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NEW MEXICO EYDROCARBON SOURCE ROCK EVALUATION

WELL NAME:

API NWO.:

AREA:

LOCATION:

GEUCHEM JOB NO.:

TOTAL DEPTH:

INTERVAL SAMPLED:

TOTAL NUMBER OF SAMPLES:

PURE OIL COMPANY, RED HILLS WELL NO.l1

30~-025-21036
SOUTHEAST

LEA COUNTY, NEW MEXICO

3530

5730-21000 ft.
29

SEC.32, T25S, R33E

ANALYSES
=
GEOCHEM ° 3] B
SAMPLE SAMPLE STRATIGRAPHIC [:E! - % E g, E
NUMBER DEPTH INTERVAL S a pot. g‘: 5
3530-001 5730-5800 Bell Canyon X X X ¥
3530-002 5900-5930 Bell Canyon X X X X
3530-003 5990-6000 Eell Canyon X X X ¥
3530-004 9480-9510 Bone Springs T | X X X
3530005 | 10200-10230 | Bone Springs X X X X
3530-006 11010-11070 | Bone Springs X X X X
3530-007 11350-11380 | Bonme Springs X X X X
3530-008 11380-11420 Bone Springs X X X X
3530-009 | 12160-12200 | Bone Springs X X X T
3530-010 | 13070-13160 | Wolfcamp X X X X
3530-011 13600-13650 | Wolfcamp X X X X
3530-012 | 13650-13690 | Wolfcamp X X X s
3530-013 | 14440-14470 | Pennsylvanian X X X r
3530-014 | 14480~14510 |Pennsylvanian X X X X
3530-015 | 14680-14740 | Pennsylvanian X X X ¥
3530-016 | 15350-15370 | Pennsylvanian X X X T
3530-017 | 15390-15430 | Pennsylvanian X X X ¥
3530-018 | 15430-15460 | Pennsylvanian X X X ¥
3530-019 15720-15770 Barnett X X X by
3530-020 15770-15800 Barnett X X X ¥
3530-021 { 16170-16210 | Barnett X X X ¥
3530-022 | 17300-17330 | Woodford X X X ¥
3530-023 | 19550-19610 | Montoya X X X ¥
3530-024 | 19670-19700 | Simpson X X X ¥
3530-025 | 19800-19840 | Simpson X X X ¥
3530-026 | 19840-19890 | Simpson X X X ¥
3530-027 | 20270-20290 | Ellenburger X X X ¥
3530-028 | 20460-20470 | Ellenburger X X X ¥
3530-029 20940-21000 Ellenburger X X X ¥




~
L)
%
-
5
—t
n
>
W%
T
>
=
D
0
op
S
=3
H3
-
WH{a74
AT NN
a|
— 2>
O
=
L
000
20
8.5

.70

[a—
o
=
=8
LB
Ll o
Qs 1T
L.
=
(N
<
=
(74
B8
=1
S
=0
7
=
=uw
4!
=
S
ﬂhu L |
o
(274
L
M=
=
31
op]
~
N
)
=
&=l
=
S
HHH —
UYI
=
=
=
m
—
O
=
=
=
0O
—{
I
=
<
()
O
TII
[
=
=
O =
T —
[l G
—__]
—1 =

I
I
!
i
B [
I
!
[
[
[
i:::::::::::::::F.
|
1
!
P T

llllllllllllllll __rllllllllll—v..l_rl‘rl*rLilil i—rllr.lfllllllil
| _ I _ _
5 -
e Suaci o el g fleg vl un e gttt w..mnx.m..\...l I e amy W X
e e e e e e e e e e e e e — XN W o wew  MTT T L L
.............. %[[ii--x-ﬁumm,::-i%--!i.li-----ﬁ
i
: i : L
_ . )
N T [T [
ne A ."\%_\.F B
Frrrede T 11D
— [RARRARREE FERAN RN [ERRREE RRY rw#qqqllf [RESESEEE] 1 8
[RERSRSRNNARANNNRERRREE BRRRE RANRY Fereeepen ARRRERN RRRRRRRRNNRRREEN pytt
LAGIEL Rt etk snnigigisetguetuni LETTEERINN [EERNREN RRRRNUNANNNANNAY| Hiphttl
H _ _I‘ﬁ i1 - _
|||||||||||||||||||||||||| S T S B N DO I I B
llllllllllllllllllllllllll TI TIII'I . —— — R . B W U (R T
4 -F. H I

1 TAI (x) 5 0@

xrn FTH

1hih HHHHHHTHH

11 L HHHTH

_____— llllllll
HH

HHHHEHY -
thih ity
thilpfatyty].s
thelfit s
IRERYRRRARY|
1
1l

!

HHHULEHTHHI !
SHHHH LT
.......... JERERY
HHHHEET11

HEH
Hilih
eparprtety
il
bk
thalrdatgty

rrrrrr

A N/ HEHHHERHE
HHHHHIH
i HHHNH L
1k thilhy e, e N
thp by

_::

b
th

bl
thih

I I I

EEEEE

I
t
[
N
0"
t

thitife iy

thebiga;

LirEity

Il

ity
thety
IATARY

1thh
thely
INEASE RN NN

I Ll LI TR

T ttiiri

N—(NMFTNONOOIR—(NMITNOMNDO O —

A - ] —d < «“11122

_=_=_ [T HETTHI I TR

.79

2500 0

106 350 500

0

19

25008 0

B

300

6B 0

B

4



TABLE I

RESULTS OF TOTAL ORGANIC CARBOR

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

PURE OIL COMPANY, RED HILLS WELL NO.1
SEC.32, T25S, R33E, LEA COUNTY, NEW MEXICO
APT #30-025-21036

GEOCHEM DEPTH TOTAL ORGANIC

SAMPLE INTERVAL CARBON
NUMBER (feet) (Z of Rock)
3530-001 5730-5800 3.49
3530-002 5900-5930 2.53/2.58
3530003 5930-6000 2.71
3530-004 9480-9510 3.19
3530-005 10200-10230 2.26
3530-006 11010-11070 2,32
3530-007 11350-11380 2.27
3530-008 11380-11420 2.39
3530-009 12160-12200 1.59
3530~010 13070-13160 2.17/2.13
3530-011 13600-13650 2.53
3530-012 13650-13690 3.08
3530-013 14440-14470 2.80
3530-014 14480-14510 3.42
3530-015 14680-14740 0.60
3530-016 15350~-15370 0.91
3530-017 15390~15430 0.92
3530-018 1543015460 0.94
3530-019 15720-15770 1.82
3530-020 15770-15800 2.13/2.08
3530-021 16170-16210 2.39
3530022 17300-17330 3.09
3530-023 19550-19610 0.61
3530-024 19670-19700 1.32
3530-025 19800-19840 0.62
3530-026 19840-19890 0.37/0.38
3530-027 20270~-20290 0.25
3530-028 20460-20470 0.20
3530-029 20940-21000 0.37




TABLE 1I

LITHOLOGICAL DESCRIPTICNS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

PURE OIL COMPANY, RED HILLS WELL NO.l
SEC.32, T258, R33E, LEA COUNTY, NEW MEXICO

APT #30-025-21036

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO, (wt,2)
3530-001 5730-5800 3.49
-A 80% Limestone, finely
crystalline, very light
gray. N8
-B 15% Mudstone, slightly
calcareous, olive-black. 5Y-2/1
~C 5% Sandstone, very
calcareous, very fine
grained, light olive-gray. 5¥-6/1
3530-002 5900-5930 2.53/2.58
-A 90%Z Mudstone, slightly
calcareous, brownish
black. 5YR~2/1
-B 107 Sandstone, calcareous,
light olive-gray. 5Y-6/1
3530-003 5990--6000 2.71
-A 90% Mudstone, slightly
calcareous, brownish
black, 5YR-2/1
-B 10%Z Sandsetone, calcareous,
light olive-gray. 5y-6/1
3530-004 9480-9510 3.19
=A 957 Shale, very calcareous,
dark gray. N3
~B 5% Limestone, finely
crystalline, very light
gray. N8
3530-005 10200-10230 2.26
-A 95% shale, very calcareous,
dark gray. N3
-B 5% Limestone, finely
crystalline, very light
gray. N8

Trace sandstone,



LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

TABLE II (continued)

NEW MEXICC HYDROCARBON SOURCE ROCK EVALUATION

PURE OIL COMPANY, RED HILLS WELL NO,1
SEC.32, T258, R33E, LEA COUNTY, NEW MEXICO

API #30-025-21036

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTIOR RO. (wt . %)
3530-006 11010-11070 2,32
' 90% Shale, very calcareous,
dark gray. N3
-B 107 Limestone, finely
crystalline, very light
gray. N8
Trace sandstone.
3530-007 11350-11380 2.27
Y 907 Shale, very calcareous,
dark gray., brownish N3
-B 10% Limestone, finely
crystalline, very light
gray. N8
3530-008 11380-11420 2.39
-A 95% Shale, slightly calcareous,
dark gray. N3
~B 5% Limestone, finely
erygtalline, very light
gray. N8
Trace wood fibers,
3530-009 12160-12200 1.59
-A 607 Shale, slightly calcareous,
dark gray. N3
-B 40% Sandstone, very fine
grained, very light
gray. N8
Trace limestone.
3530-010 13070-13160 2.17/2.13
<A 95% Mudstone, very calcareous,
dark gray. N3
-B 5% Limestone, finely
crystalline, very light
gray. N8



TABLE IT (continued)

LITHCLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

PURE OIL COMPANY, RED HILLS WELL NO.I

SEC.32, T258, R33E, LEA COUNTY, NEW MEXICO

APT #30-025-21036

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBOR
NUMBER (feet) LITHO DESCRIPTION NO. (wt.2)
3530-011 13600-13650 2.53
-A 50% Mudstone, very calcareous,
dark gray. N3
-B 50% Limestone, finely
crystalline, very light
gray., N8
3530-012 13650-13690 3,08
~A 50% Mudstone, calcareous,
dark gray. N3
-B 50% Drilling cement.
3530-013 14440~-14470 2.80
-A 40% Mudstone, calcareous, .
dark gray. N3
-B 60% Drilling cement.
3530-014 14480-14510 3,42
-A 30% Mudstone, calcareous,
dark gray. N3
~B 20% Limestone, finely
crystalline, light
brownish gray. 5YR-6/1
-C 50% Drilling cement.
3530015 14680-14740 0.60
~A 657 Limestone, finely
crystalline, fossiliferous,
brownish gray. 5YR-4/1
-B 35%Z Limestone, finely
crystalline, medium dark
gray. N&
3530-016 15350~15370 0.91
-A 607 Limestone, finely
crystalline, medium dark
gray. N4



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

PURE OIL COMPANY, RED HILLS WELL NO.1

SEC.32, T25S, R33E, LEA COUNTY, NEW MEXICO

APT #30-025-21036

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO, (wt.2)
3530-016 (continued)
-B 40%Z Limestone, finely
crystalline, fosgiliferous,
brownish gray. 5YR-4/1
3530-017 15390-15430 0.92
-A 100%Z Limestone, finely
crystalline, dark gray N3 to
to brownish gray. 5YR-4/1
3530~-018 15430-15460 0.94
-A 607% Mudstone, calcareous,
dark gray. N3
-B 407 Limestone, finely
crystalline, brownish
gray. S5YR-4/1
Trace quartz sand grains.
3530-019 15720-15770 1.82
~-A 100%Z Mudstone, calcareous,
dark gray. N3
Trace quartz sand grains.
3530-020 15770~15800 2.13/2.08
-A 100% Mudstone, calcareous,
dark gray. N3
Trace quartz sand grains.
3530-021 16170-16210 2.39
-A 100%Z Shale, calcareous,
dark gray. N3
Trace walnut shells.
3530-022 17300-17330 3.09
-A 100% Shale, calcareous,
dark gray. N3

Trace walnut shells.



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

PURE OIL COMPANY, RED HILLS WELL NO,1

SEC.32, T25S, R33E, LEA COUNTY, NEW MEXICO

API #30-025-21036

GECCHEM DEPTH CRGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION ¥o. (wt.2)
3530-023 19550-19610 0.61
-A 85% Limestone, finely
crystalline, fossiliferous,
dark gray. N3
-B 15% Shale, calcareous,
dark gray. N3
3530~-024 19670-19700 1.32
~A 85% Shale, calcareous,
dark gray to dark N3 to
greenish gray. 56Y-4/1
-B 15% Limestone, finely
crystalline, moderate
dark gray. N4
3530025 19800-19840 0.62
=A 80% Shale, dark gray to N3 to
dark greenish gray, 56Y-4/1
-B 20% Sandstone, very fine to
fine grained, very
light gray. N8
Trace pyrite, wood fibers,
3530-026 19840-19890 0.37/0.38
~-A 75% Shale, dark gray to N3 to
dark greenish gray. 5G6Y-4/1
-3 157 Sandetone, very fine to
fine grained, very
light gray. N8
-C 10% Varied lithology
Shale, sandy,
grayish green, 5G~5/2
Shale, dusky red. 5R~3/4
Shale, mottled grayish 56-5/2 to
green to dusky red. 5R~3/4

Trace mica, wood fibers.



TABLE II {(continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

PURE OIL COMPANY, RED HILLS WELL WO,1
SEC.32, T258, R33E, LEA COUNTY, NEW MEXICO
APT #30-025-21036

GEOCHEM DEPTH ORGARIC
SAMPLE INTERVAL GSA CARBON
RUMBER (feet) LITHO DESCRIPTION » NO. (wt.2)
3530-027 20270-20290 0.25
~A 95% Dolomite, compact
crystalline, brownish 5YR-4/1 tc
gray to dark gray. N3
-B 5% Shale, dark gray to N3 to
dark greenish gray. 56Y-4/1
' Trace sandstone, mica.
3530-028 20460-20470 (.20
-A 100% bDolomite, compact
crystalline, brownish SYR-4/1 to
gray to dark gray. N3
Trace shale, mica.
3530~-029 20940~-21000 0.37
-A 95% Dolomite, compact
crystalline, brownish 5YR-4/1 to
gray to dark gray. N3
-B 5% Shale, mica, wood fibers.



TABLE 1L1

SUMMARY OF ORGANIC CARBON AND VISUAL KEROGEN DATA

NEW MEX1CO HYDROCARBON SOURCE ROCK EVALUATION

PURE OIL COMPANY, RED HILLS WELL NO.l
SEC.32, T258, RI3E, LEA COUNTY, NEW MEXLCO
AP1 #30-025-21036

GEOCHEM DEPTH TOTAL VISUAL ABUNDANRCE THERMAL
SAMPLE INTERVAL ORGANIC ORGANIC MATTER NORMALIZED PERCENT ALTERATEION ALTERATION
NUMBER {feet) CARBON TYPE Al Am H W I STAGE INDEX
3530-001 5730-5800 3.49 H;Am;W 0 25 63 12 0 2- to 2 2,0
3530-002 5900-5930 2,53/2.58 H;Am;- 0 29 71 0 0 2-to 2 2,1
3530-003 5930-6000 2.71 H;-3Am ¢ 17 83 0 0 2-to 2 2.1
3530-004 9480-9510 3.19 H*; Am3~ o a7 63 1] 0 2 to 2+ 2.4
3530-005 10200-10230 2,26 H%; Am;— ) 34 66 0 0 2 to 2+ 2.5
3530-006 1101011070 2.32 H¥*; Am;— 0 43 57 0 0 2 to 2+ 2.5
3530-007 11350-11380 2.27 Am;H*;W-T 0 50 26 12 12 2+ 2.6
3530-008 11380-11420 2.39 H*;Am;~ 0 34 66 0 0 2+ 2.6
3530-009 12160-12200 1,59 H;Am;- 0 29 71 0 0 2+ to 3- 2.7
3530-010 13070~13160 2.17/2.13 Am=H¥*;W=-T1;~ 0 33 33 17 17 2+ to 3~ 2.7
3530-011 13600-13650 2.53 Am~H* ;W-T 3~ 0 33 33 17 17 24 to 3- 2,7
3530-012 13650-13690 3.08 Am-H% - sW-T 0 40 40 10 10 2+ to 3- 2.7
3530-013 1444014470 2.80 H-WiAm; I 0 23 31 31 15 2+ to 3- 2.7
3530-014 14480-14510 3.42 H;W-Y;Am 0 17 a3 25 25 |caved(2- to 2 )matdrial (1.9)
3530-015 15680-14740 0.60 H;W-1; Amk* 0 19 31 25 25 2+ to 3- 2.7
3530-016 15350-15370 0.91 W-1;Am** ;H 0 23 15 31 31 2+ to 3~ 2.8
3530-017 15390-15430 0.92 H¥*;Am;W-1 0 28 36 i8 18 2+ to 3- 2.9
3530-018 15430-15460 0.94 Am-H#* ;W-1 3~ 0 33 33 17 17 2+ to 3- 2,9
3530-019 15720-15770 1.82 H*jAm-W31 o 25 33 25 17 3-to3 3.1
3530-020 15770-15800 2,13/2.08 HA s Am-W; 1 0 25 33 25 17 3-to 3 3.1
3530-~021 16170-16210 2.39 Am-H#*;W; 1 0 31 31 23 15 3-to 3 3.1
3530-022 17300-17330 3.09 Hi;Am*#*;W-L 0 22 56 11 17 3- to 3 3.2
3530-023 19550-19610 1 0.61 AmEx—Hk o =1 0 40 40 10 10 3~ to 3 3.3
LEGEND:
Al = Algal
KEROGEN KEY Am = Amorphous~Sapropel
Am* = Relic Amorphous—Sapropel
Predominant; Secondary; Trace H = Herbaceous=-Spore/Pollen
60-100% 20-40% 0-20% H* o paegraded Herbaceous
W = Woody-Structured
u = Unidentified Material
1 m Inertinite
C = Coaly




TABLE ILI (continued)

SUMMARY OF ORGANIC CARBON AND VISUAL KEROGEN DATA

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

PURE OLL COMPANY, RED HILLS WELL NO,l
SEC.32, T258, RIIE, LEA COUNTY, NEW MEXLCO
API #30-025-21036

GEQCHEM DEPTH TOTAL VISUAL ABUNDANCE THERMAL
SAMPLE INTERVAL ORGANIC ORGANIC MATTER NORMALIZED PERCENT ALTERATIOR ALTERATION
KUMBER {feet) CARBON 1YPE Al Am ] (] 1 STAGE IKDEX
3530-024 19670-19700 1.32 H-1;Am** ;W 0 18 36 10 36 3- to 3 3.3
3530-025 19800-19840 0.62 H; Am¥**-13W 0 25 42 8 25 3- to 3 3.3
3530-026 19840-19890 0.37/0.38 HI;Amk* (W) g 20 40 10 30 3-to 3 3.3
3530-027 20270-20290 0.25 Am-H*;-1Y-1 0 40 40 10 10 3 3.4
3530-028 20460-20470 0.20 Am-H#*;-:W-1 0 40 40 10 10 3 3.4
3530-029 20940~21000 0.37 Am-H¥*;—;W-T 0 40 40 10 10 3 3.4
o
LEGEND:
Al = Algal
KEROGEN KEY Am = Amorphous-Sapropel
Am* = Relic Amorphous~Sapropel
Predominant; Secondary; Trace H = Herbaceous—Spore/Pollen
60-100% 20~40% 0-20% H* = Degraded Herbaceous
W = Woody-Structured
u = Unidentified Material
1 = Inertinite
H = Coaly



TABLE LV

RESULTS OF ROCR-EVAL PYROLYSIS ARALYSIS

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

PURE OLL COMPANY, RED WLLLS WELL NO.I
SEC.32, T255, R33E, LEA COUNTY, NEW MEXICO
API #30-025-21036

GEROCHEM
SAMPLE CLIENT THAX 81 82 53 : T.0.C. HYDROGER OXYGEN
RUMBER IDENTIFICATION {c) (or/g) (mg/g) (mg/2) PI PC* (wt.2) 1KDEX INDEX
3530-001 5730-5800 437 0,33 2.13 0.58 0.13 0.20 3.49 61 16
3530-002 59005930 433 1.12 10.98 1.21 0,09 1.00 2.56 428 47
3530-003 5930~6000 434 1.08 10.67 1.60 0.09 0,97 2,71 393 59
3530-004 9480-9510 437 2,35 3.42 1.82 0.41 0.48 3.19 107 57
31530-~005 10200-10230 446 1.45 3.26 1.04 0.31 0.39 2,26 144 46
3530-006 11010-11070 456 0.55 1.26 2.41 0.31 0.15 2,32 54 103
3530-007 11350~11380 439 1.25 1.57 1.56 0.44 0,23 2,27 69 68
3530008 11380-~-11420 449 1.56 3.44 0.87 0.31 0.41 2.39 143 36
3530-009 12160-12200 449 1,40 2.44 1.33 0.36 0.32 1.59 153 83
3530010 13070-13160 448 1.44 2,15 0.97 0.40 0.29 2.15 100 45
3530-011 13600-13650 400 3.29 5.78 1.10 0.36 0.75 2.53 228 43
3530-012 13650-13690 420 2.5 3.az 5.54 0.40 0.26 3.08 124 179
3530-0i3 14440-14470 351 3.50 6.28 10.79 0.36 0.32 2.80 224 383
3530-014 14480-14510 422 1.30 8,02 10.50 0.14 0.38 3.42 234 307
3530-015 14680=-14740 331 0.22 0.49 0.80 0.31 0,05 0.60 81 133
3530-016 15350~15370 353 0.15 0.20 0.64 G.44 ¢.02 0.91 21 70
3530-017 15390-15430 366 1.82 1.10 0.84 0.62 0.24 0.92 119 91
3530-018 15430-15460 383 2.15 1,40 1.04 0.61 0,29 0.9 148 110
3530-019 15726-15770 326 3.23 2,61 1.08 0.55 0.48 1.82 143 59
3530-020 15770-15800 338 1.36 2,10 0.96 0.39 0.28 2.11 99 45

T.0.C. = Total organic carbon, wt.Z 53 ® 002 produced from kerogen pyrolysis Oxygen

sl = Free hydrocarbons, mg He/g of rock (mg C02/g of rock) Index = mg CO02/g organic carbon

82 = Residual hydrocarbon potential PC* = 0.083 (31 + 52) Pl = 81/81 + 82

(mg HC/g or rock) Hydrogen THMAX = Temperature lndex, degrees C.

Index = mg HC/g organic carbon



TABLE 1V (continued)

RESULTS OF ROCK-EVAL PYROLYSLIS ARALYSIS

NEW MEXLCO HYDROCARBON SOURCE ROCK EVALUATION

PURE OLL COMPANY, RED AILLS WELL NO.1
SEC.32, T255, RI3E, LEA COUNTY, NEW MEXICO
APL $#30-025-21036

GEOCHEM
SAMPLE CLIENT THAX s1 82 83 T.0.C. HYDROGEN OXYGEN
FUMBER IDENTIFICATION (e) (og/x) (mg/g) (mg/g) PI PC* (wt.2) IRDEX 1NDEX
3530-021 16170-162i0 402 1.96 3,76 2,19 0,34 0.47 2.39 157 91
3530-022 17300~17330 359 0.83 11.37 1,13 0.38 0.18 3.09 44 36
3530-023 19550-19610 323 0,44 .41 1.45 0.52 0.07 0.61 67 237
3530-024 19670-19700 n 0.10 0.08 0.65 0.56 0.01 1.32 6 49
3530-025 19800-19840 357 0,04 0.14 0.55 0.22 0.01 0.62 22 88
3530-026 19840-19890 360 0.07 0.17 0.46 0.29 0.02 0.38 44 121
3530027 20270~20290 360 0.09 0.16 0.50 0.37 0.02 0.25 64 200
3530-028 20460~20470 335 0.03 0.03 0.82 0.50 0,00 0.20 15 4190
3530-029 20940-21000 391 0.06 0,19 0.78 0.25 0.02 0.37 51 210

T.0.G, = Total organic carbon, wt.Z 83 = C02 produced from kerogen pyrolysis Oxygen

51 = Free hydrocarbons, mg Hc/g of tock ({mg €02/g of roek) Index = mg C02/g organic carbon

52 = Residual hydrocarbon potential PC* = 0,083 (51 + 52} PL = 81/81 + 52

(mg HC/g or rock) Hydrogen THAX = Temperature Index, degrees C,

Index = mg HC/g organic carbon



TABLE V
VISUAL KEROCGEN ASSESSMENT WORKSHEET

GENERAL " CAVED AND/OR SUMMARY
FURE OIL COMPANY INDIGENOUS POPULATION (INTERPRETED) CHARACTERISTICS REWORKED POPULATION (S) ORGANIC
RED RILLS WELL RO.1 - 3 COLOR OF | STATE oF TYPE  OF MATTER
SEC. 32, 1255, R33E - ORGANIC MATTER| MATURATION INDEX ORGANIC MATTER|ORGANKC MATTER| % [oRGANIC MATTER| MATURATION INDEX TYPE
LEA COUNTY, NEW MEX1CO

APT #30-025~21036
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TABLE V (continued)
VISUAL KEROGEN ASSESSMENT WORKSHEET

3530-029

20940-21000

Am-H*;—;W-1

PURE OIL COMPANY GENERAL CAVED AND/CR SUMMARY
RED HILLS WELL NO. 1 INDIGENOUS POPULATION ({INTERPRETED) CHARACTERISTICS REWORKED POPULATION (S) ORGANIC
SEC. 32, T25S, R33E MATORATION INDEX STATE OF | - TYPE OF | Lor ostioN INDEX MATTER
LEA COUNTY, NEW MEX1CO ORGANIC MATTER| ORGANIC MATTER TYPE
— »
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LEGEND FOR SUMMARY DIAGRAM

DEPTH: in feet

LITHO LOG: see lithology symbols

STRATIGRAPHY: by age

Z TOC: percent total organic carbon

HI: Rock-Eval, Hydrocarbon Index = 100 S2(0/00 Wt)/TOC
[ Rock-Eval, Oxygen Index = 100 83 (0/00 Wt)/TOC

HC YIELD: Rock~Eval, $2 peak {ppm)

S2/83: Rock-Eval, Ratio of 52 to S3 peak

KEROGEN: see Kerogen symbols

T-MAX : Rock-Eval, maximum temperature of S2 peak, in degrees Centigrade
%ZRO (A): Vitrinite Reflectance (scale 0 to 5)

TAL (¥): Thermal Alteration Index (Scale 1 to 5)

FREE HC: Rock-Eval, S1 peak (ppm}

PI: Rock-Eval, Productivity Index = S$1/(81+S2)

LITHOLOGIES KEROGEN TYPES

FEZIE| SHALE EZZ25) AMORPHOUS
22 MUDSTONE HERERCEQUS
2] SILTSTONE B oo : ] WOOLY
22755 SANDSTONE /) IGNEOUS ROCKS INERTINITE
0 CONGLOMERATE  [R) voLCaNIcs

METAMORPHIC ROCKS

I | IMESTONE BASEMENT
L] DOLOMITE ; OTHER
5550 MARL MISSING SECTION



APPENDIX A

Brief Description of Organic Geochemical analyses Carrled Out by GeoChem

C;-Cq Hydrocarbon
The Cl-C'T hydrocarbon content and composition of sediments reflects source type, source quality and thermal maturity.

The C1-Cq bydrocarbon content of well cuattings 15 determined hy analyzing both a sample of the cuttings and the atr space at the
top of the can. The results of the two analyses are summed to glve an inventory of the Ci- hydrocarbon content of the well cat-
tngs prior o any losses from the cuitings during the lapsed time period between callecHon al the wellsite and laboratory aualysts,

The air space Cl'C'r hydrocarbon analysis Invalves taking a measured volume of the air space gas out of the can with a syringe and
inJecting same into a gas chromatograph. GeoChem uses a Varian Aerograph Model 1400 instrument equipped with & Porapec Q@
column. The gas sample s taken through the column by a carrier gas and before roaching the detector is separated into its various
C, (methane), C, (ethans), Cq4 {propane), 1Cy (tsobutane), nCy (normsl butdne), aud Cg, Cgs Cq hydrocarbon components,

This particular analysis gives & complete separation of the Cy-C,4 gas-range hydrocarbons and a partal separation of the Cg-Cy
gasoline-range hydrocarbons, (A deta{led 04—0,‘. analysts, to be discussed later, Involving a cap!llary column, effects a complets
separation of this molecular range into Ita several individual molecular spacles.)

Ths electrical response of the various hydrocarbons as they reach the detector 1 recorded on a paper strip chart as a peal. This
response i3 simultaneously fed to an integrator which computes the area of each peak, The concentration of C;-Cq bydrocerbons

in the air space, expressed as volumss of gas per million volumes of cuttings, is dstermined by a calculation involving the volume
of cuttings, volume of air space in the can, volume of sample injected, volume of standard gus sample used in the callbration, cali-
bration factor for Cy» Cpy Cg, eto. determined by ge anelysls of a standard ges sample, and the ge peak response.

The ¢y -Cqp hydrocarbon content of the cuttings ts determined hy degasification of a measured volume of cutings {In & medium of a
measured volume of water} In a closed blender, sampling of the afr space at the tep of the blender, and injection of & measnred vol-
ume of gas into the gas chromatograph.

The Cy-Cq hydrocarbon date from the alr space and cuttings gas analyses are summed to glve a "regtored" Cy-Cq hydrocarbon
content of the outtings,

Sample Washing and Hand-Picking of Uncaved Lithology Samples

The cuttings samples are washed to remove all drilling mud from the cuttings. Care is taken in the vashing procedure net to re-
move any 9oft ¢lays, claystones, ete. and any loose fine sand and silt. The washed cuttings are usually kept under water cover
untfl picked, to prevent loss of any grsoline-range hydrocarbons. Using the C;-Cq hydrocarbon data profile and the electrical

well log supplied to ue and our visual examinaHon of the cuttings material under the binccular micrescopa, we carefully hand-plck
and describe a suite of uneaved lithologies representative of the varicus stratigraphic zones penetrated by the well, The lithologl-
cel data 18 used to complle a gross litho percentage log which 18 shown on all Figures, The 2-4 gram picked lithology samples are
atored under wafer in small glass vials in thoss inptances where we wish to run deteiled C,-C,, hydrocarbon analyses. ‘This sample
get 13 uzed not only for the C -C,‘, hydrocarbon analysis, but also for the visual kerogen a.n% to'{:al organlc carbon analyzes. All re-
maining cuttings material 1s dried and packaged in 1abelled plastic bags for possible Cig+ soxhlet extraction and/or eventual return
to the client. Sample meterlal from this study will be retalned at GeoChom until advised of Msposition.

Detailed C_{__—C,’ Hydrocarbon

The C 4-07 gasoline-range hydrocarbon content of sediments refleots source quality, thermal maturation and organic facles. Com-
positional data can be uged in crude ofl-parent rock correlation work,

The C -Cn hydrocarbon content and detalled molecular composition of hydrocarbon, tn hand-pteked lithologies, is determined by a
ge ysie of the light hydrocarbon exiracted from 1-2 gram cuttings samples macerated in a mieroblender. A measured volume
of sample 18 placed in e sealed microblender along with a measured volume of hot water. The rock sample 18 pulverized by the
blades of the blender. A sample of the liberated light hydroecarbons which collect tn the air space at the top of the blender 18 in-
jected into our Varian Aerograph 1400 ge unit which is equipped with a capillary column. Date recording, computations, etc. are
comparable to those used for the C;-Cr analysis discussed previcusly in this report. Hydrocarbon concentration is expressed as
volume gas pex million volumes of cui a,

Organto Carbon

The total organlc carbon content of a rock is a measure of its total organic richness. This data I8 used, in conjunction witl' visual
kerogen and C1'C4' C4-Cq ond Cyg, hydrocarbon content of a rock, to indleate the hydrocarbon source quality of rockas.

The procedure for determining the total organic carbon content of a rock involves drying the sample, grinding to a powder, weigh-
ing out ¢.2729 gram sample into a cruolble, acldzing with hot and cold hydrochloric acid to remove calefum and magnesium car-
bonate, and carbon analyals by combustion in a Leco carbon analyzer.

We Tun several blank crucibles, standards {lron rings of known carbon content) and duplicate rock samples in this analyeis at no
additionnl charge to the client for purposes of data quality control,

Cis5+ Saoxhlet Extraction, Deasphaltening and Chromatographic Separation

The amount and compostition of the organic matter which can ba solvent-extracted from a rock reflects scurce quallty and source
type. ¢13/¢12 carbon isotople, high mass spectrometrio and ge analyses of the paxaffin-naphthene and aromatic hydrecaron
fractiong of the soluble extract glves data which is used in crude oil-parent rock correlations,

This analysia involves grinding of a dry rock sample to & powder and removal of the soluble organic matter by soxhlet extraction
using a co-distilled toluene-methanol azeotrope solvent, Where the amount of available sample material permits, we Hke to use
at least 100 grams of rock for this analysis.

The exiracted bitumen 13 separated into an asphaitene (ASPH) and a pentane soluble fraction by normal pentans precipitatior. The
pentane soluble componerita are separated into a Cyg, paraffin-naphthene (P-N) hydrocarbon, Cys,. aromatie hydrocarbon (AROM)
and Cy g, nitrogen-sulfur-oxygen containing fraction (NSO) by adsorption chromatography on a silica gel-alumina column using
pentans, toluene and toluene-methancl azeotrope eluants,



GC Analysls of Cy g4 Paraffin-Naphthene (P-N) Hydrocarbong

The content and molecular compositon of the heavy C;g, paraffin-naphthene (P-N) bydrocarhons of rocks, as determined by ge
anelysis, reflacts source quality, sourca type and degree of thermal maturation,

In this analysis, we subject & very small fraction of the total amoant of the P-N fraction extracted from & rock sampls to gn enaly-
sls. The gas chromatograph i3 a Varian Aerograph Model 1400 equipped with & solid rod injection system and a eutectic golumn.

The celeulated €, P.1. (coxbon preference index) valusa for the normal paraffin data le deflned ag the mean of two ratios wiich are
determined by dividing the sum of concentrations of odd-carbon numbered n-paraffins by the sum of even-carbon numberad n-
paraffine, The C.P. Indices A and B wers obtalned by the formulas:

C21*C23vCa5+Ca7  Cop+CagtCpptCay Cogtloy#CagtCa1 |, CppiCaptlog*Cy
C.P. Index & = CoprCyqrCogtlpy  CpgtCpp+lngrCog C.P. Index B= CpgrCpgrC30vCs2  C24tC2g+Cp83Ca0
2 2

Visual Kerogen

A visual study of kerogen, the insoluble organic matter in rocks, can indicate the relative abundance, size, and state of Preserva-
tion of the various recognizable kerogen types and thereby indicate the hydrocarhon source character of a rock. The color of the
kerogen can be uaed to indieate the state of thermal maturity of the sediments (. e. thelr time-temperature history)., Tharmal
maturation plays an important role in the generation of hydrocarbons from organic mattsr, and also affects the composition of
rea?rvolred hydrocarbons.

Qur procedurs for visual kerogen slide preparation involves igolatlon of the organic matter of a rock by removal of the rock mats-
rial with hydrochloric and hydrofluoric acid treatment and heavy liquid separation. Thia procedure 1 comparabls to that used by
the palynologist except [t does not include an axidation stage. (The oxldation treatment is deleted from our procedure becange it
removes o great deal of kerogen 2nd blenches any remaining kercgen to an extent whereby it {3 useless for our kerogen color
observations,y The kerogen restdue is mounted on o glass alide and {5 examined visually under a high power microscope.

Vitrinite Roflectance

Measurement of the reflectivity of vitrinite particles {ERo) present in the kevrogen {solated from sedimentary rocks providas a method
of determining the atate of maturation, and tne diageuetic {me-temperature) history of the organic mattsr present in the sediments.

The kerogen, cbtained from a 26 grem aliquot of crushed roek by the acld procedure premously discussed, s dried and embedded
in a Bioplastic plug. The surface af the plug is polished using 0. 66 micron aluming and the reflectivity detsrmined under of! using
2 Ziess high resolution mioroscope. A mintmum of 40 values are required to adequately determine the Maturation Renk.

Fluerescence Spectrophotometric Analysls

Fluorescence snectrophotomotry can be used ro characterize and fingerprint crade olls, establish crude ofl-source rock relstion-
ships, and to measure the hydrocarbon source potential of fine-grained sediments,

A one (1) microliter aliquot of either (1) a crids ofl or (i) the solvent extractable rock bitumen, 19 passed through an aluminn
glliea gel miero column and the C; o4 2romatic hydrocarbons isclaved. The aromatic hydrocarbon ia diluted and the emiasion and
excltation spectra determined at 240 nm and 420 nm using a Perkin-Elmer Model 512 Double Beam Fluorescenoe Spectrophofometer.

GEOTHERMAL DIAGENETIC CRITERIA

(GEOCHEM LABORATORIES, 1NC.)
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