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McElroy Ficld. located in brcst Tcxas along the 
boundary b ebm Gane and Upton Counties, lies 
along the eastern cdgc of the Central Basin I'lalform. 
Production is from the Permian-age Grayburg Forma- 
tion, a thick sequence of anhydritic doloslnncs and 
siltstoncr Thcse rdimcnts have undcrgonc a corn 
plex history of rdimentation and diagcncsis that 
ultimately controlled the relative productivity of 
Ihc mcrvoir. 

'Ihe structure of the resmpir in hfcflmy Field is 
a north-south trending as)munehical anticline with a 
steep cast flank and gentlydipping west flank (Fig. 
1). A stratigraphic permeability bamcr dcfines thc 
wcstcm boundary of the ficld, whereas thc castcrn 
edge of the rewn,oir is limited by a gradual rrduclion 
of pcnneability couplcd with an i n a c a r  in walcr 
saturation. 

h'ells in McRrw Field range in dcpth fnsm 3,000 
to 4,100 H and produce from a gross section that 
averages 275 ft in thick- AuerapF rcsm'oir 
porosity is 14 pcrccnt, with pcrmcabilily ranging 
from 0.01 lo 2000 rnd. Resewoir energy is pro\idcd by 
a solution gasdrive mechanism- Total arcal cxlcnt of 
the ficld is in cxccss of 50 square mils, of which a 35 
qua=  mile portion is 100 percent Chevron o%vnd and 

Fgure 1. erudure map of a marker withim :he m e r  porlicn 
d the Gayburg Fomation over the t.(cEltoy Field ~llvstrales 
the arongty rrymmo:rid nat~re  of the antsno. The map 
retieas vabes tha; are related to a sea-lavel datum. 
Gaowic dxa M i t e  Me timing d the fa'd~ng is wsb 
Gayburg Pwnian inage. 

opcratcd (Fig. 2). Discovery d the ficld in 1926 has 
lxcn followcd by continuous dcvclopmcnt that now 



indudes more than Is00 wells Secondary m\ny 
pmasing of the nurvoir began in 1960. C u m t  
plans i ~ l ~ d e  hrgcsc~lle alteration of the water- 
flooding program as wdl as polymer and pilot CQ- 
injection pm@k 

STRATIGRAPHY MP FACIES 

Stratigraphic relations within hidlroy Feki 
have brrn dixusscd by Longacre (1980, 19S3) and 
Ha& a d  others (1984). Prior to deposition of the 
Grayburg Formation, a regrnsion exposcd thc undcr- 
lying San Andrcs carbonate platfonn. During a~br 
qucnt rellooding of the platform, a shallowing 
upward sequenceof Craybugcarbonatc shclf dcposits 
accumulated (Fig .  3 and 4). Opcn-shelf dcposits at 
thc base of the sequence are dolowackcstones and 
packtono that are commonly burrowvd mixtum of 
pcloids and fusulinids. The overlying shallow-shdf 
facies is formed of bumwed dolowackcstoncs and 
packslones containing pclccypods and pcloids. Thc 
capping regmsive portion of the scqucncc comprixs 

shalbw-watcr shclf to mlcrtidal rdhnarh of thf 
uppcr Grayburg, which form the main portion of the 
m o i r .  These d i m e n i s  are kterogcneous and 
contain a varicty of lithologies intradast, fusulmid, 
and wid dolopinstones are interbedded with dolo- 
mudstons, burrowcd dolowadrcstona, and minor 
quartz silt Fig. 5). The uppcr Cnyburg deposits 
along with the owrlying supratidal anhydrites, 
siltstom, and tidal-flat dolomita of thc Quccn 
Formalion, which form thc scal for the m o i r ,  
pqdcdfromwTsttoeast-Lhefrkl. 

InmcryUallinc porosity is common m all 
memoir dolostoncs Other p o d t y  types are also 
important: in tcpnular  porosity occurs in 
dolofirainslones, moldii porosity fonned aftcr the 
solution of p c l q p d s  and fuwllinids is common in 
dolowackcstoncs and packstones, and vugular and 
fracture porosity are prcscnt in portions of the field. 
Shallow-watcr shclf dcposits arc ho-s 
umkatificd, bioturbatcd dolowackcstom and 
packstoms Vertical continuity within this wne is 

Fwm 2 Mesh penpc lh  strvcure map d an wxmf GraykPg ma*. overlain by a map 
of well localians in McElmv F~eld. Snce 1926. more than 18CO wells have been  dtilled in 
thO field. Developnenl oi the reservo#r has been through panemod driling lo infIu@C4 
the tuocffs of wareffkxdng. Dfferent werns have been employed to e x p h  varying 
resemi qwhty - sun9ow pazerns in the cenlral poflom al tho fmld and nine-spa 
morns on both the eauwn and -tern flarks. ~ o a m a t e l y  1350 prod- welk 
are sq@c+Ied by 450 waler npam wlk 



Fgun 3. Typo kg d wea J. T. M b o y  1026 horn the onhat pan d Mdroy F d  
ihMraleS typical Gamma Ray and Neutmn kg raspomws. Porosity values have been 
cotroctad to care-equivabnt values over the roroNoir inlaval. The iacies within the 
Grayburg have been defined by study d both mmrentimal mre and wifeline legs. Well- 
bore diagram ilustrates padorated intewak 

good, despite bcalized nonpomus anw due to 
sulphate cementation The bed porosity and 
permeability occur in the overlying shallow-watcr 
*If and intcriidal lithofacies. Thcsc d-ts arc 
stratified and show abrupt l i t h ~ l ~ c a l  variation 
vertically and horizontally- Accompanying this 
variation are changes in porosity and pcrmcability. 
Dologminstons and dolopackstones of this facie arc 
porous in the central portion of the ficld and 
nonporous on the flanks. 

RESERVOIR DEVELOPMEST 

Oil/water poduction and m i r  prcssurc 

conform to the dcvclopmcnt and orientation of 
pcmrability within the pay inteml. Recovery 
varies between the central and tlanking areas of the 
field: highest movcrics in the m t r a l  portion of the 
fickl reflect favorable -vir quality which has 
inf lucrud the s u m  of both primary and secondary 
p n m x s .  whcrcas poorer reservoir perforrnancc in 
the flanking areas of the field is related to dmeascd 
rcscrvoir quality (Fig. 6). C u m u l a t i v ~ u c t i o n  
data indicate that maximum production has taw 
from wrlls in the ccnhal portion of the field that are 
situated along the crest of the stnrcture. R m w i r  
wncs thin toward the eastern flank of the field and 
pinchout to the wcst (Fig. I). Interbedded nonporous 



Fgum 4. Wmm& stratigraphic aoss eoQion thmqh 
Mdlroy Field. Dobslones d the Grayburg Formation 
indude open-show deposits lwmed dunq a Iransgression 
d the prcmously-expored San Andres she# and overwing 
shalbwwater shell and hm&ai regroske deposes. 
Conlmwd regrestion resuiled in ev-i* C e p A s  
i m i q  t& vpdv and wedyhg seats. The wdp 
per&lay barrier W defines (he western .dge 01 the 
r~ld is duo to oMporite M n g  of poc0fily in dclomfies as 
~~totiginboddedevaporiles.~ 

zones separate the m u  wnically thmghour 
the entire field and make correlation of py zones 
and prcdiclionof continuitybetween wcbdifficuit. 

Production is complicated locally by larger-scale 
pentbeability palterns After the beginning of the 
waterflood in 1%0, abnormally high water 
production could be traced to dircct communic~lion 
Mwcen injection and producing nvlls. 
Communication is lhrwgh either natural fractures, 
diigenctic channds a i n d d  fractum formcd 
during treahnenls to stimulate production, and o m  
i q j o n .  

b n s  for continued dewlopmart of the m r v o i r  
loeus on improving thc cumnt waterflood by careful 
evaluation of a r v o i r  continuity using gcalogical 
modcls and mcnvoir engineering data. Furthcr study 
of thc orientation and magnitude of pcrrncability 
channds is ncccssary to aid rcmcdial uvrk intcnded 
to dinxt more injcctcd water inlo unsn-cpt wner 
Trcdlmrnls wilh pdynrr haw bccn u r d  to modify 
the fluid injxtion profiles of water injection w d k  
lmcasing thc volume of i n w c d  watcr into the 
"tight& w m  is intended to providc walcrflood 
support in portions of the field where poor vcnical 
swccp cfficicncy has madc the flood incffcctivc. 

Rccovcring the most oil possible from large 
mcrvoirs like McElroy Ficld using bcttcr enhand 
m v m y  tcchniqucs is vital to most operators in the 
Pcrmian Basin. CQ inpctcd into the r r b t i ~ d y  
tight dolostom of the Grayburg will mach portions 
of the rrrrvoir not pnmrsrd during u.atcrflooding. 
Equally important during fulure dm,elopmnt is the 
conlinucd ~pplication of geological and di~gcnctic 
modcls to conccnlrak efforts of reservoir engin- on 
arms whcrc mcnvir  continuity isutablishcd. 

Lmycrc, 5. A. 1983. A sakdacc em.* c4 . dolanitid 
 MI^& Cud.lupi.m ( P m )  reef h ruac T N ~  & 
OftauIc Bt~tldup ?, M. (& XPM Cam W a l d s p  
KaLp.301326 

Fgure 5. Sohematic bbdc -cam &strarirg the variable depositonat ewhmmts 
present h McEIray F*ld duriq dapbsiion d !ha rhallow-vrater shelf :o intenid 
ssdients Diinrinuous carbonale ~raimtones are m e  of the  mast porous wcri6ns 
d the shbw-wa?er shew X, mlerlaal laoes. These are mtmeted to have (ormed m 
sand bars on the shahv-waler ma- $hew. DobrnCaa:ioo 'within the thick Graybug 
i n l e r v a l m o ~ l ~ ~ e d d u ~ i n g m ~ e l h a n e o e p k a s e d ~  
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Figure 6. R-ry-fkcor ~IW br 
McElmy Feld illustrat'ng varying 
recwery between cwtd and 
f l a m  areas. High& reoweries 
urrespcnd to portbm of the iield 
where favorable reservoif qualily 
has influenced the swxess d 
primary and yecondafy p r a s a e s  
Poor reservoir perlormame is 
related to decreased resermi 
qualty. 



Figure 7. Slru*ural cross section from wesl lo easl across McElr Field. The asyrnmelry d the awlellne and the vertical and hotizonlal relatbns of deposkbnallacks ar. 
shown. Black verlical bars along lho dopth track of oach wol "r IlluslraIe Intervals wlh perrneabilily reater lhan 1 md., thus inustrating tho rolative mntinuity of lhe pa 
section from woll to web. The open-shelf lacies lhins Lo Be  west of the 109 woll, and tho lhin reel lntrval is localized lolhat well only. Theovedylng ~kall?w-water she\ 
facios are uniiormly lhidr across tho cross soaion. Shallow-water shen to intartIda1 deposits found in the 109 WON extend M the east but are not present in wells to the 
wesl. The lorrlgonous to sabkha faaes thal wps the onlire soquonce 1% much Illidtor In lhe more westeq welk whero the shalbw-waler shetl lo lntotlklal dcpo81Is are 
lacking. Log variation belween wolls reflocts liflhological changes that mntml the development 01 porosity wnhln dopitional facles. 




