
Inspection of thin sections from cuttings
and ro t a ry sidewall core s , coupled with
c o re descriptions from va rious operat o rs ,
i n d i c ates that the tra n s gre s s ive phase of
e a ch pinnacle reef consists of slightly
a rgillaceous lime wa ckestones (incre a s e d
gamma ray count) composed of  thro m-
bolitic facies or microbiolite facies marke d
by an abundance of algal binding and cl o t-
t i n g. These fa c i e s , with associated delicat e
d e ep e r- water skeletal alloch e m s , s u gge s t
m o d e rate water depths re l ated to high-fre-
q u e n cy rise in sea level. The maximu m
flooding surface of each reef cy cle is
ap p rox i m ated by the highest gamma ray
count. The regre s s ive cap or highstand sys-
tems tract of the reef cy cles is composed of
in situ, ap p a re n t ly low - e n e rgy Late Ju ra s s i c
re e f - bu i l d e rs , s u ch as sponges and delicat e
c o rals. The caps to some of the reef cy cl e s
consist of high-energy grainstones with
oncolites and ab ra d e d, we l l - wa s h e d, s ke l e-
tal-peloidal sand, i n d i c at ive of shoaling to
ve ry shallow water depths. On well log s ,
the gamma ray within the highstand por-
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Eight major Wolfcampian sequences (W1-W8) have been identified on seismic data and well logs in a 1500 square mile study are a
along the eastern shelf of the Midland basin. These sequences are composed of two lower fre q u e n cy sequences (W1-W5 & W 6 -

W8) that are sep a rated by a major erosional surface associated with a sea level fall near the time of the early - m i ddle Wo l f c a m p i a n
b o u n d a ry. Sea level falls associated with sequences W5 and W6 resulted in significant erosion of plat fo rm - m a rgin dep o s i t s , i n c i s i o n
of a submarine canyon seve ral miles into the eastern shelf, and deposition of carbonate gravity fl ows in the Midland basin. Grav i t y
fl ows entered the basin via the submarine canyon and fed basin-floor fan systems wh i ch extend up to 25 miles basinwa rd of the toe-
o f - s l o p e.

Within the study are a , p roduction from carbonate grav i t y - fl ow deposits is mostly from three submarine fan systems within
sequences W5 and W6 - the Credo (10 MMBOER) fan (oldest) , the Triple M (5 MMBOER)-Howa rd Glasscock (7 MMBOER) fa n ,
and the Hutto (5 MMBOER) fan (yo u n gest). The maximum gross thickness of the fans ra n ges from 100 to 200 fe e t .

R egional isolith and seismic amplitude data we re used to high-grade a 70 square mile area in the vicinity of Triple M and
H owa rd Glasscock fields. Model-based velocity inve rs i o n s , c o n s t rained by sonic and density data from 52 we l l s , we re perfo rmed 
utilizing a grid of 2-D seismic data and a 3-D survey. Both Triple M and Howa rd Glasscock fields are cl e a rly defined by high-
velocity anomalies within the pro d u c t ive basin-floor fan interval of sequence W6. 

An untested high-velocity anomaly with a velocity signat u re and stratal ge o m e t ry similar to the two fi e l d s , and pre - d rill esti-
m ated re s e rves of 5 MMBOER, was drilled in 1995. The well encountered 7 ft. of carbonate grav i t y - fl ow deposits in the Credo zo n e
and 52 ft. of carbonate grav i t y - fl ow deposits in the Triple M zone (gamma ray < 40 API). Twe n t y - five feet of grav i t y - fl ow dep o s i t s
had been predicted for the Triple M zo n e. Howeve r, the deposits we re nonporous and the well was plugged and ab a n d o n e d. A l t h o u g h
the location of carbonate grav i t y - fl ow deposits within the study area can be identified using sequence strat i graphic and 
seismic imaging tech n i q u e s , p rediction of porosity within the fl ows remains pro bl e m at i c.

tion of a reef cy cle cleans upwa rd, b e c o m-
ing bl o cky to re m a rk ably fl at. A lack of
c o re data has hampered a complete under-
standing of facies and diage n e s i s .

C a r b o n ate systems in similar accommoda-
tion settings, s u ch as the yo u n ger Sligo fo r-
m ation in south Tex a s , p rovide strat i grap h-
ic analogues useful for driving well log 
c o rre l ations and seismic interp re t at i o n .
A n a l ogous buildup or pinnacle reef fa c i e s
t y p i c a l ly occur linked to the terminal phase
of carbonate deposition near the top of
regi o n a , s e c o n d - o rder T S T ’s beneath deep
m a rine shales (second-order MFS) wh i ch
s e rve as source and seal facies. Pinnacl e
ge o m e t ries are promoted by incre a s i n g
a c c o m m o d ation within an ove rall re t-
rogra d ational stacking of carb o n at e
facies belts. D i ffe rential compaction of
s h a ly, o n l apping facies around pre - ex i s t i n g
ri gid carbonate buildups enhances their
seismic re c ognition. Hydro c a r b o n - p ro-
ducing  examples include the Devonian of
C a n a d a , the Miocene of Southeast A s i a ,

the Mississippian Lodgepole of the
Williston basin, and the Upper Pe n n s y l -
vanian Horseshoe Atoll of the Midland
b a s i n , among others. Integration of key
p rinciples from the Late Ju rassic of the
East Texas salt basin with these and other
examples should fuel the search for other,
as  ye t , u n re c og n i zed carbonate bu i l d u p s
and pinnacle reefs within similar accom-
m o d ation windows in other are a s .
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