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NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES

WELL NAME: OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,
MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,
AREA: SOUTHWEST
LOCATION: HIDALGO CQUNTY, NEW MEXICO SEC.28&29, T30S, RI5W
GEOCHEM JOB NO.: 3576
TOTAL DEPTH:
INTERVAL SAMPLED:
TOTAL NUMBER OF SAMPLES: 63
ANALYSES
2
GEQOCHEM E E
SAMPLE SAMPLE STRATIGRAPHIC 8 é g ﬁ
NUMBER DEPTH INTERVAL 8 ﬁ 8 5 E
e | = (@}
3576-001 MES-47-1 Horquilla Form.{Penn.) X X X
3576-~002 -46-190 Paradise Form.(Miss.) X X X
3576-003 -46-95 Paradise Form.(Miss.) X X X
3576-004 -46-92 Paradise Form.(Miss.) X X X
3576-005 ~46-67 Paradise Form.(Miss.) X X X
3576-006 -46-0 Paradise Form.(Miss.) X X X
3576-007 =45-0 Paradise Form.(Miss.) X X X
3576-008 ~44-131 Paradise Form,(Miss.) X X X
3576-009 ~44-72 Paradise Form.(Miss.) X X X
3576-010 ~44-15 Paradise Form.{Miss.) X X X
3576-011 ~fl4=2 Paradise Form.(Miss.) X X X
3576~012 -43-370 Escabrosa Group {(Miss.) X X X
3576-013 -43-298 Escabrosa Group (Miss.) X X X
3576-014 -43-258 Escabrosa Group (Miss.) X X X
3576-015 -43-218 Escabrosa Group (Miss.) X X X
3576-016 -43-126 Escabrosa Group (Miss,) X X X
3576-017 -43-1 Escabrosa Group (Miss.) X X X
3576-018 -42-317 Escabrosa Group (Miss.) X X X
3576-019 -42-289 Escabraosa Group (Miss.) X X X
3576-020 ~42-251 Escabrosa Group (Miss.) X X X
3576~021 -42-187 Escabrosa Group (Miss.) X X X
3576-022 -42~70 Escabrosa Group (Miss.) X X X
3576-023 -42~13 Escabrosa Group (Miss.) X X X
3576-024 -41-0 Escabrosa Group (Miss.) X X X
3576-025 -40~34 Escabrosa Group (Miss.) X X X
3576~026 ~40-2 Escabrosa Group (Miss.) X X X
3576~027 -39-137 Escabrosa Group (Miss.) X X X
3576-028 -39-71 Escabrosa Group (Miss.) X X X
3576-029 ~38-1 Escabrosa Group (Miss,) X X X




NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES

(continued)

WELL NAME: OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,
MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,
AREA: SOUTHWEST
LOCATION: HIDALGO COUNTY, NEW MEXICO SEC.28&29, T30S, RI5W
GEOCHEM JOB HNO.: 3576
TOTAL DEPTH:
INTERVAL SAMPLED:
TOTAL NUMBER OF SAMPLES: 63
ANALYSES
e
GEOCHEM E E
SAMPLE SAMPLE STRATIGRAPHIC 8 Q g ﬁ
NUMBER DEPTH INTERVAL é E § g E
3576-030 MES-37-35 Percha Form.{Devon.) X X X
3576-031 -37-1 Percha Form.(Devon.) X X X
3576-032 -34-8 Percha Form.(Devon.) X X X
3576-033 ~34-4 Percha Form.(Devon.) X X X
3576-034 -33-206 Percha Form.(Devon.) X X X
3576-035 -31-5 Montoya Form,(Ordov.) X X X
3576-036 -30-19 Montova Form.(Ordov.) X X X
3576-037 ~29-79 Montoya Form.(Ordov.) X X X
3576-038 -29~4 Montoya Form.(Ordov.) X X X
3576-039 -28-4 Montoya Form.{Ordov.) X X X
3576-040 -27-14 Montoya Form.(Ordov.) X X X
3576-041 -25-166 El Paso Form.(Ordov.) X X X
3576-042 -25-97 El Paso Form.(Ordov.) X X X
3576-043 -25-29 El Paso Form.{Ordov.) X X X
3576-044 -24-74 El Paso Form.(Ordov.) X X X
3576~045 ~-24-71 El Paso Form.{(Ordov.) X X X
3576-~046 ~24-4A El Paso Form.(Ordov.) X X X
3576~047 -23-21 El Paso Form.(Ordov.) X X X
3576-048 -23-8 El Paso Form.{Ordov.) X X X
3576-049 ~22-2 El Paso Form.(Ordov.) X X X
3576-050 -21-50 El Paso Form.(Ordov.) X X X
3576-051 -21~7 El Paso Form.(Ordov.) X X X
3576-052 -20-1 El Paso Form.(OQrdov.) X X X
3576-053 ~-19-1 El Paso Form.{Ordov.) X X X
3576-054 -17-7 El Pasoc Form.{Ordov.) X X X
3576-055 =17-1 El Paso Form.{Ordov.) X X X
3576~056 ~16-0 El Paso Form.{Ordov.) X X X
3576-057 ~12-2 El Paso Form.{Ordov.) X X X
3576-058 -11-13 El Paso Form.(Ordov.) X X X




WELL NAME:

AREA:
LOCATION:

NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES

GEOCHEM JOB NO.:

TOTAL DEPTH:

INTERVAL SAMPLED:

TOTAL NUMBER OF SAMPLES:

{continued)

OUTCROP SAMPLES, CAMBRIAN-MISSISSLPPIAN ROCKS,

MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SOUTHWEST
HIDALGO COUNTY, NEW MEXICO
3576

63

SEC.28&29, T30S, RI5W

ANALYSES
2
GEOCHEM " g %
SAMPLE SAMPLE STRATIGRAPHIC o é % %
NUMBER DEPTH INTERVAL 8 E 8 ] E
B~ - ~ ;“2 o
3576-059 MES-10-12 El Paso Form.(Ordov.) X X X
3576060 -9-59 El Paso Form,(Ordov.) X X X
3576-061 -9--1 El Paso Form.(Ordov.) X X X
3576-062 -7-1 Bliss Form.{(Cam,—OQOrdov,) X X X
3576-063 -6-1 Bliss Form.{Cam.-Ordov.)




TABLE 1

RESULTS OF TOTAL ORGANIC CARBON

NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES FOR
OUTCROP SAMPLES, CAMBRIAN-MISS[SSIPPIAN ROCKS,
MESCAL CANYON SECTION, BIG HATCHET MQUNTAINS,

SEC.28&29, T30S, RISW, HIDALGO COUNTY, NEW MEXICO

GEOCHEM CLIENT TOTAL ORGANIC

SAMPLE IDENTIFICATIOR CARBON

NUMBER NUMBER (X of Rozk)
3576-001 MES-47-1 0.13
3576-002 46-190 0.06
3576-003 46-95 0.10
3576-004 46-92 0.28/0.30
3576-005 46-67 0.17
3576-006 46-0 0.02
3576-007 45-0 0.10
3576-008 44-131 0.09
3576-009 44-72 0.09
3576-010 44-15 0.15
3576-011 ) ) 0.05
3576-012 43-370 0.30/0.31
3576-013 43-298 0.29
3576014 £3-258 0.09
3576-015 43-218 0.17
3576-016 43-126 0.09
3576-017 43-1 0.15
3576~018 42-317 0.22
3576-019 42-289 0.15
3576~020 42-251 0.08/0.06
3576-021 42-187 0.09
3576-022 ' 42-70 0.08
3576-023 42-13 0.07
3576-024 41-0 0.09
3576-025 40-34 0.11
3576-026 40-2 0.08
3576-027 39-137 0.03
3576-028 39-71 0.09/0.08
3576-029 38-1 0.09
3576-030 37-35 0.09
3576-031 37-1 0.06
3576~032 34-8 0.13
3576-033 34-4 0.13
3576-034 33-206 0.10
3576-035 ' 31-5 0.07
3576-036 30-19 0.04/0.03
3576-037 , 29-79 0.07
3576-038 29-4 0.07
3576-039 28-4 0.15

3576-040 27-14 0.15



TABLE I {continued)

RESULTS OF TOTAL ORGANIC CARBON

NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES FOR
OUTCROP SAMPLES, CAMBRIAN-MLSSISSIPPLAN ROCKS,
MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SEC.28&29, T30S, R15W, HIDALGO COUNTY, NEW MEXICO

GEOCHEM CLIENT TOTAL ORGANIC
SAMPLE IDENTIFICATIOR CARBON
RUMBER NUMBER (X of Rozk)

3576-041 MES~25-166 0.03
3576~042 25-97 0.08
3576-043 ‘ 25-29 0.02
3576-044 2474 0.04/0.03
3576-045 : 24-71 0.04
3576-046 24-4A 0.09
3576-047 23-21 0.07
3576-048 23-8 0.09
3576-049 22-2 0.15
3576~050 21-50 . 0.07
3576-051 21-7 0.07
3576-052 20-1 0.08/0.07
3576-053 19-1 0.11
3576-054 17-7 0.11
3576~055 17-1 0.14
3576-056 16-0 0.29
3576-057 12-2 0.21

.3576~058 11-13 0.30

3576-059 10-12 . 0.14
3576-060 9-59 0.07/0.08
3576-061 9-1 0.10
3576-062 0.06

7-1
3576-063 6-1 0.14



TABLE II

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES FOR

OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,

MESCAL CANYON SECTION, BIG HATCHET MOUNTALNS,

SEC.28&29, T30S, R15W, HIDALGO COUNTY, NEW MEXICO

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITRO DESCRIPTION No. (wt.X)
3576-001 HORQUILLA FORMATION 0.13
-A 100% Limestone, very fine
crystalline, medium dark
gray, N4
3576-002 PARADISE FORMATION 0.06
-A 100% Limestone, medium
crystalline, medium dark N4 to
gray to brownish gray. 2YR-4/1
3576-003 PARADISE FORMATION 0.10
-4 100Z Limestone, fine crystalline,
dark gray. N3
3576-004 PARADISE FORMATION 0.28/0.30
-A 100% Limestone, very fine
crystalline, medium dark
gray. N4
3576-005 PARADISE FORMATION 0.17
-A 100%Z Limestone, medium
crystalline, medium dark N4 to
gray to brownish gray. 2YR-4/1
3576-006 PARADISE FORMATION 0.02
-A 100% Limestone, fine crystalline,
brownish gray. 2YR-4/1
3576-007 PARADISE FORMATION 0.10
-A 100% Limestone, fine crystalline,
fossiliferous, brownish
gray. 2YR-4/1
3576-008 PARADISE FORMATION 0.09
-A 100% Limestone, medium to fine
crystatline, medium dark N4 to
gray to brownish gray. 2YR-4/1



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES FOR

OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,

MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SEC.28&29, T30S, R15W, HIDALGO COUNTY, NEW MEXICO

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
RUMBER (feet) LITHO DESCRIPTION NO. (wt.2)
3576~009 PARADISE FORMATION 0.09
-4 100% Limestone, medium
crystalline, brownish
gray. 2YR-4/1
3576~010 PARADISE FORMATION 0.15
-A 100% Limestone, medium
crystalline, brownish
gray., 2YR-4/1
3576-011 PARADISE FORMATION 0.05
-A 100% Limestone, fine crystalline,
fossiliferous, brownish gray. 2YR~4/1
3576-012 ESCABROSA GROUP 0.31/0.31
-A 100% Limestone, medium to fine
crystalline, medium dark R& to
gray to brownish gray. 2YR-4/1
3576-013 ESCABROSA GROUP 0.2%
-A 100% Limestone, medium to fine ’
crystalline, medium dark N4 to
gray to brownish gray. 2YR-4/1
3576-014 ESCABROSA GROUP 0.09
-A 100% Limestone, medium to fine
crystalline, medium dark N4 to
gray to brownish gray. 2YR-4/1
3576-015 ESCABROSA GROUP 0.17
-A ) 100% Limestone, medium to coarse
crystalline, fossiliferous,
medium dark gray. N&
3576-016 ESCABROSA GROUP 0.09
~-A 100% Limestone, fine crystalline,
brownish gray. 2YR~-4/1



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO ORGANIC GEOCREMICAL ANALYSES FOR

OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,

MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SEC.28&29, T30S, RI5W, HIPALGO COUNTY, NEW MEXICO

GEOCHEM DEPTH ORGARIC
SAMPLE INTERVAL GSA CARBON
KUMBER (feet) LITHO DESCRIPTION NO. (wt.Z)
3576~017 ESCABROSA GROUP 0.15
~A 100% Limestone, medium to fine
crystalline, medium dark N4 to
gray to brownish gray. 2YR=-4/1
3576-018 ESCABRQSA GRQUP 0.22
-A 100% Limestone, fine crystalline,
medium dark gray. N4
3576-019 ESCABROSA GROUP 0.15
-A 100% Limestone, medium crystalline,
medium dark gray to brownish N4 to
gray. SYR-4/1
3576~-020 ESCABROSA GROUP ¢.08/0.06
-A 100%Z Limestone, fine crystalline,
medium dark gray to brownish N4 to
gray. 5YR~4/1
3576-021 ESCABROSA GROUP 0.09
-4 '100% Limestone, fine crystalline,
medium dark gray. N&
3576-022 ESCABROSA GROUP 0.08
~A 100% Limestone, fine crystalline,
medium dark gray. N4
3576-023 ESCABROSA GROUP 0.07
-A 100% Limestone, fine crystalline,
medium dark gray. N&
3576-024 ESCABRGSA GROUP 0.09
~-A 100% Limestone, fine crystalline,
fossiliferous, medium dark
gray. N4



TABLE IL (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO QRGANIC GEQCHEMICAL ANALYSES FOR
OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,
MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SEC,.28&29, T30S, R15W, HIDALGO COUNTY, NEW MEXICO

GEOCHEM DEPTH ORGARIC
SAMPLE INTERVAL GSA CARBOR
RUMBER (feet) LITHO DESCRYIPTION RO, (wt.2)
3576-025 ESCOBROSA GROUP 0.11
-A 100% Limestone, fine crystalline,
fassiliferous, medium dark N4 to
gray to brownish gray. 5YR-4/1
3576~026 ESCOBROSA GROUP 0.08
~A 1007 Limestone, fine crystalline,
fossiliferous, medium dark =~ N4 to
gray. 5YR-4/1
3576-027 ESCOBROSA GROUP 0.03
-4 100% Limestone, coarse c¢rystalline,
medium light gray to light N6 to
brownish gray. 5YR-6/1
3576-028 ESCOBROSA GROUP 0.09/0.08
—-A 100% Limestone, medium to coarse :
crystalline, light gray. N7
3576-029 ESCOBROSA GROUP 0.09
~A 100% Limestone, coarse crystalline,
medium dark gray to brownish N4 to
gray. S5YR-4/1
3576-030 PERCHA FORMATION 0.09
-A 100% Limestone, fine crystalline,
brownish gray. . 5YR-4/1
3576-031 PERCHA FORMATION 0.06
-A 1007 Limestone, coarse crystalline,
medium dark gray to brownish N& to
gray. 5YR-4/1
3576-032 PERCHA FORMATION 0.13
-A 100% Lime Mudstone, mediuvm olive

gray. 5Y-5/1



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES FOR
OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPTAN ROCKS,
MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SEC.28&29, T30S, RI5W, HIDALGO COUNTY, NEW MEXICO

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
RUMBER (feet) LITHO DESCRIPTION No, (wt,2)
3576-033 PERCHA FORMATION 0.13
' -4 100% Lime Mudstone, pale
yellowish brown. 10YR-6/2
3576-034 PERCHA FORMATION 0.10
A 100% Lime Mudstone, pale
yellowish brown. - 10YR-6/2
3576--035 MONTOYA FORMATION 0.07
-4 100% Dolostone, fine crystalline,
dark brownish gray. 5YR-3/1
3576-036 MONTOYA FORMATION 0.04/0.03
A 100%Z Dolostone, fine crystalline,
brownish gray. SYR-4/1
3576-037  MONTOYA FORMATION ' 0.07
-A 100Z Dolostona, fine crystalline,
brownish gray. S5YR-4/1
3576-038 MONTOYA FORMATION 0.07
—~A 100% Dolostone, fine crystalline,
dark brownish gray, 5YR-3/1
3576-039 MONTOYA FORMATION 0.15
—-A 100% Dolostone, fine crystalline,
dark brownish gray. 5YR-3/1
3576-040 MONTOYA FORMATION 0.15
-A 100% Dolostone, very fine
crystalline, light brownish
gray. 5YR-6/1
3576-041  EL PASO FORMAT1ON 0.03
-4 100% Dolostone, fine crystalline,

brownish gray. SYR-4/1



TABLE IL (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO ORGANLC GEOCHEMICAL ANALYSES FOR
OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,
MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SEC.28&29, T30S, R15W, HIDALGO COUNTY, NEW MEXICO

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt.X)
3576-042 Ef, PASO FORMATION 0.08
-A 100% Dolostone, fine crystalliue,
brownish gray. 5YR-4/1
3576-043 EL PASO FORMATLION 0.02
-4 100% Dolostone, fine crystalline,
light brownish gray. ~ 5YR-6/1
3576-044 EL PASO FORMATION 0.04/0.03
-A 100%Z Limestone, coarse erystalline,
medium dark gray to brownish N4 to
gray. 5YR-4/1
3576045 EL PASO FORMATION 0.04
-A 100% Limestone, very fine
crystalline, medium dark N4 to
gray to brownish gray. 5YR-4/1
3576046 EL PASO FORMATION 0.09
-A 100% Limestone, very fine
crystalline, medium dark N4 to
gray to brownish gray. SYR-4/1
3576-047 EL PASO FORMATION 0.07
-A 100% Limestone, very fine
crystalline, medium dark W4 to
gray to brownish gray. 5YR-4/1
3576-048 EL PASC FORMATION 0.09
-A 100% Limestone, very fine
crystalline, medium dark N& to
gray to brownish gray. S5YR-4/1
3576-049 EL PASO FORMATION 0.15
-A 1007 Limestoue, very finme

crystallice, medium dark N4 to
gray to brownish gray. 5YR~4/1



TABLE IL {(continued)

LITECLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

f
NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES FOR

OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,

MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SEC.28829, T30S, R15W, HIDALGO COUNTY, NEW MEXICO

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITRO DESCRIPTION NO. (wt.2)
3576-050 EL PASO FORMATION 0.07
-A 100% Limestone, very fine
crystalline, medium dark N4 to
gray to brownish gray. SYR-4/1
3576051 EL PASQO FORMATION 0.07
~A 100% Limestone, fine crystalline,
medium dark gray to " N4 to
brownish gray. S5YR-4/1
3576--052 EL, PASO FORMATION 0.08/0.07
-A 100% Limestone, fine crystalline,
dark gray. N3
3576-053 EL PASO FORMATLON 0,11
-4 100% Limestone, fine crystalline,
medium dark gray to brownish N4 to
gray. 5YR-4/1
3576-054 EL, PASO FORMATION 0.11
-4 100% Limestone, fine crystalline,
medium dark gray to brownish N4 to
gray. S5YR-4/1
3576-055 EL PASO FORMATION 0.14
-4 100% Limestone, fine crystallige,
medium dark gray to brownish W4 to
gray. SYR-4/1
3576056 EL PASO FORMATION 0.29
-A : 1002 Limestone, fine crystalline,
medium dark gray to brownish N4 to
gray., S5YR-&4/1
3576-057 EL PASO FORMATION 0.21
-A 100% Dolostone, medium crystalline,
medium gray. N5



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES FOR
OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,
MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SEC.28&29, T30S, R15W, HIDALGO COUNTY, NEW MEXICO

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt.%)
3576-058 EL PASO FORMATION 0.30
-A 100% Dolostone, fine crystalline,
dark gray. N3
3576-059 EL PASO FORMATION 0.14
~A 100% Dolostone, fine crystalline,.
pale brown. SYR~5/2
3576060 EL PASO FORMATION €.07/0.08
-4 100% Dolostone, fine crystalline,
dark gray. N3
3576-061 EL. PASO FORMATION ¢.10
~-A 100% Dolostone, medium crystalline,
medium gray. N5
3576-062 BLISS FORMATION 0.06
~4 100% Dolostone, medium crystalline,
medium gray. N5
3576-063 BLISS FORMATION 0.14
~A

100% Dolostone, medium crystalline,
' medium gray. N5



SUMMARY OF ORGANIC CARBON AND VISUAL KEROGEN DATA

TABLE LIl

NEW MEXI1CO ORGANIC GEOCHEMLCAL ANALYSES
OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCRS

HMESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,
SEC.28&29, T30S, R15W, HIDALGO COUNTY, WEW MEXICO

GEOCHEM DEPTH TOTAL VISUAL ARUNDANCE THERMAL
SAMPLE INTERVAL ORGARIC ORGANRIC MATTER NORMALTZED PERCENT ALTERATIOR ALTERATION
HUMBER (feet) CARBON TYPE Al Am H w I STAGE INDEX
3576-001 MES-47-1 0.13 Amikafk . [ ;W 0 36 36 9 19 3 3.4
3576-002 46-190 0.06 Amk s [k 5 - 0 67 33 0 1] 3 3.4
3576-003 46-95 0.19 H* ; Am¥¥ ; — 0 29 71 0 0 3 3.4
3576-004 4692 0.28/0.30 H=L;W; Am** 0 9 33 25 33 3 to 3+ 3.6
3576-005 46-67 0.17 Amkk—HE ;= -1 0] 40 40 10 10 3 3.4
3576-006 46-0 0.02 HEx ; Ambd 5~ 0 44 56 0 0 3 3.4
3576007 45-0 0.10 Amaft; -] 0 44 44 0 12 3 3.4
3576-008 44-131 0.09 Hi;Am**, 7] 0 22 67 ] 11 3 3.4
3576-009 44-72 0.09 H¥ ; Am¥¥ 3 — 0 37 63 0 0 3 3.4
3576-010 44-15 0.15 HyAm*¥ ; W-1 (4} 33 45 11 11 3-to 3 3.3
3576-011 442 0.05 Am¥k s i s — 0 57 43 1] o 3-to 3 3.2
3576-012 4£3-370 0.30/0.31 Am¥k s & ; — 0 57 43 0 0 3- to 3 3.2
3576-013 43-298 0.29 H ; Amkk s — 0 37 63 0 0 3 to 3+ 3.5
3576-014 43-258 0.09 Anpkk=HF y— e 0 50 50 0 0 F to 3+ 3.5
3576-015 - 43-218 0.17 ¥ Amded — 0 29 71 0 0 3 to 3+ 3.5
3576016 43-126 0,09 Hie s Amik ; — 0 37 63 0 0 -3 3.4
3576-017 43-] 0.15 Am¥h—[% ;- -~ V] 50 50 0 0 3~ to 3 3.2
3576-018 42-317 0.22 Amdkafk s 0 50 50 0 o 3 3.4
3576-019% 42-289 0.15 A% ; Am¥¥ | 0 25 63 12 v} 3~ to 3 3.2
3576-020 42-251 0.08/0.06 H ; A 5 — 0 37 63 o o 3 3.4
3576-021 42-187 0.09 AmFRafk, .~ 0 50 50 0 0 3~ to 3 3.2
3576-022 42-70 0.08 AmFi-H - ] 0 44 44 0 12 3~ to 3 3.2
LEGEND:
Al = Algal
KEROGEN KEY Am = Amorphous-Sapropel
Am¥* = Relic Amorphous—Sapropel
Predominant; Secondary; Trace H = Herbaceous=Spore/Pallen
60-100% 20~40% 0-20% H¥* =~ Degraded Herbaceous

W = Yoody-Structured

u = Unidentified Material

L = Inertinita

c = Coaly




TABLE III (continued)

SUMMARY OF ORGANIC CARBON AND VISUAL KEROGEN DATA

REW MEXICO ORGANIC GEOCHEMLCAL ANALYSES
OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS

HESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,
SEC.28&29, T30S, R15W, HLDALGO COUNTY, NEW MEXICO

GEOCHEM DEPTH TOTAL VISUAL ABUNDANCE THERMAT
SAMPLE INTERVAL ORGANIC ORGANIC MATTER NORMALIZED PERCENT ALTERATION ALTERATIOR
RUMEBER (feet) CARBON TYPE AT Ars H W i STAGE 1NDEX
3576-023 MES-42-13 0.07 Amdek ; F s~ 0 57 43 o 0 3-to 3 3.3
3576-024 41-0 0.09 Ampih—Fk ;-3 ] 50 50 0 0 3-to ¥ 3.2
3576-025 40-34 0,11 Amk¥ -~ 0 57 43 0 0 3-to 3 3.2
1576-026 40-2 0.08 H¥ 5 Amd s 0 37 63 0 [t} 3 3.4
3576-027 39-137 0.03 R* ; Am¥ 3~ o 33 67 0 0 3 to 3+ 3.5
3576-028 39-71 0.09/0.08 Ak s fi& s - 0 67 33 0 0 3 to 3+ 3.5
3576-029 38-1 0.09 Ho* ; Ak 3 — 0 29 71 o 0 T3 3.4
3576~030 37-35 0.09 Am¥ek s [k s 0 67 33 0 0 3 to 3+ 3.5
3576-031 37-1 0.06 H* ; Am¥k 5 — 0 43 57 0 0 3 to 3+ 3.5
3576-032 34-8 0.13 Amkdk - 5 ] 50 25 o 25 3 to 3+ 3.6
3576-033 344 0.13 Am#k ;- H-1 0 66 17 0 17 3 to 3+ 3.6
3576-034 33-206 0.10 Ak s & ;- 0 57 43 0 0 3 3.4
3576035 31-5 0.07 Amkh—fk ;=2 0 50 50 0 0 3 3.4
3576036 30-19 0.04/0.03 A ; Aok s 0 37 63 0 0 3 to 3+ 3.5
3576-037 _ 29-79 0.07 A% ; Am¥d 3~ o 37 63 0 0 E: to 3+ 3.5
3576-038 29-4 0.07 H ; Amdek 5 — 0 37 63 0 0 3 3.4
3576-039 28-4 0.15 H ; Amdok ;= 0 29 71 0 0 3-to 3 3.3
3576-040 27-14 0.15 Am*F—H* ;- 0 50 50 0 0 3 to 3+ 3.5
3576-041 25-166 0.03 AmrR s H* U= 0 50 24 13 13 3 to 3+ 3.6
3576-042 25-97 0.08 Am#k  H¥ ;= 1] 57 43 v 0 3 3.4
3576-043 25-29 0.02 Am¥k s Hé 0 57 43 0 0 3- to 3 3.2
3576-044 24-74 0.04/0.03 Am¥k—fE - = 0 50 50 0 0 3 3.4
LEGEND:
Al = Algal
KEROGEN KEY Am = Amorphous-Sapropel
Am** = Relic Amorphous-Sapropel
Predominant; Secondary; Trace H = Herbaceous-Spore/Pollen
60-100% 20-40X 0-202 H* = Degraded Herbacecus

W = Woody-Structured

u = Unidentified Material

1 = TInertinite

c = Coaly




TABLE III {continued)

STUMMARY OF ORGANIC CARBON AND VISUAL KEROGEN DATA

NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES
QUTCROP SAMPLES, CAMBRIAN-MISSISSIPPLAN ROCKS
MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,
SEC.28&52%, T30S, RISW, HIDALGO COUNTY, NEW MEXICO

GECCHEM DEPTH TOTAL VISUAL ABUNRDANCE THERMAL
SAMPLE INTERVAL ORGANIC ORGANIC MATTER NORMALIZED PERCENT ALTERATIOR ALTERATION
NUMBER (feet) CARBON TYPE AL Am H W 1 STAGE INDEX
3576045 MES-24-71 0.04 AmExkafk ..~ 0 50 50 0 0 3 3.4
3576-046 24-4A 0.09 Am*F—R¥ ;- .~ 0 50 50 0 0 3 3.4
3576-047 23-21 0.07 Am¥Fafk ;- = 0 50 50 0 0 3 3.4
3576-048 23-8 0.09 H¥ ; Am#*d; — 0 37 63 0 0 3-to 3 3.2
3576-049 22-2 0.15 H* ; Amkd 0 37 63 0 0 3 3.4
3576-050 2]1-50 0.07 AmEde s H¥ o - 0 67 33 0 0 3 to 3+ 3.5
A576-051 21-7 0.07 H¥ ; Amdk ; — 0 43 57 0 0 3 3.4
3576-052 20-1 0.08/0.07 H* ; Am¥® ; — 0 37 63 0 Q 3 3.4
3576-053 19-1 0.11 H¥ ; Amk¥ s - 0 37 63 0 0 3 3.4
3576-054 17-7 0.11 Ak H¥— 0 57 43 0 ] 3~ to 3 3.2
WA 3576-055 17-1 0.14 B ; Amite ; — ¢ 37 63 0 0 3 to 3+ 3.5
/] 3576-056 16-0 0.2% Amk* R ;- o 37 43 0 0 3-to 3 3.2
'{E’ 3576-057 12-2 0.21 Am*¥ ;R* ;- ¢ 67 33 0 0 3 rto 3+ 3.5
dukf 3576-058 I1-13 0.30 Am¥d-Pk; -1 0 44 44 0 12 3 to 3+ 3.5
3576-059 10-12 0.14 Am* ¥ Hk S T 0 57 29 o] 14 3 3.4
3576-060 9-59 0.07/0.08 H* ; Am¥r; — 0 44 56 ¢ 0 3 to 3+ 3.6
3576-061 9-1 G.10 H* ; Amk¥ s - 0 37 63 Q 0 3 to 3+ 3.6
3576-062 7-1 0.06 H* ; Am* ¥ ;- 0 37 63 0 0 3 to 3+ 3.5
3576-063 6-1 0.14 H¥; Ak s~ 1] 37 63 0 0 3 to 3+ 3.6
LEGEND:
Al = Algal
KEROGEN KEY Am =  Amorphous—Sapropel
Am** = Relic Amorphous-Sapropel
Predominant; Secondary; Trace H = Herbaceous-Spore/Pollen
60-100Z 20-40% 0-202 H* = Degraded Herbaceous
W = Woody-Structured
U = Unidentified Material
1 = TInertinite
c = Coaly




RESULTS OF ROCK-EVAL PYROLYSIS ANALYSIS

NEW MEXICO ORGANIC GEOCHEMICAL ANALYSES FOR
OUTCROP SAMPLES, CAMBRIAN-MISSISSIPPIAN ROCKS,
MESCAL CANYON SECTION, BIG HATCHET MOUNTAINS,

SEC.28&29, T308, RI5W, HIDALGO COUNTY, NEW MEXICO

GEQCHEM CLIENT
SAMPLE IDENTIFICATIOR TMAX 51 82 83 T.0.C. HYDROGER OXYGEN
NUMBER NUMBER {c) (mg/g) (ug/g) (uglg) PL POk (wt.2) INDEX INDEX
3576~002 HES-46~-190 436 0.04 0.01 0.43 1.00 0.00 0.06 16 716
3576-005 4667 377 0.05 0.03 0.75 0.62 ¢.00 0.17 17 441
3576~010 45-15 251 0.06 0.02 0.60 0.75 0.00 0.15 13 400
3576-012 43-370 223 0.02 0.01 0.51 1.00 0.00 0.31 3 164
3576-013 43-298 239 0.04 ¢.03 - 0.63 0.67 0.00 0.29 10 217
3576-015 43-218 216 0.03 0.00 0.48 1.00 0.00 0.17 0- 282
3576-017 43~1 216 0.04 ¢.00 0.55 1.00 G0.00 0.15 0 366
3576-018 42-317 234 0.04 0.00 0.46 1.00 0.00 0.22 0 209
3576-019 42-289 289 0.05 0.02 0.69 0.83 0.00 0.15 13 460
3576~-025 . 40-34 ' 268 0.06 0.04 0.50 0.60 0.00 0.11 36 454
3576-032 34-8 229 0.03 0.00 0.80 1.00 ¢.00 0.13 0 615
3576~033 34-4 275 0.04 9.05 0.33 0.50 0.00 0.13 38 638
3576-039 28-4 275 0.04 0.02 0.63 0.67 G.00 0.15 13 420
3576-040 27=14 249 0.03 0.02 0.53 0.75 0.00 ¢.15 13 353
3576049 22-2 232 0.03 0.02 0.61 0.75 0.00 0.15 13 , 406
3576-052 20-1 197 0.04 0.00 0.45 1.00 0.00 0.08 0 562
3576-054 17-7 192 0.04 0.00 0.53 1.00 0.00 6.11 0 481
3576-055 17-1 201 0.04 0.01 0.55 1.00 0.00 0.14 7 392
3576056 16-0 233 0.04 0.03 0.53 0.67 0.00 0.29 10 182
3576-058 11-13 301 0.03 0.08 0.65 0.30 0.00 0.30 26 216
3576-063 6-1 275 0.02 0.03 0.63 0.50 0.00 0.14 2] 450

T.0.C. = Total organic carbon, wt.Z s3 = 002 produced from kerogen pyrolysis Oxygen

3] = Free hydrocarbons, mg He/g of rock {mg CO02/g of rock) Index = mg CO2/g organic carbon

s2 = Residual hydrocarbon potential PC* = 0,083 (81 + §2) PI = S}/SI + S2

(mg HC/g or rock} Hydrogen TMAX = Temperature Index, degrees C.

Index = mg HC/g orgamic carbon



TABLE V

VISUAL KEROGEN ASSESSMENT WORKSHEET

GENERAL CAVED AND/OR SUMMARY
NEW ﬂiﬁ?sgﬁeﬁf GEOCHERICAL INDIGENOUS  PGPULATION (INTERPRETED) CHARACTERISTICS REWORKED POPULATION(S) ?umﬁ
?ggﬁgpcm;‘ﬁzécgﬁ:-mss' ROCK :onamg MA9I"‘:I'ER MATURATION INDEX oagg;}%“"gm. oRon TEIL‘. oF o&smg Mgﬁﬂ MATURATION INDEX TYPE
BIG HATCHET MOUNTAINS,
SEC.28&29, T30S, RISW
HIDALGO COUNTY, NEW MEXICO
b&s‘:u

GECCHEM No. DEFTH >y
3576-001 MES-47-1 I AmE*—H% ;T 2}
3576002 46-190 | (] I Am¥® % s —
3576-003 46-95 H¥k 3 Amkk s —
3576-004 46-92 H [ | H-L;W;Am**
3576-005 46-67 ] Am**—H*;,;H_I
3576-006 46-0 ) B g A 3=
3576-007 45-0 IR AmAR_H% s T
3576-008 44-131 HiAms T
3576-009 44-72 B Amkd g
3576-010 44-15 H H;Am*® W1
3576-011 442 h I Am¥* sFi* ;-
3576-012 43-370 {] { il Amtk s F:—
3576-013 43-298 | B 3 Ambk s —
3576--014 43-258 [ Amkx—H&:— -
3576-015 43-218 | .
3576-016 43-126 I H* 3 Amk# ;-
3576-017 43-1 AmtA—HA sz
3576-G18 42-317 | ] AmHE ;s
3576-019 52-289 I PR

R - s RAREERRRRER [ Hx s Ame s

TETA OO0




TABLE V

VISUAL KXEROGEN ASSESSMENT WORKSHEET

ARTA_NAN e he J A

NEW MEXICO ORGANIC GEOCHEMICAL GENERAL CAVED AND/OR SUMMARY
ANALYSES FOR: INDIGENQUS  POPULATION {INTERPRETED) CHARACTERISTICS REWORKED POPULATION (5) ORGANIC
OUTCROP SAMPLES, CAMB.-MISS. ROCK§ TYPE oOF COLOR OF | STATE OF TIPE OF MATTER
MESCAL CANYON SECTION, ORGANIC MAT7ER| MATURATION INDEX [ORGANIC MATTER[ORGANIC MATTER ORGANIC MATTER| MATURATION INDEX TYPE
BIG HATCHET MOUNTAINS,
SEC.28429, T30S, RISW,
HIDALGO COUNTY, NEW MEX1CO
GEQCHEM No, DEFTH 77
3576-021 | MES-42-187 A %1% s s
3576-022 42-70 HA v AR R % 2 1
3576-023 42-13 TR AmP* 1A —
3576-024 41-0 K K AmFkfks s
3576-025 40-34 AN At s H¥
3576-026 40-2 " H¥  AmEh g
3576-037 35-1371HHH l H* s s 5 —
3576-028 39-71 | TR Amdek s H¥ s —
3576-029 38-1 % s Am s —
3576-030 37-35_K } At HE -
3576-031 37-1 H i H* s Am#k 3~
3576-032 34-8 AR HT e
3576-033 e AmFH s HoT
3576-034 33-206]] At s H 5 -
3576-035 31-5 A R s 2
3576-036 30-19 | H¥ s Am## ;=
3576-037 29-79 [ H¥* s Am# g~
3576-038 29-4 | T s Ay —
3576-039 28-4  [HHY % A s

RN

{ Am¥H—H¥ -z




TABLE V

VISUAL KEROQOGEN ASSESSMENT WORKSHEET

NEW MEXICO ORGANIC GEOCHEMICAL
ANAVLYSES FOR:

OUTCRGP SAMPLES, CAMB.-MISS. ROCK]

MESCAL CANYON SECTION,

BIG BATCHET MOUNTAINS,

SEC.28&29, T30S, RISW,

HIDALGO COUNTY, NEW MEXICO

INDIGENQUS POPULATION (INTERPRETED)

GENERAL
CHARACTERISTICS

CAVED AND/OR

REWORKED

POPULATION{5)

5 rYpE  OF

ORGANIC MATTER

COLOR OF
ORGANKC MATTER

STATE OF

RGANIC MATTER

TYPE OF
ORGANIC MATTER

MATURATION INDEX

SUMMARY

ORGANIC

MATTER
TYPE

GEOCHEM No DEFTH

3576-041 IMES-25-166 | | Am*® H% W1
3576=-042 25-97 N Am¥ ¥ Hk -
3576-043 25-29 Ak sH¥ 5 —
3576-044 24-74 Amkk_HK e s
3576-045 24-71 Ampk—j s —
3576-046 24=44 AmFk_j k-
3576-047 23-21 AmFR—Hk ;- =
3576-048 23-8 H 3 Amk 5 —
3576-049 22-~2 H 3 Amk s =
3576-050 21-50 Am** s 1k s~
3576-051 21-7 n H* 3 Ak s —
3576-052 20-1 H#A s Amkk s —
3576-053 19-1 H¥ 3 Amd s —
3576-054 17-7 | AmFk 1k s -
3576-055 17-1 | | H* ; Am&k
3576-056 16-0 AmF s~
3576~057 12-2 ] Ak s -
3576-058 11-13 :U'r AmRF_H*; ;1
3576-059 10-12 H | Amx %5 1
11576=-"A0 a-gg e R ! i

B ; AmF sy —




TABLE Vv
VISUAL KEROGEN ASSESSMENT WORKSHEET

NEW MEXICO ORGANIC GEOCHEMICAL GENERAL, CAVED AND/OR SUMMARY
ANALYSES TOR: INDIGENOUS  POPULATION ({INTERPRETED} CHARACTERISTICS REWORKED POPULATION (S) ORGANIC

OUTCROP SAMPLES, CAMB.-MISS. ROCK$ TvpE oF i COLOR OF STATE OF N TYPE OF MATTER
MESCAL CANYON SECTION, ORGANIC MATTER| MATURATION INDEX ORGANIC MATTER|ORGANIC MATTER| % |0RGANIC MATTER| MATURATION INDEX TYPE
B1G HATCHET MOUNTAINS,
SEC.28&29, T30S, RISW,
HIDALGO COUNTY, NEW MEXICO

%

X
GEOCHEM Na, DEFEH b 4
3576-061 |MES-9-1 [ H¥ s Amik s —
3576-062 7-1 | ] : H At s -
3576-063 6-1 I Ho j Amd s —

ot L (L]l I




APPENDIX A

Brief Degeription of Organic Geochemical analyses Carried Out by GeoChem

Cy-Cq Hydrocarbon
The Cl-C.T hydrocarbon content and composition of sediments reflects source type, source qualify and thermal maturity.

The C; -Cyy hydrocarbon content of well cuttings {3 determined by analyzing both a sample of the cuttings and the air

gpace at the
top of the ean, The resulis of the two anelyses are summed to give an inventory of the Cl-C hydrocarbon content of the well cut-
tings prior to any losses from the cuftings during the lapsed time perlod between collection aI the wellsite and laboratory analysis,

The air space C,-C, hydrocarbon analysis involves taking & measured volu f the air

7 me of the space gas ouf of the can with a syringe and
infecting seme into 2 gas chromatograph. GeoChem uses a Varian Aerograph Model 1400 instrument oquipped with a Poranec Q
column, The gas sample 19 taken through the column by a carrler gas and bafore Teaching the detactor is separated into its various
Cl(metha.ne), Cq (ethane), Cq(propane), iC, (isobatane), nC, mormal butane), and Cgr Cgs Cq hydrocarbon components.,

This particular anslysia gives & complete separation of the Cy-C, pas-range hydrocarbons and a partial separation of the Cg-Cr
gasoline-range hydrocarbons, (A detafled C4—C7 analysis, to be discussed later, Involving a capillary column, effects a complete
separation of this molecular range into its geveral individual molecular species.)

The electrical response of the various hydrocarbons as they reach the detsctor is recorded on a paper strip chart as & peal”. This
response 18 simultaneously fed to an tntegrator which computes ths area of each peak. The concemtration of C -Cq hydrocarbons

in the afr space, expressed 2s volumes of gis per millfen volumes of cuttings, 13 determined by & calculation ]i.hvolving the volume
of cattings, volume of sir space in the can, volume of sample Injected, volume of standard gas sawmple used In the calibration, cali-
braton factor for Cy» Cgv Cgy ete. determined by ge anslysis of a standard gas sample, and the ge peak response. ’

The 01-07 hydrocarbon contant of the cuttings 13 determined by degnsification of a measured volume of cuttings ({in & medivm of &
meggured volume of water) in a closed blender, sampling of the air space at the top of the blender, and injection of # measred vol-
ume of gaa into the gas chromatograph,

The C;-Cq hydrocarbon data from the air space and euttings gas analyses are summed to give a "regtored” C1-Cy bydrocarbon
content of the cuttings.

Sample Washing and Hand- Picking of Uncaved Lithology Samples

The cuttings samples are washed to remove #ll drilling mud from the cuttings, Care 1s taken in the washing procedure not to re-
move any soft clays, claystones, ete. and any looze fine sand and silt. The washed cutfings are usually kept under water cover
until plcked, to prevent loss of any gasoline-renge hydroearbons, Using the C;-Cq hydroearbon data profile and foe electrical

well log supplied to us and our visual examination of the cuttings material under the binceular microscope, we carefully hand-pick
and degcribe a suite of uncaved Hthologles representative of the vayious stratigraphic zones penetrated by the well. The lithologl-
cal data is used to compile & gross litho percentage log which {3 shown on all Flgures. The 2-4 gram picked lithology samples are
stored under water in small glass vials in those Instances where we wish to run detailed C,-C,, hydrocarbon analyses. This sample
get 1s wyed not only for the C -C'T hydrocarbon analysis, but also for the visual kerogen and organte carbon analyses. All re-
maining cuttings material is dried and packeged in labelled plastic bags for possible C; 5 soxblet extraction and/or svenmal rewrn
to the cllent. Sample maferial from this study will be retained at GecChem until advised of disposition,

Detailed C4-Cy Hydroearbon

The C 4—07 grsolina-range hydroearbon content of sediments reflects source quality, thermal maturation and organio facles, Com-
positional data can be used in crude ofl-parent rock correlaflon work.

The Cy-Co hydrocarbon content and detailed molecular composition of hydrocerbon, in hand-picked lithologles, is determined by a
go a.mﬁys[s of the light hydrocarbon extracted from 1-2 gram cuttings samples macerated in a mieroblender. A measured volume
of sample is placed in a sealed microblender along with & measured volume of hot water. The rock sample 13 pulverized by the
blades of the blender, A sample of the liberated light hydrocarbons which collect in the afr space at the top of the blender 1ia in-
{acted into qur Varian Aercgraph 1400 ge unit which 1s equipped with & caplllary column, Data recording, computations, efe, are
compearable to thoge uged for the CI'C analysis discussed previoualy in this report. Hydrocarbon concentration ia expresied as
volume gag per million volumes of cu .

Organic Carbon

The total organic carbon content of 2 rock 1s a measure of its total organic richness. This data 19 uged, in conjunetion with visual
kerogen and € ~Cyy C4-Cq and Cy g, hydrocarbon centent of a rock, to indicate the hydrocarbon gource quality of rocks.

The procedure for determining the total organic carbon content of a rock fnvolves drylng the sample, grinding to a powder, welgh-
ing out 0.2729 gram sample into a crueible, seidizing with hot and cold hydrochlorie acid to remove calclum and magnesium car-
benate, and carbon anelysis by combustion in & Leco carbonr analyzer,

We run several blank crucibles, standards (lron rings of known carbon content) and duplicate rock samples in this analysis at no
additionsl charge to the client for purposes of data quality control.

Ci5+ Soxhlet Extraction, Deasphaltening and Chromatographic Separation

The amount and composttion of the organie mattar which can ba solvent-extracted from a rock reflects aource quality and source
type. C13/C12 carbon isotople, high mass specirometric and ge analyses of the paraffin-naphthene and aromatic hydrecarbon
fractions of the soluble extract glves data which is used in crude ofl-parent rock correlations.

This analysis involves grinding of a dry rock sample to a powder and removal of the goluble organie matter by soxhlet extrzction
using & co-digtilled tolugne-methanol azeotrope solvent. Where the amount of available sample material permits, we liko to use
at leasgt 100 grams of rock for this analysis.

The extracted Bitumen 18 separated into an asphaltene (ASPIH;) and a pentene soluble fraction by normal pentane precipitatior. The
pentane Soluble components are separated into & C, e, parafiin-naphthene (P-N) hydrocarbon, Cyg4 aromatie hydrocarbon (AROM)
and C; g, nitrogen-sulfur-exygsn containing fraction (NSO) by adserption chromategraphy on a sllica gel-alumina column using
pentane, toluene and toluens-methanol azeotrope eluants.



GC Analysis of Cy g, Paraffin-Naphthene (P-N) Hydrocarbons

The content and molecular composition of the heavy €15+ paraffin-nephthene (P-N) hydrocarbons of rocks, as determined by ge
analysls, reflects source quality, source type and degree of thermal maturation.

In this analysis, we subject a very mmall fraction of the total amount of the P-N fraction extracted from a rock sample to gc analy-
ais. The gas chromatograph is & Varian Aerograph Model 1400 equipped with a solld rod injection gystem and a eutectic colwmn.

The calculated C. P.I. (carbon preference tndex) values for the normal praffin data [s defined as the mean of two raties which are
determined by dividing the sum of concentrations of odd-carbon numbered n-paraffins by the sum of even-carbon numbered n-
paraffins, The C.P. Indices A and B were obtalned by the formulas;

Co1*CoatCaptCor  Co1+CpatCop+Cay CoptCariCaotCar | Co5vCortCagiCy
C.P. Index A = CoprCpatCygtCag  CogtCpp+CpgtCog C.P. Index B= Cpg-Cog+CagtCyaz  Cp4#C267Cog+C30
2 2

Visual Kerogen

A visual study of kerogen, the insoluble organic matter in rocks, can Indicate the relative abundance, size, and state of pressrva-
ton of the vartous recognizable kerogen types and thereby indicate the hydrocarbon source character of a rock. ‘The eolor of the
kerogen can be used to indicats the state of thermal maturity of the sedlments (! =, thefr time-temperature Mstory). Thermal
maturation plays an important role in the generation of hydrocarbons from o a1 matter, and also affects the composition of
reservolred hydrocarhons,

Our procedure for visual kerogen slide preparation involves {solation of tho organic matter of a rock by removal of the Tock mate-
rial with hydrochloric and hydrofluoric acid treatment and heavy liquid separation, This procedure ia comparable to that used by
the palynologist except it does not include an oxidation stage. (The oxidation treatment is deleted from our procedure becauss it
Temoves a great deel of kerogen end blanches any remaining kerogen to an extent whereby it is uselass for our kerogen color
observations.) The kerogen residue 1s mounted on a glass slide and is examined visually under a high power microscope.

)

Vitrinite Reflectance

Measurement of the reflectivity of vitrinite particles (¥Ro) present in the kerogen isclated from sedimentary rocks provides & method
of determining the state of maturation, and the dlagenetle (time-temperature) history of the organic matter present in the sediments,

The kerogen, obtalned from a 25 gram allquat of crushed rock by the acid procedure previoualy discussed, Ia dried and embedded
in a Bloplastic plug. The surface of the plug is polished using 0. 06 micron alumina and the reflectivity determined under oll using
a Ziess high resolution microscope. A minlmum of 40 values are required to adequately determine the Maturatlon Rank,

Fluorescence Spectrophotometric Analysis

Fluorsscence snectrophotometry can be used 1o characterize and fingerprint crude ofls, establish crude oll-soursce rock relation-
ships, and to measure the hydrocarbon source potential of fine-grained sediments,

A one (1) microliter aliquot of elther (1) a crude oll or {i1) the solvent extractable rock bitumen, 1s passed through an aluméns
silica gel micro column and the C; 4 aromatic hydrocarbons faclated. The aromatic hydrocarbon 13 diluted and the emission and
excitatlon spectra determined at 240 nm and 420 nm using & Perkin-Elmer Modsl 512 Double Beam Fluorescence Spectrophotcmeter.

GEOTHERMAL DIAGENETIC CRITERIA

(GECCHEM LABORATORIES, INC.}
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