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New Resource from Old Fields: 
Revitalizing Recovery in Shelf-bound Pliocene and 

Miocene-age Reservoirs, Gulf of Mexico 

?r rcw3urL.c ult imate recovery projecti<:ms have varied 

G g r e a t  l r  cwcr the pa\t JO ycars. Recent c.;tirn:ites by the (;as 

Itr<rarih In<tirutc put recoverable domestic resources as high ;IS 

422 TCI:, iic.irly ;n?A highcr than rst im~tcs ma& hy m t e  and  

fci lerd p v ~ . r n m e n t  arpani.rations. H igh  uncertainty in gins 

recovcr.thlc projections is  in part due to the uncertainty o f  

recovering resources in highly complex fluvialldeltaic/decp 

marine c h i c  r rwrvo in  o f t hc  C;ulfCoast. Hctc-ro~cncity exists 

on  a l l  lrvcl\. Varyin8 complexity o f  depositional systems and 

varying drive mechanisms arc the two primary hctors that caue  

diCfcrence< i n  the ultimate r c c o w y f r o m  reservoirs. 

The Secondary Gas Recovery (SGR) research program, carried 

out by the Llniversity of Texas at Aostin, Bureau o f  Economic 

(;eulo~y and funded hy the U.S. Department ot' Energy (DOE). 
waq hcgun i n  1988 in response to grwving realization o f  the 

amount o f  gas rrsources being left  u~~ rccove rcd  i n  US. 
rescrvoin. I t  is the goal o l  this long-standing research initiative 

to seek t o  better resolve the stratigraphic and structural 

comp lex~ t~ r r  and present methods to rrduce uncertainty and 

impmve pa\ production. I l l r  challen~c is to identih a process 

design and enhanced technology for r e d u c i n ~  uncertainty in 
bctwern-wrl l  rcale reservoir architeiturc characteriration, to 

identify previously unrecognizrrl stratigraphic and structurnl 

play types m d  to improve economic scenarios for field develop- 
ment. O u t ~ a m e s  must  he  user fricnlfly, inexpensive t o  

iniplenicnt and non-manpower intcnsivr. Ncw play concepts 

must be o f  large enough scope to drive revitaliz;ition o f  existing 

fields. Prior to 199% projects in SGR had been confined t o  

onshore s~udies: however the most recent project marks the first 

i n  ofkhore fetlcral waters. 

Minccne strata account for approximately 40% o f  all hydrucw 

bons produced and 4LTL o f  all remainins proven resrves in the 

Gul f  of .\~lcxico. These units are mostly restr ic td 111 niilture 
tirlds o n  the prcsent continental shelr (< 200 m watcr depth). 

Two fields. Starfak and Tiger Shoal, loc;ttcd i n  thr Ccnlral 

Planning r\rcn o f  the northern Gulf o f  Mexico Shelf, Verniilion 

and South Xlarsh Island Rlwks, are the current ~ ludvarca lor the 

DOE Offshore SGR research initiative (Fig. I ) .  Integration o f  

sequence dratigraphy, conventional interpcrative and attribute 
extraction geophysical methods, well-log analysis and scismic- 

to-petrophysics transform and three-dimensional reservoir flnw 

s imulat ion model ing have been used to ident i fv  bypassed 

resources and new nontraditional targets across the area. -\t 

certainty, eatimates now s u g p t  thc possihility o f  at least 300 Dcf 

o f  additional roourccs a\ailable for exploitation within the study 

Starfak and Tiger Shoal fields are located i n  offshore Louisiana 

immediately north o f  the Salt Deformation Province. Although 

the area's large-scale stmctural folds arc a product o f  deep salt 

niovenient. p l o g i c  conditions here are structurallv simple -1s 

compared with the complex diapiric deformation that occurs t u  

the south. Thr fields are associated with several suhrcpional nor- 

mal faults and associated antithetic faults that are rcsponsihlc for 

additional structural partit ioning within thew two large lields 

(Fig. 2, py. 17). Ikpori t ional cnvironmcnlr across the study area 

range from subaerial incised valleys to deltarc to dcep marine 
basin floor fans (Fig. 3, ~8.17).  The suction is progradational, 

punctuated by higher-frequency flooding and transgressiw 

cvcnts. Sediment5 prograded from north-to-south. 
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h a 1  adgraphic trap types, w well as secondary structural 
traps exist unexploited across the study area. Resources show 
sysvrslatic prckmtial distribution within seven play types. New 
seismic methods and qttributes have been developed to improve 
seismic interpretation and inversion of data to petrophysical 
parameters for population of three-dimensional reservoir mod- 
els. Seismic geomarphology and sedimentology provide a 
detailed look at the architecture of these complex reservoidseal 
systems (Fig. 4, pg. 19). Several new targets have been tested by 

industry partners and proven successfuL These results are being 
extrapolated into a more regional area utilizing previous play 
classification work by BEG and Mineral Management Survey 
researchers and will provide the roadmap by which resource 
growth and new opportunity can be exploited throughout the 
Gulf of Mexico. 

Figures 2-5 are on pages 17 and 19. 

For digital abstracts and extended abstracts visit 
http://www.beg.utexas.eddrespro9/sgr/inde3Lhtm. 

F&UO I Map of the Vermilion 
and South Marsh Islands 
(SM1)arms showing the stu.$h 

~n'nuuy aprgetm StalFJr and 
Tiger Shoal, as we[l as surrounding 
fields and drc outline of the two 
major 3 -0  seismic suxveys being 
used in thc OSGR project: 
Ptc-pmj& nrourw 
estimates are shown @r both fields. 
Well and produaia data m e s  
from the Eger Shoal and Si%rfak 
&kk. !McdnddirioMl well data 
were avaikrblr Jrom nrrrounding 
fields. AII data were prwided by 
industiy pa-, T m .  
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F&we 3. Amplitrrde stratal slice lusr above q u m  boundmy 18 z\\whahng the lowrtand deltaic wedge and incisad-vallq fill of 
third-wder sequence seven within the general area ofSta@k (SF) and Rger Shoal (TS) j i e k  Vaky syrtems fed a lowstand deltaic 
wedge appmximately 3.5 miles southeast of thejieIdc. 
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Incised valley fill 
Amplitude Q A C S ~ C  

4. Skrmic sedimentology and geomorphology can add a great deal of understanding to the architecture and potenrialfor stratigraphic 
haps witfiin an area Here stratal amplitude slices reveal an upper Miocene vaUay incising in and around the two studyfields. Severul incised 
dishitrutmy drannek can also be seen. Texaco succesrfully tested the Target 3 resource-addition oppwtunity in 2000, and film8 BCF of gas. 
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FlgUe RRcgrotral-Kale 3 0  
model genemted using &mar 
modeling +are shows 
7 n m k u r n  flooding surfaces 
(about horkmd) and 73 
j k t -  Ond second-order normal 
Jaults (high angle s u e e s )  
that m a t e  a geologiraUy 
mpkftuid  migmrion system 
typical in thew of of14hore 
LouiriaM in the nordrPrn 
Gulf of Macico. 




