OIL FIELD RESEARCH LABORATORIES
CHANUTE, KANSAS

March 13, 1951

The Ohio 0il Company
Thompson Bullding
Tulsa, Oklahoma

Attention: Mr. Fred Kluck
Gentlemen:

Enclosed herewith is the report of the
analysis of the 23" Rotary core taken from the
Martindell Lease, Well No. W-33, Greenwood County,
Kansas, and submitted to our laboratory on Feb-
ruary 27, 1951,

Very truly yours,

OIL FIELD RESEARCH LABORATORIES

Carl L. Pate -

CLP:mnm
6.c. to Mr, H, A, Scott
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GENERAL INFORMATION & SUMMARY

Company____the Ohio 011 Comnany Lease Martindell Well No._W-233 -
Location
Section___ 31  Twp.__23 Rge. 10 County__Greenwoand State__Kaneag
Name of Sand ; Bartlesville
Top of Core 2346.00
Bottom of Core . 2391.00
Top of Sand  (According to strip log) 2344, 00
Bottom of Sand 2484 .73
Total Feet of Permeable Sand 32,74
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
0 -2 5.81 5.81
L - 8 6.65 15.21
12 - 24 5.04 23.98
2L, ~ 48 6.58 20,56
L8 & above 2.18 R2.74
Average Permeability Millidarcys 15 . 5}4’
Average Percent Porosity 16.32
Average Percent Oil Saturation 25 .10
Average Percent Water Saturation L7.4L3
Average Oil Content, Bbls./A. Ft. 320.
Total Oil Content, Bbls./Acre 10,421,
Average Percent Oil Recovery by Laboratory Flooding Tests 3 » 76 ‘
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 50.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre 871 .
Total Calculated Oil Recovery, Bbls./Acre 2 ’ 24'5 0.
Casing Point :
Packer-Setting, Feet 2345,00

Viscosity, Centipoises @

A. P. 1. Gravity, degrees @ 60 °F . :
Elevation 1426,00




Fresh water was used in maXing up the circuleting fluid in the coring |

of the sand in thies well.

The detailed

Depth Interval,

Feet
2344, 00 2346,00
2346, 00 2347, 80
2347.80 2318,30
2348.30 234G,213
2349,23 2349.40
2349,40 2354.00C
2354,00 2354,50
2354.50 2355.21
2355.21 2355.735
2355.35 2355.68
2355.68 2355.78
2755.78 2756.10
2356.10 27256, 75
2356.75 2257.60
2357.60 2757.77
2357.77 2358.,15
2358.15 2358.55
2358.55 2359.05

log of the formetion cored ieg ae follows: !
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FORMATION CORED

Degerintion

Drilled, according to strin log, sand.

Light brown medium grained micaceous sandstone.

Light brown medium greined micaceous elightly carbon-
aceoue sandstone, 4
Light brown medium grained micaceous sandstone.

Light broun medium grsined miceceous
aceous sandstone.

glightly carbon-

Light brown medium grained micaceous sandstone,
Laminated candy micaceous coal.

Gray fine grained micaceous elightly carbonaceous gand-
stone,

Finely laminated sandetone and ghale.

Light brown fine grained micaceous carbonaceous sanc-

stone.

Laminated ezndy carbonaceouvs sghale,

Light brown fine grained micaceous sandstone.
Lazminated sandetone and chale.

Light brown fine grained micaceous elightly carbonaceoug
chaley sandstone.

Leminated sandy ehale.
Gray leminated chaley candstone.
Grey chale,

Light brown fine grained micaceous sandetone.




2370.75
2373.35
2373.88
2376.50
2377.15
2377.75
2378.35

2379.00

2380.80

2382.00

2383,50

238L4,00

2359.40
2759.60
2360.27
2361.00

2361, 3!
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2370.45

2370.75

2373.35
2373.88
2376.50
2277.15
2377.75
2378.35

2380,80

2382.00

23872,50

2384, 00

2384, 75
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Gray =andy chale,
Light brown fine
Gray ehale.
Light brown fine

Light brown fine
tic candstone.

Light brown fine
Logeg,

Gray chale.
Light brown finé

Light brown fine
sandstone.
Light brown fine
Light brown
gandetone.

fine

Light brown fine
Brown

Light

Dark fine grzined micaceous carbonaceoue candetone.

Light brown fine

Light brown fine
Light brown fine

Light Dbrown
stone.

fine

Light brown fine

Dark fine grained micaceous carbonaceous

candstone.

Losge.

Der% fine grained micaceous carbonaceous cslightly cal-

careouse

grained

grained

oreined

grained

grained

grained

grained

grained

grained

grained
grained
greined

grained

ogreined micaceous gandetone,

sandstone.

micaceous

micaceous

micaceoug

micaceous

rmicaceous

‘micaceous

micaceous

miceaceous

micaceous

fine gralned micaceous gandstone.

brown fine grained micaceous esandstone.

micaceous
micaceous
micaceous

micaceovus

sandetone.

glightly conglomera-

gan detone.

sandetone.

slightly carbonaceous

sandstone,

N

21ightly cerbonaceous

-

sandstone.

candetone.
celcareonous sandstone,
sandetone,

glightly ehaley sand=

calecareous
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2384.75 - 2390.50 - Finely laminsted sandstone and shale containing a
vertlical fracture.

2390.50 - 2391,00 -~ Loss,
Coring was started st a devnth of 2346.00 feet 1n medium grained mice-

ceoue sandeto

jn

jeu]

e and commleted at 2291.00 feet, vprobably in lamineated sand-
stone and s-ale. The core chows three losses, nsmely, from 2364.00 to
2765,00 feet, 2383.50 to 228L.00 feet and 23790.50 to 2291.00 feet. Chances

are, the uvmer two lecses were candstone. There ie a sandy coal layer

a vertical fracture extending from 2386.53 to 2390.30 feet. Thie core
shows a total of 34,10 feet of sand. For the most nart, the nay sand 1ie

mace up of fine to medium grained micaceous candstone.

PERMEABT.ILITY

For the saeke of distribution, the core wae divided into three sections.
The welghted average permeabilitv of the unper, niddle and lover secti-ns
are 27.99, 5.10 and 18.81 resvectively; the overall average being 15.54
(See Tzble II). From the above date and that given on the coregravh, it is

noticeeble that the sgand has a wide variation in nermesbility.

PERCENT SATURATION & OIL CONTENT

The sand in thile core chows a2 low welghted average percent oil satura-
tion, nemely, 25.10 nercent. The welghted average percent oll satuvration
of the vnrer, middle and lower sectione are 24,92, 21.91 and 28,92 reéne¢t—
ively. The welghted average vercent water saturation of the unnmer, middle
and lower sectilons are L6.83, 50,31 and bL,70 reenectively; the overall
average belng 72.53 vercent. This low totsl fluld eaturation indicatesg

that an sppreeciable amount of fluid was loet during coring, which wes prob-

ably ail.
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In an effort to determine whether or not any flushing of the sand
ocecurred during coring, all of the saturation samvles were analyvged for
chloride content, which in turn were veed in the determination of nerdent
connete water. The recults of theee tests are given in Tablee VII and
VIII. From the data given in thece tablee and on the coregravh, 1t 1ie
evident that coneiderable fluehing of the sand dld occur durlng coring,

ae for the most nzrt, the roneg of higher merreability show the higher

degree of fluching. Inagmuch as the core chows a considerable vold snace, '
" we are inclined to believe that moet of the oil lost during coring was
due to the exvarsion of gas carried in solution by the oil.

The welghted average oil content of the urver, middle and lover sec-
tions are 340, 265 snd 372 barrels ver acre foot recpectively. The overall

average being 320. The total oil content, as shom by thie core, ic

10,421 barrels ner acre (See Table IV).

LABORATORY FLOODING TESTS

The send in thie core did not respond very well to laboratory flooding
tectie, as a total recovery of only 871 bsrrele of oil vper acre was obtained
from 17.41 feet of sand. The weighted average vercant oil saturastion wag
recuced from 26.36 to 22,60, or represents an average recovery of 3.76
nercent, The weighted average effedtive vermeacility of the samples 1s
2.51 millidercys, while the average initizl fluld oroduction oressure 1ls
26.6 mounde ver scuare inch (See Table VI).

From the data given in Table V, you will note that of the 37 samnleg
tested, 22 produced water and 20 oll. This indlcatee that only nart of

the cand revresented by these samnles le floodable. The teste also show

that the cand hes a wide variaztion in effective nermeability.
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CONCLUSION

From a study of the above data, we believe that an efficient water
flood within the vicinity of this well will recover approximately 2,450
barrels of o0il per acre, or an average of 141 barrels per acre foot from
the 17.41 feet of good floodable sand analyzed. In calculating thé  re-
covery, an allowance was made for o0il lost during coring, and it was

assumed that the true water saturation of the sand is 38 percent.

The principle'drawback of the sand in this core is that it has a
wide variation in permeability and part of the cored section is badly broken
Inasmuch as the core shows a vertical fracture at the bottom, it is recom-
mended that the hole be plugged back to a depth of 2385,00 feet, Chances
are, the recovery for the areé represented by this core could be increased
by using proper selective plugging in the later stages of the flood. It

is hoped that the layer of coal will not fracture under pressure,
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RESULTS OF PERMEABILITY TESTS

TABLE 1
Company The Ohlio 011 Commany Tease  Martindell Well No. =33

Sample Depth, Permeability Feet of Core Permeability
No. Feet Mxlhdarcysk Ft. Cum. Ft. F(t:.ax’:‘acﬁgé‘
1 2%b6, 08 21. 0.30 0.30 6.30
3 2346.95 32. 0.50 0.80 16.00
L 2347, 45 313, 0.60 1.40 19.80
5 2347, 85 15, 0.20 1.60 3.00
6 2348,16 3.0 0.720 1.90 0.90
7 2348,62 27. 0.L45 2.135 12.15
8 2248.92 2L, 0.48 2.83 11.52
9 2349.73 19, 0.17 3,00 3.23
10 2349.75 20. 0.60 3,60 12.00
11 2250.21 25. 0.45 L,0o5 11.25
12 2350.68 18, 0.50 L.55 9:00
13 2351.20 42, 0.45 5.00 21.15
14 2351.67 34, 0.45 5,45 15.730
15 2352.06 53, 0.45 5,90 23,85
16 2352.53 40, 0.45 6.35 18.00
17 2352.97 24, 0.35 6£.70 8.40
18 2353.28 18, 0.35 7.05 6.30
19 2353,66 313, 0.35 7.L0 11.55
20. 2353.95 15, 0.20 7.60 3.00
21 235L,85 1.4 0.50 8.10 0.70
22 2355.14 0.8 0.21 8.31 0.17
23 2355.65 6.4 0.33 8.64 2.11
24 2355.96 6.4 0.32 R.96 2.05
25 2356, 47 0.6 0.35 9.31 0.21
26 2356,88 1.1 0.40 9.71 0.44L
27 2357.20 0.8 0.50 10.21 0.40
28 2358.93 Imn, 0.50 10,71 0.00
29 2360.65 8.4 0.73 11,44 6.13
30 2361.15 5,2 0.35 11.79 1.82
31 2361.80 L, b 0.30 12.09 1.32
32 2361.85 L,o 0.735 12.44 1.40
33 2362.25 1.4 0.60 13.04 0.84
34 2363.04 8.2 0.65 13.69 5.33
35 2363.49 1.3 0.Uu5 1,14 0.59
36 2363.93 L.o 0.30 14, 4l 1.20
37 2365.30 2.7 0.35 14.79 0.95
38 2365.70 1.1 0.40 15.19 0.44
39 2366.23 1.9 0.50 15.69 0.95
Lo 2366.57 2.5 0.25 15,94 0.63
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RESULTS OF PERMEABILITY TESTS

TABLE I
Company ___+he Ohio 01l Company Lease. Mertindell Well No. W=33

Salxvnple D;pt:s, Pﬁli'ﬁxizabﬂity Feet of Core Peémeatggity

o. ee arcys Ft. Cum. Ft. oapacity
b1 2366.93 3.7 0.60 16.54 2,22
L2 2367.54 L,6 0.55 17.09 2.53
L3 2368.15 6.1 0.60 17.69 3.66
Lh 2368.65 12, 0.40 18.09 4.80
Ls 2369.05 11. 0.45 18.54 4,95
L6 2369.47 8.5 0.35 18.89 2.98
L7 2369.84 9,7 0.50 19,729 4,85
48 2370.138 20. 0.35 19.74 7.00
L9 2370.85 6.9 0.25 20.09 2,42
50 2371.35 L,8 0.50 20.59 2.40
51 2371.84 0.6 0.40 20.99 0.24

2 2372,.25 31. 0.50 21.49 15,50
53, 2372.75 6.5 0.50 21.99 3,25
54 2373,27 6.7 0.35 22.34 2.35
55 2373.62 53. 0.53 22,87 28.09
56 237L,12 12, 0.47 23.34 5,64
57 2374.55 37. 0.40 23.74 14,80
58 2375.05 Lg, 0.55 24,29 25,30
59 2375.55 58, 0.60 24,89 34,80
60 2376.30 60. 0.60 25,49 36.0@
61 2376.85 16. 0.65 26.14 10.40
62 2277.25 18, 0.35 26,49 6.30
63 2377.70 6.2 0.25 26.74 1.55
64 2378,25 0.5 0.60 27.34 0.30
65 2378.90 2.3 0.65 27.99 1.50
66. 2379.35 1.1 0.60 28.59 0.66
67 2379.94 2.1 0.60 29.19 1.26
68 2380.46 L.5 0.60 29.79 2.70
69 2380.90 1.4 0.30 30,09 0.42
70 2381.36 28. 0.60 30.69 16.80
71 2381.95 11. 0.30 30.99 3.30
72 2382.18 12. 0.50 31.49 6.00
73 2382.74 L.3 0.50 31.99 2.15
74 2383.24 9.7 0.50 32,49 4,85
75 2384, 06 10. 0.25 32.74 2.50
76 2384, 40 7.9 0.50 33,24 3.95
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SUMMARY OF PERMEABILITY TESTS

TABLE 1T
Company The Ohio 01l Comvany Lease Marftindell Well No_W—33
Depth Interval, Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
2346.,00 ~ 2254,00 .50 27.99 212.70
2354.50 - 2372.00 12.89 5.10 65.73
2372.00 -~ 2384,75 12.25 18.81 230.37
2346.00 - 2384, 75 32,74 15,54 508.80

o b Rt oo s s
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RESULTS OF LABORA

T
Company The Ohio 0il Company Lease___Mart
Sample Depth, Effective Original Qil Saturation Oil Recovery
No. . Feet 1;’?!.'%2;{ Percent Bbls./A. Ft. Percent Bbls./A. F
1 2346,72 17,8 26,0 347 3.8 51
- . 2347 ,72 17 .7 26,3 361 4,3 59 |
3 - 2348,45 17.5 25,3 316 0.9 12
4 2349 ,63 17.5 24,8 337 2.0 27
5 2350 .55 18.4 24,5 350 2.7 39
8 2351,53 18,0 26,7 373 5.7 80
7 - 2352,83 17,1 25.4 337 3,6 48
8 - 2353,55 16,7 25,0 324 3.7 48
9 - 2354 ,66 14 .6 13,7 1556 0.0 0
10 2355 ,54 14,0 22,8 248 0.0 0
11A - 2356, 60 13.5 19,5 204 0.0 0
12 2357 .52 13,2 18,2 186 0.0 o
13A 2359 ,03 15,6 22 4 271 0,0 0
14 2359 ,55! 13,5 20,2 212 0.0 0
15 2360,301 15,9 24,1 287 5.0 37
16 . 2361.,40 16,8 21.9 285 1.1 14
17 | 262,10} 15,3 19,5 232 0.0 0
18 - 2363,33 15,4 18,6 222 0.0 0
19 ' | 2365,60( 14.7 20,6 235 0,0 0
20 . 2366,45F 14,7 19.8 826 0.0 0
21  2367.,801 16,2 24,9 313 5,7 72
22 ' 2368,54| 17,1 24,7 328 0.0 0.
23 2369,72 7.0 23,7 313 5.6 74
24  2370,721 16,9 32,9 431 11,3 148
25 2371,65 14 .6 2810 317 0.0 -0
26 L 23782 ,55 15,4 28,3 338 1.1 13
27 2373 ,50 19,3 29 4 441 2.4 36
28 2374 ,38 18,6 29,0 418 2.1 30
89 F 2375 ,37 18,3 28,2 400 5.2 74
30 - 2376,741 15,0 36,0 419 0.0 R
31 2377,.52 15.4 27.5 329 0.8 10
32 | 2378,55F 15,5 29 .5 355 0.0 0
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LABORATORY FLOODING TESTS

TABLE V
Martindell Well No_ W~33
v Residual Saturation Volume of Water Effective Permeability, P c;ni':i_:i1 Fllgei;sisure
3bls./A. Ft. % Oil % Water | Bbls./A. Ft. Recovered Millidareys o beySq. In.
51 22.2 76,0 296 142 5,54 20
59 22.0 76,8 302 166 5.99 20
12 22.4 72,6 304 84 2,92 20
27 22,8 74,0 310 . 26 0.753 25
39 21.8 73.5 311 82 3,18 20
80 21.0 77.1 293 179 6,05 15
48 2148 76,0 289 172 5,27 20
48 21.3 77.1 276 86 2,03 20
0 13,7 66,8 155 0 Imp. 50 #
0 22,8 62.5 248 0 Imp. 50#
0 19.5 57 .6 204 0 Imp, 504
0 18,2 58,8 186 0 Imp, 507
0 22,4 62,0 271 0 Tmp4 507
0 20.2 71,6 212 0 Imp, 507
37 21.1 63,9 260 3 0,305 40 |
14 20.8 69 .5 271 2 0.252 50 ‘
0 19,5 64,5 232 0 Imp, 50# :
0 18,6 64,3 222 0 Imp, 50¢
0 20 .6 66.2 235 0 Imp, 504
0 19.8 73,2 226 0 Imp, 50#
72 19.2 62,5 241 3 0.305 30 1
0 24,7 58,5 328 o Imp. 50 #
74 18,1 62,4 239 4 0,390 30
148 21.6 71,5 283 21 0,600 20
0 28.0 55,9 317 0 Tnp, 504
13 27.2 70.2 | 325 9 0.260 35
36 27,0 64,7 405 163 12,83 15
30 26,9 70,6 388 18 0.483 30
74 23,0 63,7 326 48 1,52 25
0 36,0 50,0 419 10 0.268 35
10 26, 7 61.2 319 ) 0,148 35
0 29.5 53, 6 355 0 Inp, 504




Oil Field Resec
RESULTS OF LABORA
“TAl
Company The Ohio 0il Company Lense. MeTt
Sample Depth, Effective Original Qil Saturation Oil Recovery
No. Feet Porosity Percent Bbls./A. Ft. Percent Bbls./A. F
Percent
33 2379 ,82 14,3 22.6 251 2,0 22
34 2380,72 15 .4 23,3 279 0.0 8]
35 2381, 60 16,9 2l.2 278 0.0 0
36 2382,53 17,1 36,4 4.83 0.0 N+
37 2384 ,72 14 .3 34, 2 378 5.6 62
Notes:; jcc - cubic pentimeter,
*Volume of Water recovdred at the fime of m
Determinefl by passing) water throygh sampl
"AY" semples|were teken [from core affter it we




eld Research Laboratories

' LABORATORY FLOODING TESTS

TABLE V
Martindell Well No W=33
ery Residual Saturation Volume of Water Effective Permeability, Initial Fluid
Bbls./A. Ft. % Oil % Water | Bbls./A. Ft. Recggfred Millidareys Prodllllggggq'l’ﬁsufe
22 20,6 66,5 229 0 0,008 50
0 23.5 57 .8 279 0 Imp, 504
0 21,2 66,8 278 18 0,650 25
N ] 36,4 53,4 483 14 0.280 30
62 28,6 68,4 | 316 9 C.R74 35
e of maxinum oil recovery,
. sample which stilll contains residu;

r it was Tecelved

in the lgboratory

b1l oil.
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Oil Field Research Laboratories

RESULTS OF WATER DIFFERENTATION TESTS

TABLE VI
Company. The Ohio 0il Company Lease Martincdell Well No. W=33
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
1 |2346.62 54,500 L1.0 3,0 Lh,o
2 |2347,62 51,000 41.9 9.8 51.7
3 [2348.35 53,000 35,9 6.7 b2.6
4 |2349.h5 27,500 2L, L 31.3 55.7
5 |2350.39 35,300 25.3 19.7 L5.0
6  [2351.39 21,800 15.3 28.8 i, 1
7 12352.69 41,400 29.6 15.4 k5.0
8  |2353.42 52,100 Ll , 0 9.1 53.1
9  [235L.54 66,300 56.2 0.0 56,2
10 |2355.42 54,200 L9.6 2.0 57.6
12 [2357.43 53,600 48.0 8,1 56.1
13 |2358.65 54,400 46,1 7.3 53.4
14 12359,45 50,500 Lé.7 11.5 58.2
15 2360.40 58,100 31.1 2.5 33.6
16 [2361.30 60,500 L3.3 1.7 5.0
17  12362.00 59,300 Lée.2 2.8 43,0
18  [2363.22 59,900 49.0 2.4 51.4
19 P365.50 50,600 Lz, 5 11.0 56.5
20 Pp366.35 49,600 51.5 13.7 65.2
2l R36¢.70 50,600 36.0 8. Ll
22 R368,38 50,700 37 3 9.0 b6.3
23 R369.58 52,000 0.5 8.5 L9.o
2k 2370.58 L&, 800 31 6 9.2 b0, 7 -
25  R371.54 52,400 L2.5 8.5 51.0
26 372,43 L1,800 26.3 13.3 39.6
27 pP3v3.40 Ll , 500 30. L 12.5 L2.9
28 p3vh,.25 50,400 28.5 7.1 35.6
29  R3v5.25 L2,000 28.6 14,3 42,9
30 p3v6.56 70,800 30.73 0.0 30.3
31 R3v¢.h40 57,100 43.3 8.3 L7.6
32 p3y8.42 63,700 43.5 0.0 b3,5
33 B379.72 56,500 51.5 5.9 57.4
34 p380,62 56,400 b3.3 L.y Lg.o
35 381,50 53,400 40.5 7.3 bi.8
36 Pp382.38 57,300 38,5 3. 42,2
37 R38L.57 52,100 L7.9 9.9 57, 8
Note: |pom - parte per million

e e e am




Oil Field Research Laboratories

SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VHI
Company. The Ohio 0il Company Lease_ Martindell Well No. W=33
Depth Interval, Chloride Content Average Percent Average Percent
o Feet of Brine in Sand, Connate Water Drilling &
r‘ - ppm Foreign Water
2346.00-2354, 00 43,042 32.05 14,79
~ - 235L4.50=2372.00 54,512 43,40 6.92
2372.00-2384,75 52,3473 36.95 7.73
2346.00-2384,75 51,041 38.37 9.05
l Note: ppm ~ parts per millioun.
1




