Illineis Academy of Seience Tramsactions, Vol. 41, 1948 77

OIL ACCUMULATION

IN THE CYPRESS SANDSTONE

IN THE HERALD POOL, WHITE AND GALLATIN
COUNTIES, ILLINOIS*

NANCY McDURMITT
State Geological Survey, Urbana

INTRODUCTION

The Herald pool is loeated in
White and Gallatin counties in
southern Illinois (fig. 1). The pool
covers an area of approximately
1600 aeres. Sinee its discovery in
1940, a total of 130 producing wells
have been completed, of which 65*
have produced oil from the Cypress
sandstone. This sandstone has been
chosen for study, and the discus-
tion following is confined to it.

The Cypress is one of the lower
formations of the Chester series.
In the Herald pool area it consists
of three sandstones, commonly with
interbedded shales. The two lower
sandstones are thick and fairly eon-
sistent, and sometimes separated
by thin shale. It is the upper sandy
zone whieh is produetive in the
Herald pool. It is an extremely
variable zone of shale, sandy shale,
and sandstone. The sandstone
ranges from a tightly cemented
sandstone to a eclean permeable
quartz sandstone, which is the pay
zone. Normally the sandstone is
overlain by shale or shaly sand-
stone. Occasionally the whole up-
per zone becomes a shale or shaly
sandstone. In places there is no
shale above the sandstone, so that
it is directly overlain by the Bar-
low limestone. However, in most
cases, it is the shaly layer over the
pay zone which forms the caprock.

* Published with permission of the Chief, Illinois
State Geological Survey.

1 Secs. 27, 83, 34, 35,—68-9E; Secs. 2, 3, 4, 10,
11, 14, 15, 22, 23,—175-9E.

Includes three wells producing from other forma-
tions also,

STRUCTURE

The Herald pool is in the south-
ern part of the Illinois basin. The
strueture of the pool consists of
three ‘“highs,”” with a general north-
south trend. Figure 1 shows struc-
ture contours on the base of the Bar-
low limestone, that is the top of the
Cypress formation. In general the
Cypress production is controlled by
these features. The northernmost
anticline is the largest of the three
and has on it the largest number of
wells.

Figure 2, (see. 3, T.7S., R. 9 E.)
shows oil aceumulation in a simple
structural trap. The wells high on
the strueture . produce oil and
water; those low on the structure
are dry holes, often producing
water with possible shows of oil.
The closure of the pay is about 6
feet.

The strata in the southern part
of the pool are cut by a fault or
fault zone, which strikes north and
northeast and dips eastward about
50° to 65°. The fault there cuts
a structural high on the Cypress.
On the upthrown side—the west
side—the pay dips westward from
the fault (fig. 3, sees. 22, 23, T. 7 S,
R. 9 E.). Several wells produce oil
near the fault. It is probable that
the trap is sealed by an impervious
bed on the opposite face of the
fault whiceh is in contact with the
pay.

DEPOSITIONAL VARIATIONS

Although the Cypress produetion
in the pool is generally controlled
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1.—Structure map of the Herald pool.
by straight lines.

Index map of Illinois shows location of the pool.

(2

Locations of cross-sections are shown
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W 3-T5-9E
Fic. 2—A-A’, cross-section of a
struectural trap.

by structure, conspicuous devia-
tions of the production pattern
from the structure pattern indicate
the presence of another significant
factor—depositional variations.
The shaly zone above the pay is
of variable thickness. Changes in
its thickness accentuate or nullify
the effect of structure in forming
traps. If the shale interval is fairly
constant, the pay is high where the
structure is high—as in the strue-
tural trap shown in figure 2. If the
shale thins where structure is low,
the pay there may be high. In sec.
3, T.7 8, R. 9 E. (figure 4) such
variation of shale thickness is suf-
ficient to form a trap where the
structure is low. Producers are
structurally low, dry holes that pro-
duce water are strueturally high.
Another important depositional
variation is a change in the per-
meability of the pay. The sand-
stone may become shaly or inter-
bedded with mumerous thin shale
streaks; commonly the interstitial

M 3-T5-9E JE

Fic. 4—C-C’, cross-section showing ef-

fect of varying thickness of overlying
shale on the trap.

SW

22 23-T5-9E NE
Fia. 3.—B-B’, cross-section of pay zone
cut by fault.

spaces of the sandstone are filled
with siliceous ecement ; in sandstone
that is poorly sorted, the smaller
erains fill the spaces between the
larger ones; the sandstone may
be lenticular., Such permeability
changes are typical of Illinois “‘oil
sands,”” where lateral variation of
beds oceurs commonly within a few
acres, often within a few feet.

The distribution of producing
wells on the anticline in sec. 34,
T.6 S, R. 9 E. is a striking illus-
tration of the effect of permeability
change, ficure 5. There are many
producers on the northwest flank
of the anticline and several on the
crest. On the highest part of the
structure, however, are several dry
holes. Sample studies show the pay
in these wells to be shaly or cement-
ed. The tight zone, cutting across
the anticline, forms an effective seal
for the oil accumulated along the
flank of the struecture.

N 34-65-9E SE

Fic. 5.—D-I’, cross-section of pay zone
sealed by tight zone.
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The small anticline in sees. 10
and 11, T. 7 8., R. 9 E. is a strueture
almost completely dry because of
tightness of the sandstone. Only
one well produces on this structure.
The pay zone in the other holes on
the anticline, though high, is shaly.
The tested permeability of the sand-
stone in one of the highest wells
averages only twelve millidarcies.
Permeability of the pay in some
producers in the pool averages
eighty millidareies.

These are primary features, re-
lated to conditions of deposition.
In contrast, the structural features
are the result of deformation.

Depositional variations on pro-
ducing struectures account for a
number of dry holes throughout
the pool.

SUMMARY

Production from the Cypress
sandstone in the Herald pool shows
the effect of both struectural and
stratigraphiec features on oil aec-
cumulation. There are examples
in the pool of oil in the Cypress
sandstone in the following types of
traps:

Simple structural trap.

Trap sealed by an impervious bed

at the fault contact.

Trap closed by thickening of over-

lying shale.

Trap sealed by a tight zone in the

pay across an anticline.

There are also examples of areas
high on structure which are dry
because of depositional variations:

Thickening of overlying shale.

Tightness of producing sandstone.
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