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o rite facies (Buck n e r ) , a mid-ramp quiet-
water fa c i e s , a ramp crest grainstone oolitic-
facies and a ramp slope facies. Small pat ch-
es of biohermal or re e fal facies are dep i c t e d
by dark grey shading and these bioherm a l
entities are located at the seawa rd margin of
the ramp crest or slightly down the ra m p
s l o p e. Biohermal masses within cy cles 1-3
a re spat i a l ly re s t ricted and inhibited fro m
becoming pinnacle buildups due to two fa c-
t o rs : (1)  the declining accommodation with-
in  2nd-order HST, e a ch biohermal entity is
s m o t h e red in carbonate sand from ab ove as
the next cy cle progrades out and over the
b i o h e rm; (2) re l ated to the same accommo-
d ation pro bl e m , “ n a s t y ” bank water of ele-
vated salinities from the Buckner fa c i e s
washes seawa rd over the bioherms adve rs e-
ly affecting their grow t h .

The 2nd-order HST passes into the 2nd-
o rder LST between eustatic beats 4 and 5
wh e re the rate of 2nd-order fall is at a
m a x i mum (the inflection point on the 2nd-
o rder eustatic curve). This point marks the
2 n d - o rder super-sequence boundary and
e q u ates hy p o t h e t i c a l ly to the 144 m.y.
s u p e rsequence boundary in the Lou-Ark
f ra m ewo rk presented prev i o u s ly. In this

position of strat i graphic reve rs a l , the sys-
tem turns around from p rogra d ation re l at-
ed to progre s s ive accommodation loss,
to re t rogra d ation caused by progre s s ive
a c c o m m o d ation gain. 

From here on, e a ch high-fre q u e n cy beat
becomes progre s s ive ly submerge n c e
p rone and the ramp cy cles display a re t-
rogra d ational stacking arch i t e c t u re with
i n c reasing topographic relief as they
m a rch updip. Pinnacle buildup deve l o p-
ment is now promoted as pro blems (1) and
(2) outlined prev i o u s ly are allev i at e d. Fo r
ex a m p l e, b e t ween ramp cy cles 4 and 5,
b i o h e rmal growth wh i ch initiated duri n g
cy cle 4 can continue because the ra m p
c rest of cy cle 5 (or ro l l over point) is now
l o c ated slightly updip, or landwa rd, of the
ramp crest of cy cle 4. Because of  this re l a-
t i o n s h i p , it is hy p o t h e s i zed that the bioher-
mal contri bution from cy cle 5 will stack
ve rt i c a l ly on the re a dy-made fo u n d ation of
the healthy bioherm from cy cle 4.

The 2nd-order TST occurs between eusta-
tic beats 6-12 as the rate of 2nd-order fa l l
d e cl i n e s , and passes through its tro u g h
and back into a 2nd-order ri s e. The com-

posite eustatic effect each of high-fre-
q u e n cy beat becomes progre s s ive ly sub-
m e rgence- prone and ove rall accommoda-
tion incre a s e s , p romoting pinnacle deve l-
opment. In detail, ab ove cy cle 5, e a ch re e f
cy cle is bro ken into its high-fre q u e n cy
t ra n s gre s s ive and regre s s ive phases. Th e
net result is that each pinnacle buildup is
cy clic with contri butions from 2 to 4
e u s t atic beats. The furthest downdip 
p i n n a cle reef consists of contri bu t i o n s
f rom cy cle 4 through the tra n s gre s s ive
p a rt of cy cle 7. By contra s t , the most
updip pinnacle only contains contri bu-
tions from cy cle 8 and the tra n s gre s s ive
phase of cy cle 9. The most downdip pinna-
cles are there fo re the oldest and we re
d rowned during the ove rall regional 2nd-
o rder tra n s gression prior to the inception of
the most updip pinnacl e. A lack of ap p re c i-
ation of the true ch ro n o s t rat i graphic and
dynamic re l ations summari zed here has
lead to the misperc eption by some wo rke rs
t h at the downdip pinnacles are deep wat e r
and the updip pinnacles shallow wat e r.
With respect to internal facies composition
and petro p hysical para m e t e rs , e a ch pinna-
cle is ve rt i c a l ly heterogeneous. 
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