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f ra c t u re trend gradient (DPP > DFP). 

In the expanded Miocene section of the
s t u dy are a , p o re pre s s u re increases at ~0.8
p s i / f t , wh e reas fra c t u re pre s s u res incre a s e
un i fo rm ly at ~1.0 psi/ft. (point “ C ” i n
Fi g u res 2 and 3). This sep a ration results in
i n c reased seal potential and there fo re
gre ater possible maximum column heights
with increasing depth. Th ree fields in the
a rea are filled to spill, h aving hy d ro c a r b o n
columns of 2100’ ( N ep t u n e ) , 1 9 0 0 ’
( M a rlin) and 1400’ (King). An add i t i o n a l
b e n e fi t , this pre s s u re gradient diffe re n t i a l
i n c reases the depth interval that can be
d rilled after each succeeding casing point
resulting in reduced total drilling time.

A few wells drill completely through the
expanded Miocene to the Lower Te rt i a ry
and Upper Cretaceous sections. This older
s t rat i graphic section has signifi c a n t ly
l ower rates of sedimentat i o n , as well as
s i g n i ficant unconfo rm i t i e s , and is associat-

ed with a notable transition to higher 
p re s s u res. The pore pre s s u re gra d i e n t
i n c reases ab ru p t ly (1.8 psi/ft) in the tra n s i-
tion zone (point “ D ” in Fi g u res 2 and 3).
The sep a ration between pore pre s s u re and 
f ra c t u re trends is substantially re d u c e d,
resulting in diminished seal capacity and
an accompanying reduction in maximu m
p o s s i ble column height. An add i t i o n a l
d rilling consideration is that the tra n s i t i o n
m ay be quite ab rupt with pre s s u re 
d i ffe rentials of 2000–3000 psi occurri n g
in as little as 120’ of ve rtical section.

In this local area the succession from 
the mildly pre s s u red Miocene re s e rvo i rs ,
with high seal cap a c i t y, to the lowe r
Te rt i a ry and Cretaceous source ro ck s ,
with signifi c a n t ly decreased sealing
c ap a c i t y, p rovides a pro b able mech a n i s m
for expulsion and ve rtical migration of
hy d rocarbons. On deep high relief 
s t ru c t u res in the deep source section,
a ny significant accumu l ation of hy d ro c a r-
bons will result in bu oya n cy pre s s u re s

t h at exceed the
f ra c t u re pre s s u re
sealing cap a c i t y.
A t  t ha t  po in t ,
hy d rocarbons can
f ra c t u re the top
seal  and move  
ve rt i c a l ly along
salt/sediment inter-
faces or faults that
extend up to the
M i o c e n e .  Once
ab ove the pre s s u re
t ra n s i t i o n , hy d ro-
carbons thench a rge
l ower pre s s u re d
sands that have
h ighe r  sea l i ng
c ap a c i t y.
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Figure 3: Mud weight (ppg) versus depth (ft.) for a typical well,
MC 84 #1. Pressure (psi) versus depth (ft.) for a typical well, MC 84 
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