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( l ow gamma ray
response) to spikey,
t ra n s gre s s ive carbon-
ates (high ga m m a
ray response). By
tieing the wells to 
the 3-D seismic with
velocity surveys, t h e
t rue ge o m e t ry of
t h e 144 m.y. term i-
nal progra d at i o n a l
ramp sequence is
d e fi n e d. Dow n d i p
f rom the t e rm i n a l
r am p  m a rgin of the
u n d e rlying second-
o r de r  HS T, 2 -3  
b a s i n a l ly re s t ri c t e d
reef cy cles are re c og-
n i zed within older,
l a r g e r  d ow n d i p
p i n n a cle reefs wh i ch
we re in a mid-slope
position. These basi-
n a l ly re s t ricted re e f
cy cles re c o rd the ini-
tial fl o o d b a ck fo l l owing the 144 m.y. 
re l at ive sea-level drop and they have no
e q u ivalent ramp carbonate on the shelf,
wh i ch may have been subaeri a l ly ex p o s e d. 

Updip from the terminal ramp margi n ,
ab ove the 144 m.y. hori zo n , the second-
o rder TST of SS2 (Hay n e s v i l l e / C o t t o n
Va l l ey lime carbonate shoal-pinnacle re e f
facies) consists of 4-5 regi o n a l ly corre l a-
t ive third - o rder ramp sequences and 4-5
p i n n a cle reef cy cl e s , e a ch 50-150 ft thick ,
lasting 1 m.y. Pinnacle reef cy cles are
d e t a ched in plan view from the ra m p
cy cl e s , yet linked in accommodat i o n
space and time.  Ramp sequences system-
at i c a l ly stack in a re t rogra d ational or
aggra d ational fa s h i o n , wh e reas indiv i d u a l
p i n n a cle reefs progre s s ive ly decrease in
diameter as they aggraded ve rt i c a l ly. Each
ramp sequence consisted of an updip,
p roximal evap o ri t e - red bed fa c i e s , a ra m p -
m a rgin oolite shoal belt (tra d i t i o n a l
H aynesville re s e rvo i rs ) , and an outer
ramp slope composed of mu ddy, a rgi l l a-
ceous carbonat e. During the second-ord e r
regional tra n s gression (TST of SS2) older
p i n n a cle re e f s , over 1300 ft thick , grew in
p rogre s s ive ly deeper water and we re
eve n t u a l ly stranded dow n d i p , p a s s i n g
updip to yo u n ger pinnacl e s , t y p i c a l ly less
than 300-500 ft thick , wh i ch grew in 

s u c c e s s ive ly more landwa rd positions.
Yo u n ger pinnacles are missing the earl i e r
reef cy cl e s , a re not as tall, and are
e n ri ched in shallowe r- water facies as
c o m p a red to their older, d owndip counter-
p a rt s .

Th rough high-resolution corre l ation of
ramp sequences with reef cy cl e s , g u i d e d
by integrated seismic and well log 
c o n t ro l , updip oolite shoal regional poro s-
ity can be corre l ated dire c t ly with time-
e q u ivalent pinnacle reef re s e rvo i rs , c a s t-
ing light on porosity distri bution as we l l
as mechanisms for porosity deve l o p m e n t
within the East Texas salt basin. The top
of the Cotton Va l l ey lime/Haynesville car-
b o n ate is a diach ronous surface ch a ra c t e r-
i zed by ap p re c i able depositional topogra-
p hy, o n l apped by the Bossier shale along
a well-documented submarine condensed
section. Little evidence exists for a 
re l at ive sea-level drop at this surfa c e.

A high-resolution sequence strat i grap h i c
model wh i ch summari zes the Smackove r-
B u ck n e r-Cotton Va l l ey Lime/Hay n e s -
ville (Lou-Ark) strat i grap hy is pre s e n t e d
in Fi g u res 1 and 2. Fi g u re 2 depicts the
a c c o m m o d ation history over the tempora l
i n t e rval of concern. I n  t h i s  m od e l ,
composite accommodation ch a n ges are 

p roduced by superi m-
posing high-fre q u e n cy
4 t h - 3 rd - o rder re l at ive
s e a - l evel ch a n ge s a n d
l ower fre q u e n cy 2nd-
o rder re l at ive sea-leve l
ch a n ge s on  back gro u n d,
regional tectonic, s u b s i-
d e n c e. The hori zo n t a l
axis (Fi g u re 2) rep re-
sents time moving fo r-
wa rd from left to ri g h t .
The ve rtical axis dep i c t s
ch a n ges in sea level. Th e
timing of second-ord e r
systems tracts are show n
at the top of the diagra m .
E a ch high-fre q u e n cy
e u s t atic cy cle (eustat i c
b e at) is nu m b e red fro m
0 to 12. As each beat
floods the ramp top,
s e d i m e n t ation take s
place (light gray stipple
b e n e a t h  the  h igh -
f re q u e n cy sea-level c u rve

in Fi g u re 2; “ P W D ” re fe rs to paleo-wat e r
d epth and delta X shows ch a n ges in
PWD). During high-fre q u e n cy submer-
ge n c e, the top of the sediment s u r-
face climbs from lower left to upper ri g h t
in the diagram. When high-fre q u e n cy sea
l evel falls beneath the ramp top (times
d epicted by darker ve rtical shading),
m a rine sedimentation ceases.

Due to the effects of composite eustasy,
the pro p o rtion of marine submerge n c e
and concomitant sedimentation to ex p o-
s u re and non-deposition per high-
f re q u e n cy beat va ries systemat i c a l ly as
the beats migrate through the lowe r- f re-
q u e n cy 2nd-order eustatic cy cles. Th e s e
s y s t e m atic and sequential ch a n ges in
a c c o m m o d ation space during eustat i c
b e ats result in a pre d i c t able stack i n g
a rch i t e c t u re of high-fre q u e n cy strat i-
graphic cy cles. Eustatic beats 0-4 are
within the 2nd-order highstand systems
t ra c t , and each eustatic beat is cap able of 
ge n e rating one strat i graphic cy cl e. 

D u ring the 2nd-order HST, a c c o m m o d at i o n
is progre s s ive ly declining and submerge n c e -
p rone eustatic beats pass into ex p o s u re -
p rone eustatic beats. Th u s , ramp cy cles 1-4
thin upwa rd and prograde lat e ra l ly into the
basin. Each ramp cy cle has an updip evap-

Figure 2: Composite accommodation model proposed for Lou-Ark stratigraphy.


