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PRELIMINARY INVESTIGATION OF LANSING-KANSAS CITY

CARBONATE RESERVOIRS OF WESTERN KANSAS
by
Harold A. Brown

INTRODUCTION

In Kansas, the hydrocarbon productivity of the Lansing-~Kansas
City groups has been established for many years. It was probably in
Butler County, during the year 1914, that the first extensive Lansing-
Kansas City production was discovered. It was during that year that
the Augusta 0il Field was discovered, followed the next year by the
discovery of the El1 Dorado Field, also in Butler County.

Since the early days of exploration, Lansing-Kansas City pro-
duction has been established at various points throughout the western
two-thirds of the state. It is in north central Kansas, in the area
of the Cen®ral Kansas Uplift, that the Lansing-Kansas City along with
other horizons has been the most prolific. However, in the last ten
years it has become increasingly apparent in western Kansas that the
Lansing-Kansas City has significant productive potential.

. .

For mag§ years much of the 6il industry believed Lansing-
Kansas City production to be controlled largely if not entirely by
structure. There is a need to establish whether or not this concept
is true or even partly true, particularly in the relatively unde-_
veloped western portion of Kansas.

PURPOSE
The purpose of this p‘eliminary report is tv)ofold: B

(1) To investigate and evaluate the economfc aspect of

Lansing-Kansas City production in terms of present day drilling costs,.

crude oil prices, and past production performance.

(2) 1It is also the purpose of this report to describe and
gain a better understanding of the factors which control production
from the Lansing-Kansas City in the Eubank Field, Haskell County,
Kansas.

ECONOMICS

Carbonate reservoirs in Lansing-Kansas City rocks of Penn-
sylvanian age are characterized by thin pay zones which occasionally
are of very limited areal extent. In spite of this fact, however,
the Lansing-Kansas City has yielded an impressively large amount of
oil. As of January 1, 1960, the cumulative oil production in Kansas
was placed at 3-1/4 billion barrels (Goebel et al, 1960). Oil pro-
duction from Pennsylvanian carbonate rocks (Lansing~Kansas City and
Marmaton) has been estimated at 683,832,127 barrels, or 21% of the
cumulative Kansas oil production. Only the Arbuckle-Reagan exceeds
this figure, having produced approximately 1-1/2 billion barrels or
45% of the cumulative total.

In the western two-thirds of the state (west of the red line

on Exhibit No. 1), 1474 oil fields were actually counted (derived from

production data given by Goebel et al, 1960). Of this total there are
760 o0il fields producing from Pennsylvanian carbonate reservoirs (col-
ored in green or yellow on Exhibit No. 1). This represents 52% of the
total oil fields in western Kansas. It should be noted that many of
the Pennsylvanian oil fields are also productive from other horizons
such as Arbuckle or Mississippian rocks. - -
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Of these 760 oil fields, there are 334 fields which produce
from Lansing-Kansas City rocks only. Data from these 334 fields are
shown on Exhibit No. 4 where the number of fields (expressed in per=-
centage of the total) is plotted against cumulative production. It
is shown here that 62% of these fields have recovered less than 100,000
barrels per field. Ninety-four per cent of these fields are class E
(less than 1,000,000 barrels). Six per cent are class D (1-10,000,000
barrels of o0il). The largest known field is the Laton Field in Rooks
County which has produced slightly over 6,000,000 barrels of oil to
date.

Data pertaining to all of the Central Division indicate that
82% of all oil fields are class E, while 18% of all fields are class D
or larger.

Detailed analysis of individual field performances have given
much information as to the economic feasibility of Lansing-Kansas City
production. Thirty-three fields listed on Table I were selected for
evaluation for the following reasans:

(1) The selected fields produce from only the Lansing-
Kansas City horizon. (Production data reported by
Vance Rowe Oil Reports in Kansas is given by field
or lease without respect to the amount of oil from a
certain horizon. Therefore, in fields with multiple
pay horizons it is impossible to evaluate the Lansing-
Kansas City accurately).

" (2) The fields range in size from sméll volume to large
volume reservoirs. Correspondingly, the number of
wells also range from a few (two) to many (175).

(3) Wide geographic representation.

(4) The fields selected are older fields ranging in age
from nearly seven years to 35 years. Production
from fields drilled in the last few years has not .
declined sufficiently to enable an accurate predic-
tion of the expected life or ultimate recovery from
the fields.
In addition to the listing on Table I, annual production
curves for eleven of the fields are shown on Exhibits Nos. 2 and 3.
Data shown on these enclosures have been extracted from a variety of
sources which are: Vance Rowe Oil Reports; Kansas Corporation Com-
mission; Goebel et al, 1961; Pan American Base Maps; Sterling, 1959
Oil Scouts Yearbook.

The three production curves on Exhibit No. 2 are plotted on
identical vertical scales. This was done so that one field perform-
ance may be compared to another. The fields on this exhibit each have

more than 50 wells, while the field production curves on Exhibit No, 3 ..'

each have less than 50 wells. The curves on ExBibit No. 3 are also
shown on identical scales with the exception of the Sun City Field
which had a very high average annual production per well.

Commonly, the annual production curve reaches a peak during
the first few years of the life of the field and then declines rather
sharply to a point where the decline becomes nearly horizontal.- This
type of curve seems to be characteristic of a reservoir with gas solu-
tion drive,

In several instances, on Exhibits Nos. 2 and 3, additional
wells were drilled in certain fields after the annual production
curve had started to decline. In nearly all cases neither production
curve illustrated was raised significantly because of the additional
wells drilled. It is probable that the area drained by the newly
drilled wells was being drained by a previously existing well or wells,



Therefore, the wells were drilled too close together and the expense
of additional wells was not necessary to achieve maximum recovery.

Sun City, Rosedale, Przirie View (Exhibit No. 3) and Adell and Huff-
stutter fislds (Exhibit No. 2) illustrate this point very well. Ob-
viously the ultimate ROI would be significantly reduced in these cases.

Although information is generally inconclusive, secondary
water flooding increases Lansing-Kansas City recoveries by factors
ranging from 52% of the primary recovery in Hall-Gurney Field in
Kussell County {(Sterling, 1959) to 75% of primary recovery in Fair-
port Field in Ellis County {personal communication with Division
Production Department). A discussion of Lansing-Kansas City secon-
dary recovery potential is outside the scope of this report,; however,
it is interesting to note that all of the data presented on Table 1
pertain to primary recovery and that ultimate recoveries could be
raised by the factors mentioned above.

The data presented under Column 1, Table I, represent the
estimated area drained by each field. This includes total area in~-
side the delineating dry holes.

Column 2 shows the cumulative production for each field up
to January 1, 1962. In the cases where the field is under water flood,
secondary recovery is included in this figure. Fifteen of the fields
shown are class D fields, while the remainder are class E flelds. The
mean cumulative production per field is 1,432,000 barrels. v

Column 3 shows the cumulative primary production for each
field. 1In the cases where certain fields are not under flood the
total primary production is the same as the cumulative total shown
under Column 2. The figure shown under Column 3 is the value used
to compute all of the data under succeeding columns presented on
Table I. »

Column 4 shows the primary field recovery per acre. The
values vary quite widely ranging from 71Q barrels per acre up to 3900 -
barrels per acre. Gas-oil ratio, crude gravity, water saturation,
type and amount of reservoir porosity and net feet of pay are all
responsible for this variation. Some of the reservolr properties will
be delved into later in this and following reports. The mean field
recovery is 1685 barrels per acre.

Column 5 shows the mean primary recovery per well in each
field. It is interesting to note that most of the small recoveries
per well are confined to the fields that are apparently draining less
than 40 acres per well, The mean recovery per well in these fields is
42,215 barrels. Conversely, the mean recovery per well in the fields
where the wells are apparently draining 40 acres or more {indicated
by #) is 70,107 barrels of oil. In addition to the previous discus-
sicn of the field production curves (Exhibits Nos. 2 and 3), it is
again apparent that a large portion of the wells are not allowed to
drain a large enough area.

Column 6 shows the maximum number of producing wells that
have been drilled in each field. The number of wells presently pro-
ducing ir each field are shown on Exhibits Nos. 2 and 3 and may be
considerably less than shown under Column 6, Also shown is the aver-
age area drained per well in esch field.

Column 7 shows the estimated cost of drilling a well to‘the
depth indicated. Estimates are based on Pan American's current drill-
ing experience in western Kansas. :

Column 8 shows the calculated field ROI. For comparison
purposes the fields are again separated into the closely spaced fields
(less than 40 acres per well) and the widely spaced fields (40 acres
or more). The closely spaced fields have an indicated ROI ranging
from .16 up to 5.3 with most of them closer to 1 or less. The mean
ROI for these fields is 1.59,



Since it has been shown that the more widely spaced fields
recover more oil per well, the ROI would naturally be vastly improved.
The ROI listed under Column 8, for the widely spaced fields, indicates
a mean ROY of 2.9 which will yield almost twice the monetary return as
the closely spaced fields. :

Column 9 shows the estimated ROI for each field if that field
were actually draining 40 acres per well. All of the closely spaced
fields become much more attractive if developed on wider spacing. The
average estimated ROI for these fields is 3.0 which seems to be corrobo-
rated by the fact that the fields that actually are draining about 40

acres per well have an ROY of 2.9.

Column 10 shows the estimated field ROI if that field were
actually draining 80 acres per well., 1In this case the field ROI ranges
from 2.1 up to 17. The mean of these values is 7.

Column 11 shows the year that secondary water flooding projects
were started in each field.

DISCUSSION - SUMMARY

It has been shown that a large portion of Lansing-Kansas City
fields in Kansas was drilled by spacing development wells too close
together. Nearly all of these wells are capable of draining a much
larger area than permitted to drain. Hence, the recovery per well and
the ROI is proportionately lower.

_The 33 points plotted on Exhibit No. 9 represent the same 33
fields listed on Table I. The mean curve (representing the mean field
" recovery of 1685 barrels per acre) demonstrates that a well draining 40
acres will recover twice as much oil as an identical well draining 20
acres., Obviously, the monetary return would be increased significantly
due to the reduced drilling costs.

In view of this evidence it seems very d831rable to space the
wells as far apart as pract1ca1 Projection of the mean curve up to
80-acre drainage indicates that a well could be expected to recover
about 132,104 barrels of oil. The ROI in this case could be expected
to vary as high as 17 which is highly desirable (Table I, Column 10).

The current practice in western Kansas is to drill Lansing-
Kansas City fields on the wider 80-acre pattern. None of this pro-~
duction is old enough to establish a reliable production decline curve.
However; according to the Central Division Production Department, an
80-acre block drained by one well will yield about 2% less oil than
if it were drained by eight wells spaced on ten acres per well., Com~-
pared to the sharply decreased drilling cost, the 2% loss in ultimate
recovery is insignificant.

in recent years, per well allowables set by the Kansas Corpora-
tion Commission have encouraged wider spacing. '

The evidence indicates that the probability of finding large
reserves in a single field is small. However, considering the Lansing-
Kansas City in general, a very large amount of the oil in Kansas has
been extracted from this horizon. Obviously this large amount of oil
has bsen extracted from relatively smaller but very numerous fields.

Since the Lansing-Kansas City underlies nearly all of western
Kansas, it seems logical to reason that a large amount of oil remains
to be found in the less well developed areas.

Therefore, with more knowledge and better exploration tools,

these smaller but numerous oil reservoirs should be economic and con-
tinue to account for a very large amount of the oil produced in Kansas.



PRELIMINARY STRATiGRAPHIC STUDIES

Lithologies strongly indicate deposition in very shallow
water shelf type, marine carbonate environment not dissimilar to such
modern day carbonate environments as Great Bahama Bank, Florida Bay -
and the coastal areas of Cuba., By comparison to these modern car-
bonate environments it is amazing that these conditions prevailed
during Lansing-Kansas City time to the extent of covering many thou-
sands of square miles. Northward, the Lansing-Kansas City maintains
its shallow water characteristics well into Nebraska and perhaps much
farther. Westward these same characteristics are carried well into
the Colorado subsurface where the entire Pennsylvanian system sys-—
tematically loses its identity in the arkosic facies of the Fountain
conglomerate.

To the south, dipping into the Anadarko Basin, . the Lansing-
Kansas City rather abruptly changes facies from light colored shelf
type carbonate deposits to dark shale and dark basin type carbonates.
This line of change lies slightly south of the Kansas-Oklahoma line
and runs about West-Northwest to East-Southeast across Beaver, Wood-
ward, and Major counties in Cklahoma. '

Extensive electric log correlation work was done throughout
most of the Hugoton Embayment area in western Kansas. Descending the
section from the top of the Missourian, each carbonate zone is desig-
nated A, B, C and so on to the base of the R zone which probably rep-
resents the base of the Marmaton group and the top of the Cherokee
group {(left margin of Exhibits Nos. 5 and 6). A similar zonation
system was devised by Morgan (1952) in the area of the Central Kan-’
sas Uplift., A regional cross section revealed that there is no
correlation between the two areas.

Surprisingly, electric log correlations will carry each zZone
for moderately long distances. However, later sample work revealed
that varied lithologies existed in each zone and that certain facien}/“
could be carried laterally very short distances. This observation
seems to indicate the distinct possibility of stratigraphic accumu-
lation of hydrocarbons in the Lansing-Kansas City groups.

NATURE OF SEDIMENTATION THROUGHOUT PENNSYLVANIAN TIME

It is apparent that vertical movement of the Anadarko Basin
and surrounding areas continued in a single direction during Pennsyl-
vanian time. With variable rates of subsidence of the trough floor
and surrounding areas, the sea maintained its general tendency to
deepen, and lithologic variations result from variations in the rate
of trough subsidence and the rate of sediment deposition., When sinking
Predominates there is transgression, and when sedimentation prevails F
there 1s regression and regressive deposits are the result (Sears et,
al, 1941). Since sedimentation prevails during regression, the basin
and shelf areas are slowly becoming filled with sediments; thus forc-
ing the sea to retreat. Under conditions of basin filling, the rocks
at the base of a given interval would naturally be deposited in rela-~
tively deeper water than the rocks at the top of the interval. In
western Kansas this phenomenon is recognized in the overall interval
from the top of the "Morrow" to the top of the "B" zone (Lansing).
Dark colored shale and carbonate rocks were deposited at the base of
this interval. Ascending the section, the depositional environments
systematically alternate between relatively deeper to very shallow,
However, the general upward trend is for the rocks to become much
lighter in color with white chalk, oolitic and bioclastic zones rep-
resenting the shallowest environments.

The criteria for establishing environments are based primarily
on rock color, texture and fabric. Faunal assemblages being not well
defined or limited to any particular type of rock are of limited value.
However, the deeper water rocks generally contain more crinoid remains
while the shallower water rocks reveal more brachiopod-pelecypod frag-
ments. Fusulinids and possibly algae are found mostly in the chalky,
white colored rocks.
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CYCLES OF SEDIMENTATION WITHIN PENNSYLVANIAN SYSTEM .

Detailed work with cores and drill cuttings has been done in
Haskell, Seward and Finney counties in western Kansas. It is in this
area that four major cycles of sedimentation are discernable within
the interval from the top of the "Morrow' to the top of the Lansing.
The stratigraphic positions of these cycles are indicated in the left
margin of Exhibits Nos. 5 and 6. The rocks at the base of each cycle
were deposited in relatively deeper water than the rocks at the top
of each cycle. This depositional pattern is similar to the overall
sequence previously described. The rocks at the base of each cycle
are brown to gray micrites, dense (lithographic) and rarely porous.
The shales throughout the section are black to dark gray. Gradually
upward the carbonate rocks become lighter colored through shades of
brown, tan and white. The lighter colored rocks are also less in-
durated. ' ‘ ‘

The sediments near the top of each cycle were deposited
above wave base representing the shallowest depositional environ-
ment. It is in these zones that oolites, occasionally mixed with
various amounts of bioclastic debris, are found. It is also from
these high energy zones that the vast majority -of production has
been found,

EXAMINATION OF "J" ZONE

Each zone within a sedimentary cycle probably represents a
minor regression. Following the same pattern previously described,
the rock at the base of each zone was deposited in deeper water than
rock at the top.

In the Eubank Field, 285-34W, Haskell County, Kansas, the
"J" zone (top of second cycle) is productive in several locations
indicated on Exhibits Nos. 7 and 8. Because cores in this zone are
available, most detailled stratigraphic work to date has been confined
to this area.

Oolite grain size varies vertically as well as laterally,
as shown on Exhibits Nos. 5 and 6. The larger oolites were found at
the top of the zone with a gradual decrease in size toward the bottom,
This is further evidence that the top of the zone was deposited in
shallower water {(in higher wave energy) than the bottom of the zone.
Individual grain size also varies in a lateral direction with the
coarser particles being deposited gradually to the southwest. This
indicates that as the sea floor slowly became shallower the sea was
forced to retreat to the southwest. Hence the depositional strike
of this zone was from northwest to southeast. This zone is interpre-
ted as a marine bank with oolites deposited at the top where the sea
floor is the shallowest. ‘

)

It is interesting to note that the oil occurs in the thickest
part of the "J" zone (Exhibit No. 8). The production also occurs in
the oolitic zone of intermediate particle size and not the larger

size as might be expected. Data plotted on Exhibit No. 5 indicate an A

increase in permeability toward the isopach thick. Visual inspection
of cores reveal that the oolite grains are tightly cemented southwest
of the thick trend, but fair to good interparticle porosity is found
in the thick trend, Considering this information, it is somewhat ,
apparent that the hydrocarbons were in place very shortly after burial.
The block diagram (Exhibit No. 8) shows in three dimensions the thick-
ness of the "J"” zone which represents the structure on this horizon
very shortly after burial. It can be seen that the gas accumulated

in the thickest area with the oil appropriately accumulating "down-
dip" from the gas. All of the wells which found the "J" zone less
than about 45 feet thick encountered small amounts of water, and in

a few cases small amounts of oil.

During Laramide time the Pennsylvanian strata underlying
western Kansas tilted from west dip to what is seen today as

(L



easterly regional dip. Accompanying this movement many of the pre-
Pennsylvanian structures such as Eubank were rejuvenated and tilted
slightly,

if the oolites in the "J" zone became tightly cemented some-
time after the hydrocarbons were in place and prior to Laramide time,
it is entirely logical that trapped hydrocarbons would not shift posi-
tion during low order structural tilting or rejuvenation. .

If hydrocarbon accumulations did not shift, it is easily under-
stood why the gas well in NW NE Section 20 (Exhibit No. 7) is five feet
low to the oil well in SE SW Section 21. It is also pointed out that
many of the welils to the west in Sections 20 and 29 are flat to slightly
high to the producing wells but are nonproductive from the "J" zone.

Although the above inferences are made on data that in some S
cases are inconclusive, it is nevertheless apparent that Lansing—Kansas ‘
City production, in many areas at least, can be vitally controlled by/_
adequate porosity rather than simple structural development only. i

Work on the Lansing-Kansas City is still being done with the
following objectives. _ ———

{1) To understand more completely the factors controlling
lateral development of oolitic areas within certain zones. These fac-
tors should be understood more thoraughly to accurately predict an
occurrence of these marine banks in less well developed areas,

{2) Inferences made in Eubank Field should be applied in
other productive areas to determine their validity.

(3) Porosity and permeability occurrences as related to grain
size and hydrocarbon accumulation must be more thoroughly understood.
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EXHIBIT _7 _oF Q _

f STRUCTURE MAP-EUBANK FIELD

i : HASKELL COUNTY, KANSAS

TOP LANSING - KANSAS GITY "J" ZONE

CONTOUR NTERML = 20 feeT PRELIMINARY INVESTIGATION OF
—-—— Lline of Cross Sectiorn (Exhibits 5£6)

* Corrs. Avaitis LANSING-KANSAS CITY CARBONATE
° Wells producig From “J Zore. RESERVOIRS OF WESTERN KANSAS

. 8Y
‘ ; HAROLD A BROWN
: ' . GEOLOGICAL REPORT NO.I3

* , PAN AMERICAN PETROLEUM CORPORATION
- ' CENTRAL DIVISION

GEOLOGICAL CONSULTING GROUP
SEPT. 1962
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No 7esr ‘ 057: -GA 555 MCF- Rec.

200 SO +MCSW

! ' BHP 1230/30"
g ,% /552‘ _/,930 305 ol Perr 64856 MCE/D

DST- Rec. 175 MC/O
BHP T775-1005/30"
No perFs.

DST- Rec. 280" GCMSW

OST Ga. 36 MCF
REec. 1720 o/
BHP 1355-1330/60"

Perr: pume 132 BOPD

DST-Rec. 210'SW
BHP 1149725

No TesT

O3T Ga 79 MCF-Ree 190 6CSW
>~ : 84P 1255/30" No Dewrs

OST Ga. 62 MCF Rec.
285 GCSM-BHP 1300/15"

\.ﬁfff;_@iaﬁ7 80D Lrc Wrr-Aap.

—_—
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R
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f NOTE : See LxwisiT No.7 For LOCATION OF THIS BLOCK.
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g

Hisn Enercy ocoures DEPOSITED
IN UPPER RaRT oF ZowE.

ISOPACH INTERVAL = 5FT

EXHIBIT__S_OF_i

WELL SYMBOLS RELATE T0 " ZONE omLy

By NI ek e oo, Y %

CORES AVAILABLE - SHOWN THUS : *

Low ENERGY LimE aauD DEPOSITED

N LOWER PORT oF ZOWE. BLOCK DIAGRAM OF A PORTION OF
EUBANK FIELD, HASKELL COUNTY, KANSAS

GRAIN SIZE OF OOLITES PRELIMINARY INVESTIGATION OF

LANSING-KANSAS CITY CARBONATE

.6 mm.
| | RESERVOIRS OF WESTERN KANSAS
1 .5 mm.
BY ¢
HAROLD A. BROWN
A mm.
, GEOLOGICAL REPORT NO.I3
.3mm PAN AMERICAN PETROLEUM CORPORATION
: : : CENTRAL DIVISION
2mm. . GEOLOGICAL CONSULTING GROUP
SEPT. 1962
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FM s ' = . % L8 ¥ Ly 41 ?“Y [} ’
e 1t : PRODUCYION AND EOONOMIC DATS CMART B S A ; :
¢ ‘ Ko ) ) ! £ » _“
5 X 7 > x 5
lF" ’,-‘ 4§ “ v : S : g ST . %
L ity B it  § e 3 S ). AN 3 5 i
“4 " FIELD WAME 7 ivE WAXTMON .. - o Bk - _
.~ YEAR DISCOVERED PRODUCTION PRIMARY RRCOVERY RECOVERY NO, WELLE - _ '.COST . s . )¢ RO . '
B LOCATION oF FIELD AREA 70 1-1-63 - . PRODUCTION BARRELS PER WEL), - DRAIMAMGE & PRR PRENMARY 40 ACRE 80 ACRE WATER FLOOD
‘. . DISOOVERY WELL' ' ACRES *  BARRRLS BARRKLS PER ACRE  BARSELS PR WELL ‘AVE, DEPTR ) DRAINAGE = DRATMAGE NISTORY
l"“ ¢ e ag 3 ' . . { 4 P i ; b
~-" Qolloy’ ~ 1964 3,500 8,033,540 2,481,300 730 . 21,400, 116 $37,000 18 .04 3.1 1987 = 6 wells
b Oraham Cowdty ; | ~ v ' 30 acres 3,900' ‘ ' 1968 = 9 wélls
5 Bec. 3~98-24W B Sy w e 1959 - 20 wells . '
b, Feicy Bl "y : 1060 - 6 wells .iu -
" praster - 1958 400 .800,674° - 690,674 1,480 | 31,000 . - 19 $35,000 ° .77 2,4 8.7  Not em flood
| .. Grahsm County " s b 2 : 21 acres - 3,800' $ "
t..'Ji "' 8.0. ’1"15’2" ’.\ 7 . v?v' X
e S . % . . ;
¢ =Y H % = . _
Diebolt -~ 1983 1,300 3,685,368 2,035,490 1,178 30,000 29 36,000 7 1.7 - 4.4 1858 - 30 wells
Grabam and s 25 acres 3,800'
" Trego Cos. : :
F'' Bec. 33-108-23% :
. Root - 1954 640 1,557,840 1,557,840 3,430 83,000 30 $35,000 2,0 4.6 10.0 Not on flood
Gt Grabgm County : 21 acres - 3,800'
© . See. 9-105-23W .
.~ Ironclad - 1850 500 170,800 770, 900 1,540 43,000 18 $35,000 1.4, 2.5 6.0 Kot on flood
; Graham County : 28 acres 3,800° e
; Sos. 23-93-23W : i
E-..w-r-auuw —— e ———— ~—A—~‘~- T——-'— h:~“::‘“: : > ...T:’M’L .-_? 4.__:"#::.,.._ :'::‘:.T.._..qz_'.._.*'m:-’;:-::.: _'":.‘;;:::w',w"“__.,,w,__»z‘;&“,MW' -, w‘: 1 ..-~ A "‘. '»';f“ A
Fo dena = 1983 T T 000 1,000,174 980,000 3,580 38,000 14 $35,000 i.0 2.6 6.3 1050 - 3 wells &
i Grahaa County : : 22 acres 3,800° : : i
? Sec. 4-85-24W Y
3 ) i
.
fe Sohmied - 1952 720 1,721,643 1,810,000 3,090 80, 400 30 $35,000 1,9 3.8 8.5 1958 - 3 wells
i Graham County . 24 acres 3,800’ - -
i, 'Bec. 21-88-25W
Studely - 1943 320 607,047 459,993 1,440 77, 000" 6 $38,000 3.4 2.3 5.6 1958 - S wells
Gheriden Copnty 53 acres 3,800°
y S¢s, 23-68-2%w
Adell? =~ 1944 1,320 8,846,830 8,246,830 3,900 103,900 8l $35,000 4.9 7.9 16.8 1961 - 50 wells be's
Sheridan County 86 acres 3,700" : - ‘
8ec. 11-68-2TW :
Adell Nw - 1952 500 1,104,006 1,004,006 2,310 79, 000" 14 $35,000 A.5 4.0 9.1 Not on flood ¢ TN
Decatygr County 36 aores 3,6800' :
Bec. 34-58-27Tw
Ruffstutter® - 1949 5,880 5,239,003 4,474,673 764 25, 500 175 $30, 000 .7 1.0 3.1 1959 - 42 wells
< Phillips County. 34 acres 3,400° 1860 - 12 wells
! Sec. 6-28-18W
Dayton = 1941 1,100 1,363,961 1,363,961 1,240 87,000" 24 $30,000 2.8 2.3 5.6 1960 - 4 wells
Phillips County 46 acres 3,400°
. Sec. 36-28-19W
Carmichael*~- 1968 120 122,218 122,218 1,020 40,730" 3 $29,000 1.8 1.8 4.6 Not on flood
Rooks County 40 acres 3,200’
Bec. 33-858-18w
Dorr - 1943 1,000 1,868,467 1,480,000 1,480 31,500 47 $29, 000 1.2 3.1 7.2 1952 - 26 wells ;
"y Rooks County ' 21 acres 3,200 :
5 Sec. 20-98-16W ° 4
L '_:j
 Laton - 1927 3,800 6,041,989 8,281,641 1,390 40,600 130 $29, 000 1.8 2.8 6.7 1953 < 12 wells -j
; Rooks County 20 acres 3,200 1958 - 46 wells y
- Bec. 11-98-16¢ 8
Riffe = 19851 . 260 .310,334 310,334 1,190 24,000 13 $29 ,000 .63 2.3 5.6 Not oa flood g
Rooks County 20 acres 3,200 ' ]
Sec. 4~73-18¥ . ® 3
“. - ‘Prairie View®- 1980 140 414,730 368,237 2,610 ‘40,700 9 $29, 000 1.8 8.2 13.4 1957 - 9 wells }
£" .. Barton County ° 18 acres 3,100 ¥
%‘h: *Soa, 20-198-11V% s
;f ~\"."_,1.°‘ 700 2,201,100° 1,988,730 2,840 « 58,000 3¢ . $30,000 3.7 6.5 14.2 1958 - 3 wells
by » BRPESD_ County ., U G (R SIS EURGEEO5. - TSRSt B " T SO I | LIRSS LM o g e e A
©. 7 See. T1-898-137 : = Bt - il et s A R e T
7 Trapp - 1836 280 918,400 3,280 91,840 10 $29 , 000 5.3 8.0 17.0 *
Barton & Russell 28 acres 3,000’ 5
Counties : %
Bes. 23-158-14V%
@seching - 1943 300 318,793 318,793 1,060 45,400' 7 $29,000 3.1 3.0 4.8 Mot en flood
Ellis County : 43 acres 3,200'
Sec. 34-155-16W
Bemeram - 1937 220 386,553 380, 000 1,590 68, 0n0? 6 $39,000 3.0 3.4 7.8 1959 - 3 wells
Ellis County 37 acres 3,300°
Sec., 4-138-16VW . ¥
Odessa - 1949 880 734,433 883,433 1,120 34,300 19 $29 , 000 1.4 2.1 - 8.3 1859 - 9 wells
i Rice County . 30 acres 3,000°" -
Sec. 32-183-8W
- 4 i
Jordaa -~ 1936 340 1,182,327 983, 147 2,800 80, MO0 12 $£35, 000 3.6 3.4 "11.8 1956 - 10 wells
Stafford County. 38 acres 3,800
Sec. 15-28-14W ‘
Kipp NE - 1946 200 380,448 380, 448 1,900 76, 000" s $35,000 3.3 3.3 7.7 Not on flood
8tafferd County . 40 acres 3,800
Sec. 23-288-144
Merle - 1949 360 342,717 342,717 950 24,400 14 $35,000 .39 1.3 3.3 Not on flood
Stafford County 326 acres 3,700'
8ec. 32~338-~13W
Oscar ¥ - 1952 640 1,038,812 812,380 1,270 30,000 a7 $35,000 .72 1.9 4.8 1938 -~ 18 wells
Stafford County ; 24 acres 3,606\'
Bec. 22-228-14w
Brenn® - 1954 260 348,188 348,158 1,340 34,815 10 $35,000 .99 2.1 5.1 1958 - 2 wells
Stafford County 46 acres 3,700
Sec. 19-238-13W A
‘Sun City* - 1941 640 1,832,404 1,559,001 2,430 . 120,000" 13 $50, 000 3.8 2.9 6.8 1956 - 7 wells :
Barber County 49 acres 4,300 4
Sec. 35-30S-15Ww
L] ~ ] 4
Rosedale* - 1954 300 470,771 470,771 1,870 30,000 1eé $35,000 .71 2.6 6.3 Not on flood i
Kingman County 19 acres 3,700 1
Sec. 32-298-6% ;
. 1
Enlow* - 1953 240 264,849 192,352 800 24,000 8 $35, 000 37 83 2.7 1956 = 5 wells 5
_ Edwards County 30 acres 3,700
v NG . B BARG R Y - AR T e e A T A ey I s S T T ro-t - - scnamp ;,.__,,' 3 s P
Novinger W¥ - 1955 80 100, 693 100,693 1,350 50,340” 2 $50,000 1.0 1.0 ‘3.0 Not on flood
Mead County 40 acres 4,500°'
Sec. 15-338-30W
Ashland®- 1951 160 116,074 116,074 725 38,690' 3 oil $55,000 .41 oil .06 1.1 Not on flood
Clark County 53 acres 4,700'
Sec. 35-323-23¥W 1,785,172 1,795,172 2,800 NCF 1 gas 3.9 gas
' MCTF gas MCF gas 640 acres
Keystone® - 1950 120 293,856 293,856 2, 400 97, 600" 3 $37,000 4.3 4.3 9.5 Not on flood
S8cott County 40 acres 4,000’
Sec, 25-188-32w
Mean Mean Mean Mean ROI per Field:
Cumulative field recovery
recovery recovery per well: v Close spacing:
per field per acre: \
to 1-1-62: Close spacing: 1.59 3.0 7.0 >
K
1,432,000 1,685 42,215 Wide spacing: 4

ROI determined by an assumed price of $3.00 per
barrel of crude (38° to 40° gravity).

* Annual production curves shown on Exhibits Nos. 2 and 3.

Pields that are apparently draining 40 acres per well

- or more
1

in field.
under water flood.

* Information from Sterling, 1939.

1

There are 1068 wells
Nearly all Lansing~Kansas City wells are

KGS Open-file Report 62-3

wide spacing:
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PRODUCTION AND ECONOMIC DATA CHART
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CARBONATE RESERVOIRS OF WESTERN KANSAS

by Harold A. Brown

CENTRAL DIVISION GEOLOGICAL REPORT NO. 13

Sources of Information:
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ptin #1538, 1 8}

Vance Rowe, 011 Scouts Yearbook,
Kansas Corporation Commission, Kansas Geological Survey -
Oil and Gas Investigations No. 24, 1960, Kansas Geological
Bulletin #147,'1960; Kansas Geological Survey,
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