiji1*

1 - ADNOC Sour Gas - PO Box 44115, Abu Dhabi, UAE

Three Rock-Typing methods and implementation as part of the reservoir characterization and uncertainty assessment: an 
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INTRODUCTION AND AIMS

This poster explores some rock-typing approaches to characterize the reservoir quality in the Arab formation
in onshore field of the UAE. The analysis aims to capture the heterogeneity of the reservoir, lateral continuity
and link to the sedimentary and diagenetic settings. The data base used were the core analysis (RCA and
SCAL), slab and thin section description and well logs. That information was assembled/integrated employing
different Rock-typing approaches defined.

Three main Rock typing approaches were used: 
1. Lucia’s (1995-2007) 
2. PC-Types 
3. Litho-types (Not Shown)
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SUMMARY

Through the implementation of the rock-typing methods, the extent of variation, heterogeneity & diagenetic
control on the RQ can be explored. The resulting rock-typing models will use the poro/perm relationships and
SW-H functions defined in 1D modeling stage. They represent scenarios that are carry on in the 3D modeling and
uncertainty analysis. The link between the rock-types and conceptual sedimentary model will allow a more
realistic extrapolation of the rock-types beyond well control leading to more consistent 3D rock-type models and
as per as consequence a more robust 3D property.

Al-Silwadi et al., 1996.

MODELING SCENARIOS BASED ON ROCK-TYPING APPROACHES
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