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LITTLE S

CHEMICAL RESEARCH AND DEVELOPMENT DEPARTMENT

HALLIBURTON SERVICES
DUNCAN, OKLAHOMA

_F11-T213-78
LABORATORY REPORT No.

L_ Mr. Marvin Klein Date___December 15, 1978

Halllburton SeerCGS This report is the property of Halliburton Services, a Division of

i Halliburton Company, and neither this report nor any part hereot

may be disclosed to any third party withcut the express written
wichita ’ Kansas approval of Halliburton Services.

| .
i below results of our examination of __the submitted core samples.

d by Murfin Drilling Company

Well: Flvin No. 2
Location: Sec. 14, T35, R27U .

Formation Depth

Toronto 3,561 feet

Kansas City "A" 3,575 and 3,579 feet
Kansas City "B" 3,595 feet

PUI'EOSG

These formation cores were submitted for the following tests:
x-ray diffraction, acid solubility, rock properties, scanning

electron microscope (SEM), petrographic, regained permeability,
and immersion.

Conclusions

‘The requested laboratory tests were performed and the results
are presented in the Data Section of this report.

. This report is for information only and the content is limited to the sample described. Halliburton makes no warranties, express or
l' :E. implied, as to the occuracy ot the contents or results.  Any u.or ot this rcport agrees Holliburton shall not be liable tor any loss or
L4 damage, regordless of cause, including any oct or omission i Holliburton, resuiting from the usc hercof.



2 HALLIBURTON CHEMICAL LABORATORY REPORT No._ F11~-T213~-78

Data

Core Analysis

Sample Depth Porosity Air Permeability Solubility*
Mo. (feet) (%) {md) (%)

1 3,561 7.12 2.55 91.8

2 3,575 5.35 0.58 79.5

3 3,579 10.24 - 15.79 96.5

4 3,595 14.81 434,67 96.8

* This is solubility in dilute hydrochloric acid as calcium
carbonate only.

Immersion Tests

Effects of immersion under vacuum at 1l10°F (est. BHT) for
one hour in the following:

Sample Depth Fresh 2% 2% 7 1/2% 6%

No. (feet) Water KCl KC1l* MCA HF Kerosene
1l 3,561 V~SAF NFR NFR * % *% NFR
2 3,575 MAF SAF NFR * * % NFR
4 3,595 NFR NFR HFR * % *% NFR

NFR = No fines released.

V-SAF = Very small amount fines.
SAF = Small amount fines.

MAF = Moderate amount fines.

* 0.5 gal. CLA-STA II compound per 1,000 gallons.

** Tests were not conducted in acid base fluids due to the high
solubility of the submitted sample.

)TICE. This report is for information only and the content is limited to the somple described. Halliburton makes no warranties, express or

e implied whether of fitness for o particular purpose, mcrchantability, or otherwise, as to the accuracy of tbe contents or rcsqlh. Any

user of this report agrees Halliburton shall not be liable for ony loss or damage, regardiess of cause, including any act or omission of
Hailiburton, resulting from the use hereof.



3 HALLIBURTON CHEMICAL LABORATORY REPORT No_F1ll1l~-T213-78
Data (Cont'd)
Qualitative X~-ray Diffraction
Sample No. 1 2 3
Depth (ft) 3,561 3,575 3,579
Quartz SM SM VS
Feldspar Vs SM TR
Calcite MT MJ MJ
Dolomite SM - TR
Kaolinite - - -
Illite - - -—
Smectite - - -
Mixed Layer Clay TR VS -
Chlorite - - -
Sample No. 4 Blue Shale
Depth (ft) 3,595 3,575
Quartz VS MJ
Feldspar Vs SM~-MD
Calcite MJT SM
Dolomite TR -
Kaolinite -— SM
Illite - SM-MD
Smectite - -
Mixed Layer Clay -- MD-LG
Chlorite - SM
Coding Reported Amount Approximate Percentage Range
TR Trace 0.1 to 1.0
Vs Very Small 1.0 to 3.0
SH Small 3.0 to 10.0
MD Moderate 10.0 to 20.0
LG Large 15.0 to 40.0
MJ Major 40.0 to 100.0
DT I o r e o e O ol porhrae, mcremantabiity or atborwise ar 10 the Geraracy ol the somtontt oo remme

user of this report agrees Halliburton shall not be liable for any loss or damage, regardless of couse, including any oct or omission of

Halliburton, resulting from the use hereof.
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4 HALLIBURTON CHEMICAL LABORATORY REPORT NO.. _F11-7213-=78 _ _

Data {(Cont'd)

Petrographic Examination

Sample Depth
No. (feet) Description
1 3,561 FORAMINIFERID LIMESTONE - Variety of
(Toronto) fusulinids and other fossils in a medi-
um to fine grained carbonate matrix;
trace of mixed layer clay coating
localized areas of carbonate cement;
stylolitic seam observed; some visible
porosity.
2 3,575
(Kansas City "A") FORAMINIFERID LIMESTONE - Large, pro-
lific fusulinids in a very fine grained
carbonate matrix; stylolitic seam ob-
served.
3 3,579
(Kansas City "A") SLIGHTLY FOSSILIFEROUS LIMESTONE -~
Interlayered fine and coarse grained
carbonate matrix interspersed with
foraminifera and brachiopods; naturally
fractured.
4 3,595

(Kansas City "B")

FORAMINIFERID LIMESTO!NE - Similar to
Sample No. 1 with no visible clays.

o This report is for information only and the content is limited to the sample described. Halliburton makes no warranties, express or
o implied whcther of fitness for a porticulor purpose, merchontability, or othcrwise, as to the accuracy of the contents or results. Any

user of this report agrees Halliburton shofl not be liable for any loss or damage, regardlicss of couse, including any act or omission of

Halliburton, resulting from the use heccol.
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Data (Cont'd)

Scanning Electron Microscope Examination
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Fig. 1; Neg. No. 21805-2675; Sample No. 1l; Depth: 3,561 ft; 200X.
General view of fine-grained limestone and clean pore space.

Fig. 2; Neg. No. 21805-2676; Sample No. 1l; Depth: 3,561 f£t; 1,000X.
Cloger view of carbonate matrix.

)TICE. This report is for information only and the content is limited to the sample described. Holliburton makes no warranties, express or

e implicd whether of fitness for a particulor purpose, merchantability, or otherwise, os to the accuracy of the contents or results, Any
user of this report ogrees Halliburton sholl not be lioble for any loss or domage, regoardicss of cause, including any act or omission of
Holliburton, resulting from the use hcreof.
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Data (Cont'd)

Scanning Electron Microscope Examination
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Fig. 1; leg. No. 21805-2675; Sample No. 1l; Depth: 3,561 ft; 200X.

4

General view of fine~grained limestone and clean pore space.

Fig. 2; Neg. No. 21805-2676; Sample No. 1l; Depth: 3,561 ft; 1,000X.
Closer view of carbonate matrix.

)TICE. This report is for information only ond the content {s limited to the sample described. Halliburton makes no warrantics, cxpress or
e implied whether of fitness for a particular purpose, merchantability, or otherwise, as to the accuracy of the contents or results, Any
user ot this report agrees Halliburton shall not be liable for any loss or damage, regordless of cause, including any act or omission of

Halliburton, resulting from the use hercof.




6 HALLIBURTON CHEMICAL LABORATORY REPORT No.. F11=T213-78 _ _

' Data (Cont'd)

SEM (Cont'd)

O '; : & AR s

Fig. 3; 1lleg. No. 21805-2677; Sample No. 2; Depth: 3,575 ft; 50X.
General view of Foraminiferid ILinmestone (structure in center is a
fusulinid).

Fig. 4; Neg. MNo. 21805-2678; Sample lo. 2; Depth: 3 575 ft; 2,000X.
Close-up view of mixed layer clay coating a quartz grain.
DTICE. This report is for information oily and the content is limited to the sample described. Halliburton mokes no worrantics, express or

implicd whether of fitness tor a particular purpose, merchaantability, or otherwise, as to the accuracy of the contents or results. Aay
uscr ot this report agrees Halliburton shali not be liable for ony loss or damage, regardless ot couse, including any act or omission of

Hallibuiten, resulting fromy the uwie hercof. .
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HALLIBURTON CHEMICAL LABORATORY REPORT NO._ _F11-T213-78_

Data (Cont'd)

SEM (Cont'd)

3,575 ft; 50X.

Fig. 3; Neg. No. 21805-2677; Sample No. 2; Depth:
General view of Foraminiferid IL.imestone (structure in center is a

fusulinid).

WS
3,575 ft; 2,000X.

21805~-2678; Sample No. 2; Depth:

Fig. 4; Neg.
Close-up view of mixed layer clay coating a quartz grain.

No.

o This report is for information only and the content is limited to the somple described. Halliburton mokes no worranties, express or
e implicd whether of fitness for o porticular purpose, merchontability, or otherwise, as to the accuracy of the contents or results. Any

uscr of this report agrees Halliburton shail not be liable for any loss or damage, regardless of cause, including any act or omission of

Halliburton, resulting from the use hercof,
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Data (Cont'd)

SEM (Cont'd)

Fig. 5; Neg. No. 21805-2679; Sample No. 3; Depth: 3,579 ft; 2,000X.
Close-up view of a tight interlayered fine and coarse grained
limestone.

Fig. 6; Neg. No. 21805-2680; Sample No. 4; Depth: 3,595 ft; 100X.
General view of fine grained limestone; note natural fracture in
lower left hand corner and clean pore in lower right hand corner.

DTICE. This report is for information only and the content is limited to the sample described. Halliburton makes no worranties, express or
o implicd whether ot titness for a particular purpose, merchontability, or otherwise, as to the accuracy of the contents or results. Any
: user of this report agrees Holliburton shall not be liable tor ony loss or damage, regardicss of cause, including any act or omission of

Holliburton, resuiting from the use hcreof.

Mo.
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Data (Cont'd)

SEM (Cont'd)

Fig. 5; Neg. No. 21805-2679; Sample HNo. 3
Close-up view of a tight interlayered fin
limestone.

Depth: 3,579 ft; 2,000X.
and coarse grained

(D\n

Ay

: A -

Fig. 6; Meg. No. 21805-2680; Sample 1lo. 4; Depth: 3,595 ft; 100X.
General view of fine grained limestone; note natural fracture in
lower left hand corner and clean pore in lower right hand corner.

e This report is for information only and the content is limited to the sample described. Halliburton mokes no warrantics, express ot
DTIC e implicd whother of titness for a particular purpose, murchantability, or otherwise, as to the accuracy of the contents or vcsu.lts‘. Any
user of this repart agrees Halliburton sholl not be lioble for any loss or damage, regordless ot cause, including any act or omission of

Holliburton, resulting trom the wse hercot.
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Data (Cont'd)

SEM (Cont'd)

Fig. 7; Neg. HNo. 21805-2681; Sample No. 4; Depth: 3,595 ft; 2,000X.
Close~up view of fine grained carbonate matrix.

OTICE. This report is for information only and the content s limited to the sample described. Haliiburton makes no warrontics, express or
e implicd whether of fitness for o porticular purpose, merchantaobility, or atherwise, aos to the accuracy of the contents or results. Any
user of this report agrees Holliburton shall not be liobic for any loss or damage, regardless of cause, including any act or omission of

Halliburton, resulting trom the use hereof,
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pata (Cont'd)

SEM (Cont'd)

Fig. 7; Neg. No. 21805-2681; Sample No. 4; Depth: 3,595 ft; 2,000X.
Close-up view of fine grained carbonate matrix.

OTICE. This report is for informotion only and the content is limited to the sample described. Holliburton makes no warronties, express or

o implied whether of fitness for a paorticular purpose, merchantability, or otherwise, as to the accuracy of the contents or results. Any

user of this report agrees Holliburton shall not be liable for any loss or damage, regordless of couse, including ony act or omission of
Haoliburton, resulting from the use hercof,




Murfin Drilling Co. #2 Elvin - Page |

SE NW SE 14-35-27W, Decstur Co., Kansas
Drilled and completed for oil prod. in 1978.
Perf.3593-95.5 (3594.5-97 in Core Descr.),

{PP 1S2BOPD +8 BWPD,
rosit
P:‘ :ﬂ: c)rb.li.l}x.lam . . L.
1!}]1? A it § 9S gl& Lithologic Description and Comments
3553 FT.
3935 Rtz Red-brown silty shale (SH-Z-RB)
Green silty shaie (SH-Z-GG)
3560 Ft.— d |- Laminated fossiliferous wackestone (WS-F)
e Fossiliterous and oncolitic
S S U N S
SRS T T packstone (PS-F&ONC)
Toronto _trrrrr 3561: 7.12 5§ Porosity
Limestone oty 2.55 md. Pennesbility
TS s
= Fossiliferous wackestone with microstylolites
| (ws-F-Ms1)
3565 Ft.
Fossiliferous wackestone (WS-F)
Gray silty shale (SH-Z-GG)
Purple silty shale (SH-Z-RB)
3570 Ft. Lo n




Murfin Drilling Co. #2 Elvin Page 2

poresity

& oﬂh eard, lith.Jarg

3 . . s

3570 Ft A I % g gﬂ& Lithologic Description and Comments

Purple silty shale (SH-Z-RB)

3575 Ft. — =

|| Gray-gr.een silty shale (SH-Z-QG) overlying and underlying
% i a fossiliferous wackestone with autoclastic brecciation
————— - and infilling by gray-green shale (WS-F-B-RSH)
%;':'f‘: . 3576(2?): 5.35 % Por.
e Pt i Fossiliferous wackestone (WS-F) 58 md. porm.,
i Fossiliferous wackestone with microstylolites
a N j (WS-F-MS1)
SRS =
L1 T X :Tir =
3580 Ft. l:?ﬁ#i‘
e e o
TS - x i Fossilifeorus wackestone (WS-F)
‘r11 I - lrJ - . :
11 1 - k1 L lLl
T T T :
e i Moldic Pores reduced by
- e i ferroan calcite.
A ) S M N N )
Limestone e et
ITJ l?’L
3585 Ft. — i
T
U8 _crre
: = Fossiliferous wackestone with microstylolites
O — | (WS-F-MS1)
e e i Fossiliferous wackestone (WS-F),
T TTT ¥ high porosity.
e e e €3 = ™ - : :
‘ I ” : E Fossiliferous wackestone with microstylolites
4 0 . (WS-F-MS2)

Dolomitized fossiliferous wackestone (WS-F)

3590 Ft.
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poresity
& oil Jearb.lith Jorg
%y'l; mlw ; g gﬂa Lithologic Description and Comments
3590 Ft.
Red-brown silty shale (SH-Z-RB)
TS 1 ,_;1- :1:::,;_ 'Peloidal and oolitic grainstone 3595: 14.81% Por.
3595 Ft. T i ((GS-P&O) 434.67 md. Perm.
o T -1 I\ Foss. wackestone with microstyl. (WS-F-MS1)
™ j‘i::ti;’; Fossiliferous packstone (PS-F)
c =il .
Limestone — Foss. packstone with microstyl. (PS-F-MS1)
Peloidsl Packstone (C2P)
= Fossiliferous wackestone with microstylolites
= (WS-F-MS1)
3600 Ft.—
. Red-brown silty shale with microcrystalline-calcite
nodules (SH-Z-RB-MC)
.
3605 Ft.— =
/" Fossiliferous wackestone with microstylolites,
x o= autoclastic brecciation, and infilling by red shale
= [\ _(WS-F-MS1-B-OSH)
' Fossiliferous packstone with microstylolites (WS-F-MS1)
O 19 ey =
X
. Fossiliferous wackestone with microstylolites
5 - % (WS-F-MS1)
Limestone 2
DS
3610 Ft, — LTIt
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poresity
& oﬂh clr'b.likh.larw
3 . . .
610 Ft > Ph m|y ; g lgi& Lithologic Description and Comments
. X .
% : 3 Fossiliferous wackestone with microstylolites
X (WS-F-MS2)
- Fossiliferous wackestone (WS-F)
A :
- - I Chert nodules and possible post-stylolite
‘ i dissolution are present.
8 m b W DD S S .
3615 Ft. [
- :
X
i . Fossiliferous wackestone with microstylolites
3 (WS-F-MS2)
| X
X
X '
> : Fossiliferous wackestone with microstylolites
& : (WS-F-MS1)
3620 Ft.— % =
X Fossiliferous wackestone with microstylolites
. o (WS-F-MS2)
LS
- X
&
3623 Ft.

| 3623 Ft.to 3640 Ft. not cored




na >
QT

Murfin Drilling Co. #2 Elvin Page S

Lithologic Description and Comments

3640 Ft.

Red-brown silty shale (SH-Z-RB)

SRS K
F
Limestone -

3645 Ft.—

XXX T I XX xIx] X

Oolitic grainstone (GS-O)

XY IR I xIx]x]x

Ooid and oncolite packstone (PS-O&ONC)

Laminated mudstone with microstylolites (MS-L-MS1)

X

X

3650 Ft.— =

3655 Ft.

Carbonate mudstone with microstylolites, autoclastic
brecciation, and infilling by red gshale (MS-MS1-B-OSH)

Red-brown silty shale (SH-Z-RB)

Fossiliferous wackestone with autoclastic brecciation
and infilling by green shale (WS-F-B-RSH)

Oolitic grainstone (GS-0)

S
G

Limestone

Fossiliferous packstone
(PS-F)

Baroque dolomite cement is
common.

S

3660 Ft.

Fossiliferous wackestone (WS-F)
Partial recrystallization by dolomite;
intercrystalline porosity is present.
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porosity
& oil «arb. 1t w . . .
Y BE ; gimis Lithologic Description and Comments
3660 Ft. o 5 :
S| 'EE ‘?]‘q"_f'.“ = Fossiliferous wackestone (WS-F) with
oo 2 i partial recrystallization by dolomite.
G T ,4] I1L
Limestone [Tz
A b |Fossiliferous wackestone with microstylolites (WS-F-MS1)
X,
X
> Fossiliferous wackestone (WS-F)
x
3665 Ft. — "
SRTS : :‘; Fossiliferous wackestone with microstylolites (WS-F-MS1)
: Fossiliferous wackestone (WS-F)
] &
3 Both microstylolites and stylolites are present.
X
X
X
Dark green shale with brachiopods (SH-F-DG)
3670 Ft.— o E Fossiliferous wackestone with microstylolites (WS-F-MS1),
- w
SRS S N
G > Fusulinid grainstone (GS-F)
Limestone x

Gray silty shale (SH-Z-GG)

3675 Ft. ™ |

Red-brown silty shale (SH-Z-RB)

3680 Ft.
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porosity
& oil [earb.1ith Jarg)
2 *1; mw|2|gmh Lithologic Description and Comments
3680 Ft.
Red-brown silty shale (SH-Z-RB)
3685 Ft. % E; gu Fossiliferous wackestone with microstylolites,
- : £ | autoclastic brecciation, and infilling by red
- o F4 | shale (WS-F-MS1-B-OSH)
s - Laminated mudstone with microstylolites (MS-L-MS1)
Eeernteln Green silty shale (SH-Z-GG)
- i Fossiliferous wackestone with autoclastic
H = 0 brecciation and infilling by green shale
Limestone X (WS-F-B-RSH)
3690 Ft.— : Oil staining, but no apparent porosity.
SET,S) T T T T T T Fossiliferous wackestone (WS-F)
i : :
:
| *
n X
x
[ X
3695 Ft.— -
X
A X
: Fossiliferous wackestone with microstylolites
- - (WS-F-MS2)
N X Fossiliferous wackestone (WS-F)
X [l | Fossiliferous wackestone with microstylolites (WS-F-MS1
- X Fossiliferous wackestone with microstylolites
x : = (WS-F-MS2)
o] Red-brown silty shale (SH-Z-RB)
3700 Ft. Bottom of Core

‘
/




Page # of
Operator, Well #, Lease Name of Core age # of core

description
orosit
P& oily aarb Lith Jarg
Depth of B ’1} miw § g gl& Lithologic Description and Comments
epth o "
cé’red Lithology Symbols
interval _| L (Abbreviated Classification)
infeet i JLlll'lll ‘ a4 a aa
= t ;l:l:lil A A A A A A
h Limestone Chert
~1 9 R R
Scalel 1 e SE
1 fgol 0 Limey Shale Anhydrite
g (SH-LM-) (SS1-)
Y 1tttitttll ===
— '.T.:.T.T_T."
S:l(l);:es S Shale (SH-) Silty Shale Siltstone
Collected = y (SH-Z-) (ZS1-)
m | R - | Y I | A
b 1 ) A ¢ L1
S o Dark Gray Shale Microstylolties  Stylolite in a
Sampled 1 (SH-DG-) in a limestone limestone
and Thin _| S (-MS1 or -MS2)
Sectioned I —— -
X B Shale Infilling Limestone v.vith Micr<?crystalline-
Limestone (-RSH or -OSH) 5 Autoclastic ] (':alc“; Nod}l:les
(Stratigraphic | (Clayey Infill ~ “Tecciation and - in a silty shale
Classification) in text ) ohae Infilling (MC)
(-B-RSH or -OSH)
porosity (Clayey Infill in text )
& oilh carb. 1ith. amI
: 1
Porosn}{ ranges based on i BEHE g'l'&f
visual nggggsu%l:lnng core . | Carbonate Mudstone (MS-)
porosiky Carbonate Carbonate Wackestone (WS-)
& oil Lithologies e o
| Carbonate Packstone (PS-)
:6: i B
Q <ZZJ l;orosTty :ii{ Carbonate Grainstone (GS-)
<<% Porosity, :
' Oil Stained porosity _—
e
22,<8% Porosity, = )
Oil Stained - Mode.rr;tell\% Argxlllaclcf.ous (C:‘[r;xln)'late
] . . - w1 1Icrostylolites (-
28% Porosity Ar(g:ﬂlaceous F-| (Microstylolitized Carbonate in text)
>8% Porosity, ontent =
Oi‘; S;ri::dy Highly Argillaceous Carbonate
with Microstylolites (-MS2)
(Argillaceous Microstylolitized

Carbonate in text )




Page 2

poresity )
& oilh car'b.hkh.larg . . L
i3 PiI M|y g g gﬂa Lithologic Description and Comments
LITHOLOGY
CLASSIFICATION

After the written description of each
stratum, the lithology is classified by an
abbreviated classification in parenthesis.

Carbonate Lithologies
(MS-) Carbonate Mudstone
(PS-) Carbonate Packstone
(WS-) Carbonate Wackestone
(GS-) Carbonate Grainstone
(DOL-) Dolostone
(LM-SH-) Limey Shale (Highly argillaceous
microstylolitized carbonate in text )
Modifiers to Carbonate Lithologies

(-F) Fossiliferous

) (-O) Oolitic
(-P) Peloidal (-ONC) Oncolitic
(-LM) Laminated (-FR) Fractured

(-MS1) Microstylolites (less argillaceous)
(microstylolitized carbonate in text )

(-MS2) Microstylolites (more argillaceous)
(argillaceous microstylolitized carbonate in text )

Clayey infill
(-RSH) Infilling by Gray-Colored Shale § 5 yexs
(-OSH) Infilling by Red-Colored Shale

Shales
(SH-) Shale

Modifiers to Shales
(-Z) Silty (-GG) Gray-Green
(-F) Fossiliferous  (-DG) Dark Gray
(-RB) Red-Brown  (-BL) Black

(-MC) Contains
Microcrystalline-Calcite Nodules

(-B) Autoclastic Brecciation }

Other Lithologies

(8S1-) Very-fine
grained Sandstone

(ZS-) Siltstone
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