OlL. FIELD RESEARCH LABORATORIES
CHANUTE, KANSAS

July 6, 1951

Goering & Bramine
P, O, Box 172 \

Newton, Kansas
Attentions r. A, L., Goering

Gentlemen:

®

Enclosed nerewith 1s the rerort of
the =snzly/sis of thne 23" Rotary core taken
from tne Lilystrand & Dunne Lease, We2ll
No. 0-1, Butler County, Kansas, znd sub-
wktted to our laboratory on June 20, 1U9sl.

Yery truly _ours,
QIL FILLD REsZAancih LABORATCHILS

¥

Clayton A, Nattier
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Qil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

—

Company Goering & Braonine Lease_ Lilysirand & Dunne Well No.Q=1

Location 200" Nortn of Sout: Tine & 373" West of Zast Line y ‘%é of xIF: .
Section___ 2 Twp. 26 £ Rge 8 s County. Butler State_ Kansgas
Name of Sand Bartlesville
Top of Core 2411,00
Bottom of Core 2465,00
Top of Sand £411.55
Bottom of Sand 2455, 35
Total Feet of Permeable Sand 18. 50 '
Total Feet of Floodable Sand 14,67
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
0 - 4 4,33 4,27
4 - 8 2.20 6.53
8 - 12 1.20 7 73
o - 24 3. 30 11,03
24 - 48 3.£0
28 & am o 14,63
> apove 3,87 13,50
Average Permeability Millidarcys 23,74
Average Percent Porosity 17.64
Average Percent Oil Saturation 27.13
Average Percent Water Saturation 56,56
Average Oil Content, Bbls./A. Ft. 377,
Total Oil Content, Bbls./Acre 7 , 235,
Average Percent Oil Recovery by Laboratory Flooding Tests 7.15
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 108,
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre 1 , 2 72,
Total Calculated Oil Recovery, Bbls./Acre 2,400¢
Casing Point,
Racker_Setting, Feet
2414,0

Viscosity, Centipoises @

A. P. I. Gravity, degrees @ 60 °F
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The above avereges are for that nart of the cored section extending

from the top of the sand to the ton of the cement plug.

Fresh water was used as a circulating fluld in the coring of the sand

in this well.

The detalled

FORMATION CORED

log of the formatlon cored 1s as follows:

shaley

carbon-

Depth Interval, Description
Feet

2411.00 - 2411,40 - Cuttings.

2411.,40 - 2411,55 - Gray sandy shale.

2411.55 - 2411.85 Light brown fine grained laminated micaceous shaley
sandstone.

2411.85 - 2416.,95 - Laminated sandy shale containing a vertical fracture.

2416,95 - 2417.70 - Laminated sandstone and shale.

2417.70 - 2417.80 - Brown fine grained mlcaceous sandstone.

2417.80 - 2418,55 - Laminated sandstone and shale.

2418.55 - 2418.85 - Brown fine grained slightly laminated micaceous
sandstone.

2418.85 - 2419.23 - Brown fine grained slightly laminated micaceous carbon-
aceous sandstone,

2419,23 - 2420.90 - Gray sandy shale.

2420,90 - 2421.05 - Conglomeratic sandstone.

2421,05 - 2421.95 - Laminated sandy shale.

2421.,95 - 2422,10 Brown fine grained micasceous sandstone.

2422,10 - 2422,95 Laminated sandy shale.

2422.,95 - 2423,10 Brown fine grained slightly laminated micaceous
aceous sandstone,

2423.,10 - 2423.70 - Laminated sandy shale.

2423.70 - 2424,00 Sandy conglonerate.

2424,00 - 2424.20 - Conglomeratic sandstone.

2424,20 - 2425,45 Gray sandy shale.

2425, 45

2426,00

Laminated sandstone and shale.




2426,00

2426,70
2426.80
2426.95
2427.10
2427, 48
227,70

2428,00
2429.35
2430,.75
2431.60
2431.75
2434,10

2435, 28
2435, 45
2435,65
243645
2436.65
2436.80
2437.70
2439.00

2439.85
2440,75
2441.,10
2kk2.00

2442,70

2426.,70

2426.80
2426,95
2427.10
2427.48
2427.70
2428, 00

2429.35
2430.75

2431,60

2431.¢5
2434.10
2435.28

2435.45
435,65
2436,.45
2436.65
2436,80
2437.70
2439.00
2439,.85

2440,75
2441,10
24h2.00
24L2,(0
24L3.80
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Light brown fine grained laminated micaceous

shaley

sandstone contalining a vertical laminations.

Finely laminated sandy shale,

Laminated sandy shale.

Brown fine grained micaceous

sandstone.

Finely laminated sandstone and shale,

Brown fine grained micaceous

shaley sandstone.

Brown fine gralned finely laminated micaceous carbon-

aceous sandstone,

Brown fine grained micaceous
Gray sandy shale.

Laminated sandy shale.

Brown fine grained micaceous
Laminated sandy shale.

Brown fine grained micaceous
sandetone,

Sandy conglomeraté.

Gray shale.

$rown fine gralned micaceous
Gray shale
Gray sandy shale.
Brown fine grained micaceous
Brown fine grained micaceous

Brown fine
sandetone,

grained micaceous

Conglomeratic sandstone.
Brown fine grained mlcaceous
Brown fine grained micaceous

Brown fine grained mlcaceocus

sandstone.

sandstone.

slightly conglomeratic

conglomeratic sandstone.

conglomeratic sandstone.
slightly shaley sandstone.
slightly conglomeratic |

sandstone.
conglomeratic sandstone.

sandstone,

Brown fine grained micaceous conglomeratlic sandstone.



2443.80
24kl 10
2UL5, 50
2445,70
24L5,85
446,00
2447,00
2447.35
2447.95
2448,10
2448, 56
2449, 70
2451, 55
2452,30
2452, 85
2453.00
2453.75
2453,90
2455.35
2459.95
2461.60
2462,10

Coring was started at a depth of

and completed-at a depth of 2465.00 in gray shale.

2444, 10
2445,50
2uk5,70
2445, 85
2446,00
2U447,00
2447,35
2447,95
2448,10
2448, 56
2L449.70
2451,55
252,30
2k52,85
2453,00
2453.75
2L453.90
2k55.35
2459.95
2461,60
2462.10
2U465.00

—
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Brown fine grained mlcaceous slightly shaley sandstone.
Brown fine grained micaceous sandstone.

Sandy conglomerate.

Brown fine grained micaceous sandstone.

Gray shale.

Loss.

Soft gray shale.

Laminated sandy shale,

Sandy conglomerate.

Laminated sandy shale,

Brown fine grained micaceous conglomeratic sandstone,
Conglomeratic sandcstone containing a gray shale streak.
Gray shale contalining a vertical fracture.

Sandy conglomerate.

Brown fine grained micaceous conglomeratic sandstone.
Sandy conglomerate,

Conglomeratic sandstone,

Sandy conglomerate.

Gray shale,

(Discarded at well).

According to log, gray shale,

According to log, black shale, (Discarded at well).
According to log, gray shale, (Discarded at well).
2411.00 feet probably in sandy shale

That part of the

cored section extending from 2446.00 to 2447.00 was lost during coring.

Shale in the bottom part of the core extending from 2459.95 to 2465.00

was dlscarded st the well.

Thig core shows a total of 25.24 feet of sand-
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stone which 1s mostly brown fine grained micaceous sandstone and conglom-
eratic sandetone., The core was badly broken by layers of shale and sandy

shale.

PERMEABILITY

For the sake of distribution, the core was divided into three sectlions.
The welghted average vermeabllity of the upper, middle and lower sections
is 3.64, 31,30 and 11.85 millidarcys respectively; while that of the pay
sand, or that part of the cored section extending from the casing point to
the top of the cement plug, is 23.74 millidarcys (See Table II). By ob-
serving the data given on the coregraph, it 1s notlceable that the sand in

this well has a very irregular permezbllity vprofile.

PERCENT SATURATION & OIL CONTENT

The pay sand in this core shows a falrly low welghted average percent
0il saturation, namely, 27.13. The weighted average percent oll saturation
of the upper, midéle and lower sections is 23.77, 29.75 and 20,90 respec-
tively. The weighted average vercent water saturation of the upper, middle
and lower sections 1s 61.92, 53.39 and 64.83 respectively; while that of
the pay sand is 56.56 percent (See Table IV). This gives a weighted average
total fluild saturation of the pay sand of 83.69 percent.

In order to get some 1idea of the degree of flushing of the sand that
occurred during coring, each of the saturation samples was analyzed for
chloride content. The resulte of these tests are given in Table VII. The
tests indicate that some flushing did occur.

The welghted average oll content of the upper, middle and lower sec-~
tions 1s 316, 427 and 263 barrels per acre foot respectively; while that
of the pay sand is 377. 7The total oll content as shown by this core &#

7,554 barrels per acre of which 7,235 barrels are in the pay sand section.



OlL FIELD RESEARCH LABORATORIES
CHANUTE, KANSAS

B

LABORATORY FLOCDING TESTS

In view of the feact that oll was lost during coring, this core
responded well to laboratory flooding tests. A total recovery of 1,272
barrels of oll per acre was obtained from 11,77 feet of sand analyzed.
The welghted average percent oil saturation was reduced fron 28.47 to
21.31, or represents an average recovery of 7.16 percent, The welghted
average effective permeability of the samples 1s 5.113 millidarcys; while
the average initial fluid nroduction pressure 1sg 18.7 pounds per sguare
inch (See Table VI).

By observing the data given in Table V, you will note that of the 23
samples tested, 18 produced water and 15 oil. This indlcates that mést
of the sand reprecented by these samples is floodable. The tests also

show that the sand has a wlde variatlon in effective permeability.

CONCLUSION

From a study of the above data, we believe that an efflcient water
flood within the viecinity of this well will recover approximately 2,400
barrels of oll per acre. Thls is a recovery of 164 barrels of oil per
acre foot from the 1l4.67 feet of floodable sand. In calculating this
recovery, an allowance was made for oll lost during coring, and it was
agsumed that the true water saturation of the sand is 38 percent.

The vertlcal laminations in this core indicate that this well is
close to the edge of the trend. For thls reason, primary production from
this area has undoubtly been lower than the average for the lease. In
calculating the above recovery, it was assumed that the primary production
is 10 percent. It is poseible that primery production has been less

thap~10 percent, which would increase the ultimate recover by water

flooding.
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SHOT RECOMMENDATION

Company Goering. & Branine Lease Lilvetirand & Dunnse Well No._ Qe
Depth Interval, Feet of Size of Shell Qts./Ft. Total Quarts
Feet Sand Inches
I o0 - 3 e it 8] ol
£429.0 - 2433.0 24.0 2l 1.0 24.0

Hotes Plug hole back to 2454.0 Feet
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RESULTS OF PERMEABILITY TESTS

TABLE I

Lease. ilystirand & Dunne

Well No.C = 1

Company._ GOcrin. ¢ of e
Sample Depth, Pez"m_eability Feet of Core Permeat?ility
No. Feet Millidarcys Ft. Cum. Ft. I‘E:talﬁti\llg
1 2411.74 5.2 0,30 0.30 0.96
Z 2417.73 6.5 0.10 0.40 0.65
3 2419.02 1.7 0.38 0.78 C.6%5
4 2421,22 1.5 0.90 1.68 1.35
5 2422476 Iap. 0.85 2403 0.00
6 2424.03 31. C.20 2.73 €.20
7 24Z2D.74 Tmn, 0.59 3.28 0.00
3 2426.05 C.07 0,70 3,98 0.58
9 2427.14 0.¢0 0,438 4,36 0,36
10 2427.62 3.7 C.2% 4,58 0.82
11 2428,06 50 0.3% 4,93 17.50
12 2428,60 50. 0.5C 5.43 30.00
13 £429,15 304 0.5C 5,93 15,00
14 2430,22 Imp. 0,40 6433 0.00
15 £24731.85 Imp., 0,32 6.68 0.00
16 2432,33 Inmp. 0.50 7T.1% 0.00
17 24352.85 2.1 0,50 7.68 1.05
18 24 34,50 6. 0.70 8.38 67 .20
19 2435,06 28, 0.48 8.86 27.84
20 2426.,05 25. 0.55 0.8l 13.75
21 24356,55 15. 0.25 9.66 3.75
e 2437, 54 24, 070 10, 36 16.80
24 243T7,65 59, 0.20 10.56 11.80
24 2438,10 8.6 0.65 11.21 5.5¢
25 24%8,60 De% 0.45 11,66 e B4
26 2439.05 Sy 0.55 1z.45 1e,70
27 5439460 78. 0.50 12.7% 3¢.00
28 2440 ,20 C.9 C.58 13,86 4,90
29 £440,65 1¢, 0.095 | 13.€1 6.65
30 2441,02 16. 0.35 13.S6 S.6U
31 2441,60 Zoda 0.70 14.66 16,80
52 2442,020 5.2 0.55 15.21 2.86
33 2842,82 Z, & C.35 15.56 1.68
3§ 2443.15 1z, C.70 16.26 8,40
35 244370 40, 0.40 16.66 *
37 £544.75 €0 ol 1. 00
SO . 0.5 17.531 30 ¢
38 £445,15 & 5 0.0
=0 e L0 6.8 0.25 18,08 3
39 244560 5.4 : e 3. T4
40 DALY, T2 I 20 18.26 .08
< ., . Mo C.60 18,86 0.00




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company___G0sring & Srapius Lease_Lilystrand & Dunne Well No.O=1

Sample Depth, Permeability Feet of Core Permeability
No. Feet Millidarcys ‘ Ft. Cum. Ft. F(‘:ta;;fcﬁg

41 2448.€3 oC. 0.2¢ 19.15 14.50

42 2449,05 1z2. 0.50 19,65 6.00

43 2449,64 2.7 0.3% 20.00 0.95

44 2450.,05 5e8 0.60 20.60 2.28

45 2450.54 1z, 0,80 21,40 9.50

46 2451 .32 15. 0.35 21.75 5.25

47 2454 .25 Inp. - 0.60 22435 0.00

48 2454.71 6.5 0.50 22.85 3.295

49 2455.30 7.1 C.35 25,20 2.49
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SUMMARY OF PERMEABILITY TESTS

TABLE It
Company_(Goerin. & Braning Lease__Lilystrand & Dunne Well No_ Q=]
Depth Interval Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
2411.055 - 2423.C0 3,18 3.64 11.57
2428,00 -~ £445.85 12.43 31. 30 589.03
2447.55 -~ 2455.35 3,74 11.85 44,32

O

2411.55 = 2454.00 12,50 23.74 439,18
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Oil Fi

RESULTS Ol

Company. ﬂa@?iﬁg & Branine

Sample Depth, Effective Original Qil Saturation 0Qil Recov

No. Feet Porosity Percent Bbls./A. Ft. Percent
Percent

6 2418, 062 18.3 28,2 403 8.1
10 2423,75 14,2 23,1 254 0.0
13 2427,76 12.4 26,9 406 5,7
14 2428,75 20,5 32 .4 516 9.4
15 2429 ,25 19.2 30.4 453 9.6
20 2434 .75 20,8 29,3 473 9.7
2l 2435,72 15.7 22,6 276 5.8
22A 2437,05 16,7 30.0 590 0.0
23 2437 ,75 19.3 33.8 506 10.0
24 2438,75 19.2 31.9 476 11.7
25 2439 ,92 15,7 26,5 328 0.0
%? 2440,82 20,3 33,1 522 8.9
2441,75 17.7 30.8 423 6,0
28 2442,75 15.4 32,8 392 0.0
29 2443 ,85 18,6 26,5 383 3.4
30 2444 ,89 19.4 26,6 400 4.8
31 | 2445,75 19,2 22.82 331 5.0
33 2448,75 17.1 21,8 290 2,3
34 2449,77 15,3 25.3 300 0.0
35 2450.92 14,7 21.5 246 0.0,
37  2452,93 15.4 23 .3 279 0.0
38 . 2455,82 16.2 21.1 266 1.6
39 - 2454 ,92 15.8 20,95 252 0.0
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F LABORATORY FLOODING TESTS

TABLE V
Lease Lilystrend & Dunne Well No. O~ 1
ety Residual Saturation Volume of Water Effective Initial Fluid
Bbls./A. Ft. 9% 0il 9% Water Bbls./A. Ft. Recovered Permeability, Millidarcys | Production Pressure
cc* % Lbs./Sq. In.
115 20,2 77,0 288 38 1,03 25
0 23.1 | 71.% 254 0 Imp 507
86 21,2 73.2 320 31 0.881 20
150 23,0 70.4 366 103 3.22 <0
143 20.8 69,3 310 153 13,28 10
157 19,6 71.7 316 428 21.20 10
71 16,8 79.0 205 32 0.825 2D
0 30.0 67,5 390 1 0.073 50
150 23,8 75,0 356 60 1.56 20
174 20,2 71,6 302 112 2,94 10
0 26,5 66,2 388 17 0.310 30
140 24,2 74 4 382 171 10.00 15
83 24 .8 69.5 340 149 8,72 15
0 32,8 62.5 392 22 0.499 25
49 23.1 73.8 334 85 2,19 16
"2 21.8 72.3 328 51 1,30 15
75 17.2 77.0 256 84 4,58 15
31 19.5 71.5 259 13 0.320 35
0 25,3 | 72.5 300 0 Tmp. 50#
0 21.5 | 73,6 246 0 Inp. 504
0 23,3 | 61,6 279 0 Imp. 504
20 19.5 78,9 246 39 0.910 20
0 20.5 | 70.2 252 0 Tmp. 504
Notes: c¢¢ - cubic|centimetkr
¥ Volume of water recovered at the time
| of maximum oil recovery,
*H Determined by papssing watler through scmple
which still contmins residual oil,
"A" Sample Was taken| from core aefter it wag received in the [laboratory,
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Oil Field Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VI
Company. Gogoring & Branine Lease_Lilystrand & Dunne . Well No.O=1
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
Ppm Foreign
1 2411.,63 76,500
€ 2418.77 37,500
7 2420,95 64,000
8 2422,03 70,600
% 2423.04 50, 600
10 423,93 63,500
1z 2427,05 €c, 300
13 2427,58 54,000
14 428,92 13,500
7 2431.68 33,400
2 2434,92 20,000
21 2435,86 00,800
< 2436,85 13,000
23 £457.92 50,400
o4 2438.%2 57,80
25 2440,05 57,700
20 2440,92 27 4500
27 244l,92 47,400
28 2442,91 ¢1,100
29 2444.03 26,700
30 2445,03 28,300
32 2448,02 585,100 ,
33 £448,92 59, 300
54 2449,92 ©l1,600
33 2401,07 €7,000
37 2453%,05 33,900
38 2453,95 47,300
39 2455,03 47,5C0
Note: ©ppm -|parteper million




Oil Field Research Laboratories

SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VIII

& Branine

Lease_ Lilysimand & Dunne Well No. Q-1

Company. Goering

Depth Interval,
Feet

Chloride Content
of Brine in Sand,
ppm

Average Percent Average Percent

Connate Water Drilling &
Foreign Water

2411,55~2428,00

2428,00~2445, 50

56, 200
34,100

54,000

parts per million



