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Liberal District

January 18, 1966
NE M-24
Exploration Report N
Re: Prediction of E
Porosity in Som
Oolite Deposits
Ref: Base Map M-24
Mr. W. L. Adams
Building
Dear Sir:
A mapping technique useful for prediction of the most p
facies in some marine oolite reservoirs is submitted he
which the technique is based was collected during a stu

65-3) of the Meramecian strata of southwestern Kansas.
recommendation is being considered at this time. The £
discussion and exhibits are presented as reference with
data that may be useful in other areas of oolite reserv

CONCLUSIONS

1. Shoal oolites form the reservoirs of the Pleasant P
Finney County, Kansas, which has produced 10,000,00
ultimate estimated reserves of 30,000,000 BO. 1In a
other pools produce from these strata in southweste
total estimated reserves of 21,000,000 BO.

2. Facies distribution controls the distribution of ef
porosity throughout the Pleasant Prairie Field.

The most permeable facies of the Pleasant Prairie F
skeletal lime grainstone. Although neither the coa
oolith lime packstone) nor the best size-sorted (oc
grainstone), the oolith-skeletal lime grainstone is
(most lime mud free) facies and is characterized by
primary intergranular porosity.

4. Facies analysis indicates direction of better perme
a limited extent, distance from the optimum facies.

Oolites of the Pleasant Prairie Field correspond cl
Bahamian shoal oolites and are believed to be gener
representative of other oolite areas within the St.
of southwestern Kansas.

The mapping technique is believed to be generally &

should be applicable in many other areas where Pan
exploring for shoal oolite reservoirs.

Uses of this mapping technique include extension of
trends into areas of sparse control, the establishm
trends in areas of sparse control, and determinatio
of the shoal facies from a single bore hole. The 1
neace is denendent 1mmon knawledge of the general di

8. Once a model is established for an area, the techni
utilized by visual estimation of per cent oolitical
grains, per cent lime mud matrix, grain size (elast
Table 1, Enclosure 2), roundness, and sorting.
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INTRODUCTION

y, Okla.

Facies analysis is believed to be a directional indicatc. and, to a

limited extent, a distance (relative, not absolute) ind’
exploration for permeability in marine oolitic shoal dej
detailed grain count of the productive oolite zones in -
resulted in 5 principal facies identification parameter
cent of oolitically coated grains within a correlative
from the foreshoal to the backshoal facies, (2) The rel
decreases from foreshoal to backshoal facies, (3) The r
roundness increases from foreshoal to backshoal facies,
relative grain sorting increases from foreshoal to back
(5) The per cent lime mud increases in both directions

A method of predicting effective porosity in some marin
deposits with limited control is presented below. Disc
the theoretical basis and the factual basis for the tec
followed by considerations of application, limitations,
of the procedure.

THEORETICAL ASPECTS OF MARINE OOID FORMATI

Studies of recent marine ooids (e.g., Newell and others
general agreement that: (1) a physio-chemical gradient
condition of supersaturation with respect to Caco03; (2)
grains necessary as nuclei; (3)current intensity suffic
transport the grains along the bottom into, or to winno
lime mud within, the area of supersaturation; and (4) t
lift the grains off the bottom into supersaturated wate
conditions needed for marine ooid formation. An optimu
these conditions occurs within intertidal zones of shal
over shoals that are markedly steeper on their seaward

Carozzi (1960) reported that the geometrical properties
deposits may be explained in a simplified manner by con
interference of two main factors, current and turbulenc
Where current energy exceeds greatly that resulting fro
agitation, only the smallest grains transported into th
may be picked up and coated. If current and turbulence
nearly equal, only the largest grains will remain uncoa
local agitation exceeds current intensity, the resultin
entirely oolitic.

Assuming the theory outlined by Carozzi is valid, and k
current energy diminishes landward from the outer limit
intertidal zone whereas local agitation diminishes in b
from shoal axes, facies transverse to the long axes of
deposits should be developed systematically. Grain siz

seaward to landward of such shoals should be expected i..

the source of ooid nuclei is the zone of optimum invert
seaward from the shoal area. Other expected seaward tc
changes would be grain roundness increase and degree of
increase. Per cent of oolitically-coated grains should
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the seaward to the landward edge of the shoal area, whe_:as lime mud

content should increase in both directions from the shoal area.

Such

cpanges in characters of facies are developed across the short
dimensions of both the ancient and recent examples of shoal ooid

deposits described below.
these facies control the effective porosity. Similar f{
should be expected in many areas of marine oolite rese:x

EXAMPLES OF MISSISSIPPIAN OOLITE RESERVOIR }
PLEASANT PRAIRIE FIELD, FINNEY COUNTY, KANSAS,
RECENT DEPOSIT, SOUTH CAT CAY-BROWN’S CAY AREA,

This report is an outgrowth of a project study (LD-65-:
southwestern Kansas Meramecian section. Mississippian
is largely from oolite reservoirs within the St. Louis

In the example from the anci
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zies changes
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Pleasant Prairie Field 'Enclosure 1) is the best field

may produce ultimately as much as 30,000,000 barrels of
of this and because of dense control, this field was se
detailed study. Aspects of the geology of the Pleasant
and immediate vicinity that are pertinent to this discu
exhibited on Enclosures 1 and 2. Reservoir limitations
determined by study of six St. Louis "D" zone core anal
Louis "C" zone core analyses, indicate that the optimum
permeability are associated with the shoal facies as il
the case of the Pleasant Prairie Field, the trap is dra

structural nose.

Within this area, Meramecian (St. Louis) ooids were dep
marine conditions as evidenced by the character of the
by gradation, both vertically and laterally, of the ool
other definitely marine deposits. About 62 per cent of
counted (Table 1, Enclosure 2) were derived from skelet
invertebrates, and some of the nuclei in the unidentifi
likely of a similar origin.

The South Cat Cay-Brown’s Cay Area, Bahamas, is illustr
comparative purposes on Enclosure 1. Data about this a
ooid formation is taken from Newell and others (1960) a
Facies characteristics including grain size, sorting, r
per cent uncoated versus oolitically-coated grains are
spatially in much the same manner as in the ancient exa
herein.

USES

Fully and partially tested uses of the mapping techniqu
extension of established trends into areas of sparse cc
1A, 1B and 1C of Enclosure 3) establishment of trends i
sparse control (Example 2, Enclosure 3), and determinat
to move from a single borehole (Examples 3A and 3B, Enc
These uses indicate direction of the shoal facies. Rel
from the shoal facies is indicated by relative grain si
per cent oolitically-coated grains.

EXTENSION OF AN ESTABLISHED TRENL
INTO AREAS OF SPARSE CONTROIL,

Once established that the facies associated with an ool
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developed more or less parallel to the long aces of such deposits in an

area and that
two wells may
these wells.

delineate a trend extension through the 1
Three examples are given on Enclosure 3.

Facies in two
packstone and oolith lime grainstone indice
permeable facies between (1A). The direct]
are determined. Grain size decrease from {1
axes and from the latter toward backshoal ¢
of distance from the shoal facies. For ex:
the landward marginal parts of shoals than
Reconstructed Section on Enclosure 1). 1/
facies may be extended through an area simi
established trend.

If the same facies is in two tight wells, 32
trend extension is established (1B). Only

X
on the Enclosures. For the purposes of empuasais,
elimination of burdensome repetition of rock type termi
Dunham, 1962) that may not yet be familiar to all, the
Enclosures are restricted to the three productive facie
termed foreshoal, shoal, and backshoal.
in the landward marginal parts of the area of shoaling
referred to as the backshoal facies.
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facies is indicated.

ity, Okla.

A guess as to the distance of the _ore permeable

facies must be based upon the size of oolite leases characteristic of

an area.

oolite lenses within an area, the extended facies distr’

Case 1B may be overly optimistic. Examples 1A and 1B a
as regards the area shown, but are known to exist in ot
southwestern Kansas within the St. Louis formation.

Example 1C is based on the porous development of the St
in wells X and Y and the tight development in a cored w
zone tested considerable water with good oil shows in t
cases, X and Y, and is tight in the cored well Z. Samp
may not be necessary in wells X and Y. Since porosity

have been well established by testing, it can be assume
the optimum facies has been located and its limits more
established by well Z.

TTmABLISHMENT OF TRENIM™ IN A™"*S OF ~™*TMSE C(

Since there is generally a significant range in size of
*ution shown by

hypothetical
r parts of

Louis "C" zone
1 Zz. The C

: two porous

; examination
d permeability
therefore the
learly

TROL

Initially, only the rough orders of magnitude of produc
lenses in an area are known. Rock types in five tight
D and E, are determined by thin section study. The map
Example 2, Enclosure 3, has been prepared with the rock
distribution plotted and the anticipated area of the mo
facies outlined. This example is hypothetical, but ins
has progressed, it is substantiated by some areas of th
formation of southwestern Kansas.

DIRECTION TO MOVE FROM A SINGLE WELL
If the direction of transgression or regression of the

increment of geologic time in an area is known, the dir
permeable facies from a tight facies may be predicted.

information may be obtained by comparing the rock type -

and adjacent laterally to the productive oolite facies
type either immediately above or immediately below the
(Enclosure 2, lower right). During transgression, a fa
from a shoal deposit of ooids would be shifted landward
deposited above the oolitic deposit. During regression
disposition of the seaward facies in vertical profile w
The facies landward from the shoal would be developed bk
the oolitic deposit during transgression and regression

2 shows that for the Pleasant Prairie Field a
miles north, transgression caused the cessati
and proceeded toward the east-northeast. Whe

Enclosure
area four
formation
condition
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during deposition of the St. Louis "C" and "B" zones has not been

completely tested. However, study thus far indicates t

at post-"c"

zone and post-"B" zone transgressions did proceed towaru the east-
northeast as regards the larger areas of ooid deposition in the eastern

half of the project study area.

from knowledge of the rock type developed in a single w
knowledge of transgression (or regression) direction.

T TRrTmaA MmT AT~

Limitations upon use of the mapping technique describec
enumerated below.

1. Density of control and mmality of samples must be ¢

1 il col atior

2. Foreshoal and backshoal facies merge near the axial
oolite shoals. Consequently, if a single well pene

facies near the axial terminus of a shoal, better r.

not be encountered in either direction.

Examples 3A and 3B, Enclosure 3,
hypothetical and show how direction of the optimum faci-

are
3 is predicted
L1 and

ibove are

Eficient to

termini of
rates a tight
rmeability will
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This mapping technique is applicable only to cases w..ere sites of
ooid formation correspond essentially to sites of o~“ite

preservation, for example, shoal areas of ooid depo
Reworked (transported away form depositional site)
may indeed by systematically developed, but more mi
types and less sharp facies limits will result. Th
transported oolite will not only be harder to delim
generally poorer reservoirs than shoal oolites.

only in cases where the type of porosity explored f
exclusively, or in larger part, primary intergranul
technique be generally successful. Where some type
porosity, for example, oolicastic or preferential 1
particular skeletal grain types, are targets, a les
success may be expected.

the mapping technique described above is not good f
smaller shoal ooclites. If opposite directions of t
are indicated by facies analysis of two wells six m
these wells could be on opposite sides of two small
rather than one larger shoal area.

If the only control is within the distant foreshoal
wackestone to mudstone) and the distant backshoal (
pelletal lime packstone) facies (Enclosure 1), ther
intermediate shoal facies developed.

SUMMARY OF PROCEDURE

The procedure is summarized in numerical sequence below
presupposed that marine oolite is an important reservoi
area being studied.

1.

2.

Establish electric log correlations.

Establish rock sequence and check correlations by s
available cores, core chips, and cuttings.

Have thin sections made to determine if facies are
distributed.

Make grain counts to establish critical facies para

Study available core analysis and establish that th
control of effective porosity. If such analyses ar
production history of wells producing form the vari
should give a strong indication.

Map facies and extend established trends into areas
control.

Establish trends in areas of sparse control.
Use the rock sequence developed in two wells in whi

facies exist to determine the direction of transgre
regression in an area.
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If step 8 is successful, an indication of which dir_ztion to move
from a single well to improve chance of effective p~rosity is

obtained.

Yours very trul

S. M. Ball
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bear Sir:

A mapping technique useful for prediction of
in some marine oolite reservoirs is submitted herein.

the most permes
Lata

technique as based was collected during a study (Project LD~

Meramecian strata of southwestern Xansas,
considered at this time,

Mo specific recor
The following discussion and.exhib

as refereuce with informational data that may be uscful in ¢
oolite reservoir exploration. '

L - CONCLUSICNS

Shoal odlites form“the reservoirs of the Pleasant Prairi

.. .. County, Xansas, which has produced 10,000,000 ED with ul
" - rescrves of 30,000,000 EO,

In addition, 14 other pools p
these stirata in southwestern Kansas, with total estimate
21,000,000 BO.

. 4l
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Facies distribution controls the distribution of effective porosity
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lime grainstcone, wlthough neither the coarsest (skelctal
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sKeletal lime grainstone is the c¢leanest (most lime mud |
is characterized by the highest primary iatergranular pol

Facies analysis indicates direction ol better permecabilis
cxtent, distance from the optimum facies,

Oolites of the Pleasant Prairie Ficld correspond closely
oolites and arc believed to be generally representative ¢
areas within the St. Louis formation of southwestern Kans

The mapping technique is believed to Le gencrally apnlicea
ol the St. Louis formation of southwestern Kansas and sho
in many other arcas wherce Pan American is exploring for s
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S. Cace a model is established for an arca, the tcechnique muy e utilized
by visual ecstimavion of per cent oolitically-coatceu (jrains per cent ’ -
line nud matrix, grain size (clasticity index of Table 1, iclosurce ;), i
roundness, and sorting :

INTRCOUCTION

Tacices analysis is believed to be 2 cdirect ional indicator and, o0 a limitved
exteat, a distair @ (relative, not absolute) indicator in cxplc tien four

p;.:;abzlity in eine oozltic shoal deposits. A detziled gru v couat ol the
vroductive oolite zones in the Sit, Louis resulted in 5 princir 1 facies iden-
tification parameters: (1) The per cent of oolitically coated jirains within

a correlative zoac inercases from the foreshoal to the backshe L facies, (2) The
relative grain size decreases Irom foreshoal to backshoal faci 3, (3) The relative
grain roundness increasces from ioreshoal to backshoal facies, 4) The rclative
g=ain soriing increases from foreshoal to backshoal facies, (¢ The per cent .
2ime mud increases in both directions from shoal axcs.

A method of predicting effective porosity in some marine oolil deposits with
limited control is presented below. Discussion of both the tl! oretical basis
and the factual basis for the technique is followed by consid¢ ations of appli-
cation, limitations, and a summary of the procedure. - o

TEZORETICAL ASPECTS OF MARINE OCID FORMATION

.Studics of recent marine ooids (e.g., Newell and others, 1560 indicate

“general agreement that: (1) a physio-chemical gradient to cert te the condition
of supersaturation with respect to CaCO3; (2) a sourcc of gra. s nccessary as
nuclei; (3) current intensity sufficient to transport the gra. s aloag the

‘bottom into, er to winnow grains from lime mud within, the ar .of supersatura=
tion; and (4) turbulence to 1lift the grains off the botitom in supersaturatcd
waters, arc conditions nceded for marine ooid formation, An « timum combination .
of these conditions occurs within intertidal zoncs of shallow arm scas over -
shoals that are markedly steeper on theisr scaward sice. . .

Carozzi (1560) renorted that the geometrical properties of oo tic deposits

ray be explainced in a simplified manner by considering the in  rfcrence ol two
nmuin factors, current and turbulence inteansitics., VWicre curr t cnergy coxceeds
greatly that resuliting from local agitation, only the smalies graias trons-
ported into the enviroament may bYe picked un and coated. If rrent and
turbulernce intersities are nearly cqual, only the largest gra s will remain
unccated. ‘Wacre local agitation exceeds current iatensity, t @ resulting deposit
is entirely oolitic, . -

Assuming the theory outlined by Carozzi is valid, and knowingz hat currcent
cnergy diminishes landward fronm the outer limit of the intert .2l zone wnhireas
local agitation dimirishes in both directions irom shoal axes facies trans-
versc to the lonz axes of shoal ooid deposits shculid be devel jed systematically.
Grain size decrecase Irom scaward to landward of such shoals s Huld be expected
in cases where the source of ooid nuclei is the zonc of optim 1 invertcbrate
growth, scaward from the shozl area, Other expected scaward » landward changes
would be grain roundness increasc and degree of sorting incrc se.  Per cenv of
oalitically-co~:cd «r2ins should increase frow the scaward ¢ he landward

wCye of the shezl arca, whecrecs lime mud content should incrc e in both directions
Zrci the shoal arca, Such changes in characters of facics ar  developud across
ae short Cimensicas of both the ancicat and recent cxamples [ shocl ooid

cc; sits described below,  Ian the example from the ancient ¢ ord, thesc facies
control the cifective porosity. Similar iacies chaages siaoul  be cxpcctéq in

ALy areus ua mariac oolitc reservoirs.,

IKALDPLES CF MISSISSIPDPIAN COLITE RUSIRAVOIR ROCKS
! SUORF 0, FINNGY CC Y, HANSAS, AND

RECENT DIPCSIT, SOUTH CAT CAY=-BROUN'S CAY LRIA, ML AS
Tiis report is un ouigrowih ol a project sludy (LI-0I-2) o4 © southwestera
¥onsas leromcc.en scction, Mississipnian o:l produciion is suely Dron

cclite reservoirs woiain ihe St, Louis fowmaition. Tac Pleas U Prairice Field
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(cnclosure 1) is the best ficld in the area aad way produccegt .imatcely as
rmuchh as 30,000,000 barrels of oil, Cocausce ol taas and Lecar : of dease
control, this fiecld was sclectod for detniled study. Aspect: L the gecleagy

“of the Pllasant Prairie Field and immodiate viciniily that ard seotiaear o

this discussion arc exhibited on Enclosures 1 and 2. Reserve - linitations
(Shclosure 2), determincd by stucy of six St. Louis "L cone ore zaslyzces
and tea Si. Louis "C" zonc core c.oalyses, iadicate that the ¢ Cimus norosity
ané permecability are associated with the shoal facies as illu rated, In
iuc casce of the Mlcasant Prairie Ficld, the trap is draped oy * a stiuctural
nose

Within this arca, leramecian (St. Louis) coids were dencsitec inder nariae
concditions as. evidenced by tie cnaracter of the ooid nuclei ¢ | by gracation,
Loth vertically and laterally, of the oolitic zones into othe delinitely-
marine deposits. About 62 per cent of the ooid nuclei countc (Table 1,
Enclosure 2) weré derived from skeletons of wmarinc invertcebri :s, and some
of the nuclei in the unidentified category were likely of a ¢ ailar origin,

The South Cat Cay-3rown's Cay Arcea, Bshamas, is illustrated 1 : comparative
purposes oa Znclosure 1, Data about this area of reccent ooic lormation is
teken from Newell and others (1960) and Purdy (1963)., Facies :haracteristics
dncluding grzin size, sorting, roundaess, and per cent uncoal 1 versus
oolitically-coated grains are associated spatially in much T} same manncr

as in the ancient example described herein,

USES : o L

?ully and par:idlly tested uses of the mapping technigue inc) ie extension
of ecstablished trencs into areas of snarse control (Examples |, 1B and 1C

‘of Enclosurc 3), establishment of treads in areas of sparse ¢ itrol (Example 2,
‘Enclosure 3), and determination of direction to move from a ¢ igle bore hole

(Examples 3A and 3B, Eaclosure 3). These uscs indicate cirec lon of the ,
shoal facies, .- utive distance from the shozl fzcies is ind :ated by relative
grain size and relative per cent oolitically-coated grains,

EXTZENSION OF AN ESTADLISEEZD TREND
INTO AREAS OF SPARSE CCNTROL

Once established that the facies associated with an colitic ¢ »Josit are
doveloped more or less parallel to thae lonz-axes of such denc its in an .
arez and that permeability is controlled by facies, differeat lacies in two
wells may delincate a trend extvension through the localities _f tnese wells,
Three examples are given on EZnclosure 3.

Facies in two tight wells, X and Y, for cxample, skeletal lin  packstone and
colith lime grainstone indicate an oolitic and more pesrmeablc facies between
(1A). The dircctaions of the optimum facies arc determined., wiain size
decrease from foreshoal arcas toward shoal axes and firom the ~atter toward’
backshozl areas gives an approximation of distance from the ¢ >al Iacies.
For example, smzller ooids form in the landward marginal part_ of shoals than
acarer shoal axes {sce Reconstructed Scction on Enclosure i), Distribution
of thc oclitic facies may be exteaded through an arcea simila: ©o that in the
csiablished trend.

IZ the same facies is ina two tight wells, X zand V, oaly one i cvies trend
catension is established (1EZ). Only one dircction of ihe she 1 facies is
indicated. A gucess as to lhe distance of the morc permeablie acies nuse
1/ . L S - - . B . . .
=" Tuie facies reicrroed to is that ludcloed Lackshoal zad colod 4 yollow on ihe
] oares, e purposes oIl emphasisg, simpliicity, o oliminacion of
burdensonce repeliition ol roci wyne terminolopy (Iroa Daihic , 1962) thal nmay
not yot we fowiliar to all, the discussion and Miclosures  re restsiciced
1o the three oroductive facles, which are termod Toreshoal  saozl, andg Lack-

shcal, Tacrclore, scdimont chos;zcd in the 1avdward ar; a2l parts oi tace

arca of shc¢aline is herein referroed to as the bacikszshoal I 1es.
(]
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Le based upon the sizce of oolite lenses characteristic of un ¢
there is generally a significant range in size of oolite lenuc
the extonded facies distribution shown by Case 1T muy be overl
Exanples 1A and 2B are aypothetical as regards the arca shown,
to exist in othcr parts of southwestern unscs wilhin the St.

Example 1C is based en the perous development of the St. Louis
wells X and Y and the tight develooment ia a cored well Z. Tu
considerable water with good o0il shows in the Lwo DPOIrous cuscs
is tight i the cowvcd well Z, Samjie examination nmay not be o
N and Y. Since porosity and permecability have been well cotat
it can be assumed thereiore that tho optimum facies has been 1
lirmits more nearly established by well 4.

ESTABLISIZIENT OF TRENDS IN AREAS OF SPARSE CONTROL

Initia2lly, only the rough orders of'magnitudc of productive oc
an .area are knowit, Rock types in five tight wells, A, B, C, [
determined by thin section study. The map shown as Example 2,
has been prepared with the rock type distribution plotted and
area of the most permeable facies outlined. This cxample is h
but iasofar as testing hos progressed, it is substantiated by
of the St. Louis formation of southwestern Xansas,'

DIRECTICN TO MOVZE TRCL. A SIVGLE VELL

If the direction of transgression cor regression ol the sea dur

~of geologic time in an arca is known, the direction of = more
from a tight ‘facies mcy be predicicd. 7ac nceded information
by comparing the rock type correlative with and adjaceat later
ductive oolite facies with the rock type cither irmediciely ab
below the colite (Enclosure 2, lower right)., During transgres
seaward from a shoal denosit of ooids would ke shifted larndwar
stove the colitic deposit. During regression a reversce dispos
ward facies in vertical profile would develop. The Iacies lan
sncal would be developcd belcecw and above tne oolitic deposit d
gression and regression, respectively.

Enclosure 2 shows that for the Pleasant Prairie Field area, an
miles north, transgression coused the cessotion of ooid format
toward the cast-torthcast. \hcther this condition of transgre
throughout southwestern Kaonsas during deposition ol the Sc., Lo
zones has not been completely tested. However, study thus far
that post-"C" zone and post-'"B" zone transgressions did procce
east-northeast as recgards the larger arcas of ooid deposition
half of the project study area. Examples 34 and 28, Enclosure
thetical and show how dircection of the optimum facies is predi
knowledge of the rock type devcldpcd in a siagle well and know
gression (or regression) direction.

LIMITATIONS

Limitations upcen use of the mapping technigque aescribed above
bclow,

1. Deasity of coatrol and quality of samples must be sufficic
detailed correlations.

2. Toreshoal and backslical Facies merge rnear the axial terain
shoals., Coascquently, if 2 single well pencirates a tight
too axial terminus ol a 'shkoal, better pesmeability will ao
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This mapning techiique is annlicable c“/ Tto cases whore

fornaticit corroshond eusentially o sites of colite peesc
cxawmple, shoal areas of ooid deposition, Noworied (Lrany
donositional site) oclitic dosuwsive vnw Srdoed ho queienn,
but more mixiig ol scuaiment lypes o8 1o
Caevelore, tiaasportod ooiite will Lo ¢

Do generally poover rescrvoirs than shooi oolites.

Caly ia casus where tac type of porcsity explorced for :s ¢
in larger vart, primary iatergranulaos will this techaique
successiul.  Vhore scme types of secondary worcsity, foo ¢

t)
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The rmapping technique

descridbed above is rnot goou Jor Jir

oolites., If opposite directions of the shoal fzacies are :
csis of two wells six miles apari, thesc wells could i
~-w¢s of two swmall shoal areas rathes hoc

than onc larpges

If the only controi is within the distaat fcrcshcal~{skc'
distant baciksiczl {quartzose pellex

facies (Enclosure 1), therc may not be an intermcuiate sh;
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ard cuttings
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history of wells procducing from the various Ifaci
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Kap facies and oxtend cstablished trends ianto arcas of spa

Zstablish trends in areas of sparse control.

cxist to.determine the dirccticn ol iransgression or rogre
area.
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single weli °. I;aprove chance of effective nporosity is obt
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