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RESERVOIR DESCRIPTION FOR 
EXPLORATION AM) DEVELOPMENT: 
WHAT 1s NEEDED AND WHEN 

Thebiiest chaUenge forgoobgists, g e ~ p h y ~ s t s ,  and 
petrokum engineers now and in the decades ahead is to 
significantiy improve hydrocarbon recowry from all new 
and previously .discovered m v o i r s .  Keystone of the 
methodology required to improve oil a n d m  production, as 
well as to evaluate and d e l i i t e  new rosorvss, is a detailed 
reservoir dsaniption This is a charaderization of the 
resemirand nonreserwir rock fluid system that is appro- 
priate in content and detail for the particular stago of 
exploration and production. The typo and amount of data 
required for a proper r e s e m k  description are diverse, from 
d disciplines, and depend upon where the reservoir is 
initsE&Pcyclo.TheE&Pcydetsviewodasacontinuous 
serles of overlapping stages from diwwery, through 
appraisal, planning, development, and reservoir manage- 
ment. The concepts and data needed to deline and exploit 

reservoirs bexme more complex and quantitative as 
production becomes more mature. Concepts, data, and 
modsls dedoFed durins the prod- Phi=% 
reapplied to exploration, provide important wkh to the 
expbmtionkts for evaluating trapping elements, seals. 
reservoir oralitv. and risks in basin and wildcat waluation. 

Whkone-l& at the quertion "When is a reservoir 
demipth needed?"the aruwrsr is simple. The need starts 
once a di&aay is made and the d i i  is beina 
appraised an to the best estimates of hydrocarbon in place, 
recoverable rasorvea and rates d ~roduction. Asa field or 
rossrvoir gous t h m d  its typical %fe cycle" of discovery, 
appmkd, p b r m i  development. and r d  manege- 
ment, a mow complete discription is both necessary and 
possible. Key concepts and methodobav for reservoir 
description approprhte to the hiitory and stage of 6eW 
reservoir dapktion are illustrated by caw studies from 
several basii~s around the world. Check lists that outline 
reservoir description needs and timing are discussed in the 
context of the stage of fisd/reserwirexplo'iation. 

A aiiicrl first step in the resewoi~ description process 
is the reco@lon of any oorretatlve resenroir subzones ot 
layers and any intervening dense, impermeable, or low- 
pennsabiiutrata. Knowledge of the d e p o ~ d i m g e n e -  
tic processcll controhg reservoir and nonreservoir rock b 
essential to determine onesability and degree of conMence 
in conelatatmg theae units. Ssismic ssquonce, lithologic, and 
fluid anal&andwelCdocumentedoutcrooshldies canadd 
~ ~ t l y i n e s t a b l i s h i n g i n t e r ~ s ~ c o r r e ~ n s .  Recogniz- 
ing and mapping all vertical or horiaontalfluidJbw barriers, 
as well an %ief" zones or zone of unusual permeabii 
contrast and faults, are critically important to all recowry 
processes. flow-test datadowtalled with -of the 
reservoir and nonresawir framework based on geology/ 
geophysysks pmvidea the best reservoir dexription of 
continuity/dkontinuity. 

Structural and ahatigraphii maps, crosssections, and 
fence and block diagram are the illustrations used to 
convey the threedimensional geometry, distribution, and 
continuity of the reaenmir, nonreservoir, and aquifer. A 
variety of computer programs aid in preparing these 
illustrations. lsopach maps without the accompaning dotail 
conebtim craaM,shave been theu- ofmany projects. 
Net pay isopach maps drawn to provide the baeis for 
determining hydrocarbonein-place have "tricked" many 
petmhum -8 into bolisving a reservoir is more 
continuous, nors homogeneous, and lessshatifkd than it 
aduallykTJteimportanceof~~~~usahalebarienol 
Ihnited areal extent on coningand the mainage ofoil from ;r 
ga5invaded aea are Jhrshated. 

The recqmiihn, selection. and description of res-etuoir 
unitsorlwenand then the communication of this"piaUre1' 
to the pakleum e-ere are fundamental contnhtions 
and the w q m d i  of the goolos;stdgeophyeicists team 
members. A coordinated dataacquisition program can 
greatly improve the probgbKties of correct aswssments in 
discovery, appraisal, danning, development and reservoir 
maragomsnt 

In explofakn ventures, detailed r e s e ~ ~ i r  description 
studies made during the production s t a m  provide the 
critical &a needed by the oxplorationist to estimate 
r d  and seal quality from seismic, well lags. a d  
-pies. 


