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NEW MEXICC HYDROCARBON SOURCE ROCK EVALUATION

WELL NAME: AUSTRA-TEX 1 RIO PUERCO
API NO.:
AREA: NORTHWEST-NORTH
LOCATION: SANDOVAL COUNTY, NEW MEXICO SEC.7, TI12N, R2W
GEOCHEM JOB HO.: 3578
TOTAL DEPTH: 6324 ft,
INTERVAL SAMPLED: 1290-6210 ft.
TOTAL NUMBER OF SAMPLES: 23
ANALYSES
2
GEOCHEM o E E
SAMPLE SAMPLE STRATIGRAPHIC =] é 8 E
NUMBER DEPTH INTERVAL o | E|§ 51 g
= — =4 (=]
3578-001 1290-1310 Todilto X X X X
3578-002 3350-3400 San Andres X X X X
3578-003 3500-3540 Yeso X X X X
3578-004 5090-5140 Pennsylvanian X X X X
3578-005 5160-~5200 Pennsylvanian X X X X
3578-006 5240--5280 Pennsylvanian X X X X
3578--007 5300~5340 Penmsylvanian X X X X
3578-008 5370-5400 Pennsylvanian X X X X
3578-009 5430~5470 Pennsylvanian X X X X
3578-010 5480-5510 Pennsylvanian X X X X
3578-011 5510-5560 Penusylvanian X X X X
3578-012 5590-5650 Pennsylvanian X X X X
3578-013 5650~5720 Pennsylvanian X X X X
3578-014 5720-5760 Pennsylvanian X X X X
3578-015 5760-5800 Pennsylvanian X X X X
3578-016 5820-5860 Pennsylvanian X X X X
3578-017 5860-5900 Pennsylvanian X X X F
3578-018 5900-5950 | Pennsylvanian X X X ¥
31578-019 5950-5990 Pennsylvanian X X X ¥
3578-020 5990-6050 Pennsylvanian X X X X
3578-021 6050-6090 Pennsylvanian X X X ¥
3578-022 6090-6210 Penusylvanian X X X X
3578-023 6170-6210 Pennsylvanian X X X ¥
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TABLE I

RESULTS OF TOTAL ORGANIC CARBON

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

AUSTRA-TEX 1 RIO PUERCO
SEC.7, T12N, R2W, SANDOVAL COUNTY, NEW MEXICO
APL #

GEOCHEM DEPTH TOTAL ORGANIC ESTIMATED ADJUSTED TOC
SAMPLE INTERVAL | CARBON LITHOLOGIC Value allowing for
NUMBER (feet) (Z of Rock) DESCRIPTION non separated caved
(Total Sample analyzed) material
3578-001 1290-1310 1.21 70 Lm, 30 Anhy 1.73
3578-002 3350-3400 0.13 40 Dol, 60 Red Sh NOT CORRECTED
3578-003 3500-3540 1.21 35 Dol, 65 Red Sh 3.27
3578-004 5090-5140 0,07/0.08 20 Lm, 20 Sh/60 Red Sh NOT CORRECTED
3578-005 5160-5200 0.13 35 sh, 15 Lm 50 Red Sh NOT CORRECTED
3578-006 5240-5280 0.07 35 Sh, 15 Lm 50 Red sh NOT CORRECTED
3578-007 5300-5340 0.27 40 Sh, 10 Lm 50 Red Sh 0.44
3578008 5370-5400 0.10 30 Sh, 15 Lm 55 Red Sh NOT CORRECTED
3578-009 5430-5470 0.09 40 Sh, 10 Lm 50 Red 8h NOT CORRECTED
3578-010 5480-5510 0.09 40 Lm, 20 Sh 40 Red 5h NOT CORRECTED
3578-011 5510-5560 0.13 75 Lm, 5 Sh 20 Red Sh ROT CORRECTED
3578-012 5590-5650 0.14/0.15 60 Sh, 20 Lm 20 Red Sh NOT CORRECTED
3578-013 5650~5720 0.09 35 8h, 15 Lm 50 Red Sh NOT CORRECTED
3578-014 5720~-5760 0.12 60 Lm, 10 Sh 30 Red Sh NOT CORRECTED
3578-015 5760-5800 0.28 50 Sh, 45 ILm 5 Red Sh NOT CORRECTED
3578-016 5820--5860 0.14 35 8h, 35 Lm 30 Red Sh NOT CORRECTED
3578-017 5860-5900 0.14 40 Lm, 30 Sh 30 Red Sh NOT CORRECTED
3578-018 5900-5950 0.23 40 Lm, 20 Sh 40 Red Sh 0.32
3578-019 5950-5990 0.21 40 Sh, 30 Lm 30 Red Sh NOT CORRECTED
3578-020 5990-6050 0.10 40 Sh, 20 Lm 40 Red Sh NOT CORRECTED
3578-021 6050-6090 0.13/0.12 40 Sh, 20 Lm 40 Red Sh NOT CORRECTED
3578-022 6090-6140 0.09 35 Sh, 15 Lm 60 Red Sh NOT CORRECTED
3578-023 6170-6210 0.27 35 s8h, 15 Lm 60 Red Sh 0.53

NOTE:

80 sample was analyzed as is,

These samples were mixtures of caved red beds and indigenous
See Note 2 for explanation of

material,

Picking could not be carried out
method used to adjust values.



TABLE II

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

AUSTRA-TEX 1 RIO PUERCO
SEC.7, T12N, R2W, SANDOVAL COUNTY, NEW MEXICO

API #

GEQCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
RUMBER (feet) LITHO DESCRIPTION NO. (wt,%)
3578-001 1290-1310 1.21
-A 70% Limestone, fine crystalline, (1.73%)
dark yellowish brown. 10YR-4/2
-B 30Z Anhydrite, fine crystalline,
white, N9
3578-002 3350-3400 ‘ 0.13
-A 60% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 to
grayish red (chinle cave). 10R-4/2
-B 40% Dolomite, limely, dark
yellowish brown. 10YR-4/2
3578-003 3500-3540 1.21
~A 657 Mudstone, mnoncalcareous, (3.27%)
pale reddish brown to 10R-5/4 to
grayish red. 10R-4/2
-B 35% Dolomite, limely, dark
yellowish brown. 10YR-4/2
3578-004 5090--5140 0.07/0.08
-A 60% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 to
grayish red (chinle cave). 10R~4/2
~B 20% Limestone, fine crystalline,
pale yellowish brown. 10¥R-6/2
-C 20Z Shale, noncalcareous,
medium dark gray. N4
3578-005 5160-5200 0.13
-A 50% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 to
grayish red {chinle cave), 10R=4/2
-B 35% shale, noncalcareous,
medium dark gray. N4
-C 152 Limestone, fine crystalline,
pale yellowish brown. 10YR-6/2

* See Notes in Table I



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGARIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

AUSTRA-TEX 1 RIO PUERCO
SEC.7, TI2K, R2W, SANDOVAL COUNTY, NEW MEXICO

API #

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITEO DESCRIPTION NO. (wt.2)
3578-006 5240-5280 0.07
-A 50% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 to
grayish red (chinle cave). 10R-4/2
-B 35% Shale, noncalcareous,
medium dark gray., N4
-C 15% Limestone, fine crystalline,
pale yellowish brown. 10YR-6/2
3578-007 5300-5340 0.27
-A 50% Mudstone, noncalcareous, (0.44%)
pale reddish brown to 10R-5/4 tc
grayish red (chinle cave). 10R-4/2
~B 40% Shale, noncalcareous,
medium dark gray, N4
-G 107 Limestone, fine crystalline,
pale yellowish brown. 10YR-6/2
3578-008 5370-5400 0.10
~A 55% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 tc
grayish red (chinle cave). 10R-4/2
-B 30Z Shale, noncalcareous,
medium dark gray. K4
-G 15% Limestone, fine crystalline,
pale yellowish brown. 10YR-6/2
3578-009 5430-5470 0.09
-A
50% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 ta
grayish red (chinle cave). 10R-4/2
-B 407 Shale, noncalcareous,
medium dark gray. N4
-C 10Z Limestone, fine crystalline,
pale yellowish brown. 10YR-6/2

* See Notes in Table I



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

AUSTRA-TEX 1 RIO PUERCO
SEC.7, T12N, R2W, SANDOVAL COUNTY, NEW MEXICO

APL #

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO, (wt.2)
3578-010 5480-5510 0.09
-A 40% Mudstone, noncalcareous,
pale reddish brown to 10R~5/4 to
grayish red (chinle/Abo cave). 10R-4/2
-B 407 Limestone, fine crystalline,
dark yellowish brown. 10YR-4/2
-G 20% Shale, slightly calcareous,
medium dark gray, N4
3578-011 5510-5560 0.13
-A 75% Limestone, fine crystalline,
dark yellowish brown. 10YR-4/2
~B 20% Mudstone, noncalcareocus,
pale reddish brown to 10R-5/4 tc
grayish red (chinle/Abo cave). 10R-4/2
~C 5% Shale, slightly calcareous,
medium dark gray. N4
3578-012 5590-5650 0.14/0.15
-A 60% Shale, slightly calcareous,
medium dark gray. N4
-B 207 Limestone, fine cyrstalline,
dark yellowish brown, 10YR-4/2
-G 20%Z Mudstone, noncalcareous,
pale reddish brown toallime, 10R-5/4 tc
grayish red (chinle/Abo cave). 10R-4/2
3578-013 5650-5720 0.09
-A 50% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 ta
grayish red (chinle cave). 10R-4/2
-B 35% shale, slightly calcareous,
medium dark gray. N4
-C 10% Limestone, fine crystalline,
pale yellowish brown. 10YR-6/2



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

AUSTRA-TEX 1 RIO PUERCO
SEC.7, T12K, R2ZW, SANDOVAL COUNTY, REW MEXICO

APL #

GEOCHEM

DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt.2)
3578-014 5720-5760 0.12
—A 60% Limestone, fine crystalline,
pale to dark yellowish 10YR-6/2 to
brown. 10YR-4/2
~B 30%Z Mudstone, noncalcarecus,
pale reddish brown to 10R-5/4 tc
grayish red. 10R-4/2
-C 107 Shale, slightly calcareous,
medium dark gray. N4
3578-015 5760~5800 0.28
' -A 50% shale, calcareous, medium
dark gray. W4
~B 45% Limestone, fine crystalline,
pale to dark yellowish 10YR-6/2 to
brown. 10YR-4/2
~C 57 Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 to
grayish red. 10R-4/2
3578-016 5820-5860 0.14
-4 35% Shale, calcareous, medium
dark gray. N4
~B 35% Limestone, fine crystalline,
pale to dark yellowish 10YR-6/2 to
brown. 10YR-4/2
-C 30% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 to
grayish red (chinle/Abo cave). 10R-4/2
3578-017 5860-5900 0.14
-A 40% Limestone, fine crystalline,
pale to dark yellowish 10YR-6/2 to
brown. 10YR-4/2
-B 30% Shale, calcareous, medium
dark gray. N4



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATICN

AUSTRA-TEX 1 RIO PUERCO
SEC.7, T12NK, R2ZW, SANDOVAL COUNTY, NEW MEXICO

API #

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION No, (wt.2)
3578-017 (continued)
-G 30% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 to
grayish red (chinle/Abo cave). 10R-4/2
3578-018 5900-5950 0.23
-A 40% Limestone, fine crystalline, (0.32%)
pale to dark yellowish 10YR-6/2 to
medium dark gray. 10YR-4/2
-B 407 Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 to
grayish red (chinle/Abo cave), 10R-4/2
~-C 20%Z Shale, csglcareous, medium
dark gray. N4
3578-019 5950-5990 0.21
-A 40% Shale, calcareous, medium
dark gray. N4
-B 307 Limestone, fine crystalline,
pale to dark yellowish 10YR-6/2 to
medium dark gray. 10YR-4/2
-C 30Z Mudsgtone, noncalcareous,
pale reddish brown to 10R~5/4 to
grayish red (chinle/Abo cave). 10R-4/2
3578-020 5990-6050 0.10
-A ' 407 Shale, calcareous, medium
dark gray. N4
~B 407 Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 to
grayish red (chinle/Abo cave), 10R-4/2
-C 20% Limestone, fine crystalline, .
pale to dark yellowish 10YR~6/2 to
brown. 10YR-4/2

% See Notes in Table I



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORCANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

AUSTRA-TEX 1 RIO PUERCO
S8EC.7, T12N, R2W, SANDOVAL COUNTY, NEW MEXICO

APT #

GEOCHEM DEPTH ORGANIC
SAMPLE IRTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt.2)
3578-021 6050-6090 0.13/0.12
-A 40% Shale, calcareous, medium
dark gray. N4
-B 40% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 tc
grayish red (chinle/Abo cave). 10R-4/2
-C 20% Limestone, fine crystalline,
pale to dark yellowish 10YR-6/2 to
brown. 10YR-4/2
3578-022 6090-6140 0.09
-4 50% Mudstone, noncalcareous,
pale reddish brown to 10R-5/4 tc
grayish red (chinle/Abo cave). 1OR-4/2
-B 35% shale, calcareous, medium
dark gray. N&
-C 157 Limestone, fine c¢rystalline,
pale to dark yellowish 10YR-6/2 to
browa. 10YR-4/2
3578-023 6170-6210 0.27
' -A 50% Mudstone, noncalcareous, (0.53%)
pale reddish brown to 10R-5/4 to
grayish red (chinle/Abo cave). 10R-4/2
-B 35% Shale, calcareous, medium
dark gray. N&
-C 15% Limestone, finme crystalline,
pale to dark yellowish 10YR-6/2 to
brown. 10YR-4/2

* See Notes in Table I



TABLE TII

SUMMARY OF ORGANIC CARBON AND VISUAL REROGEN DATA

REW MEXTIGO HYDROCARBON SOURCE ROCK EVALUATION

STANDARD OF TE¥AS, 10~1 LILLLAN COLL
SEC.10, T163, R}E, EDDY COUNTY, NEW MEXTCO

APT #
GEOCHEM DEPTH TOTAL VISUAYL ABUNDANCE THERMAY,
BAMPLY, IRTERVAL ORGANIC ORGANIC MATTER NORMALIZED PERCENT ALTERATION ALTERATION
RUMBER (feat) CARBON TYPE Al Am H W I STAGE IRDEX
3578-001 1290-1310 1,21(1.73%) H;—;1 0 0 83 0 17 1 to 1+ 1.3
3578-002 3350-3400 0.13 AmHb ;- 0 60 40 ] 0 2~ to 2 2.1
3578-603 3500-3540 1.21(3.27%) Hi—3Am ] it 89 0 ] 1 to I-l- 1.3
3578--004 5090-5140 0.07/0.08 H=-1;-3;Am 0 12 11 [ 44 2 2.2
3578-005 5160-5200 0.13 H-1;W;Am 0 9 36 19 36 2 to 2+ 2.3
3578-006 5240-5280 0,07 B-1;W;- 0 0 40 20 40 2 to 2+ 2.3
3578-007 5300-5340 0.27(0.44%) W-1;H;- 0 0 20 40 40 z to 2+ 2.3
3578-008 5370~5400 0.10 H-1 ;W3- 1] 0 36 78 36 2 to 2+ 2.3
3578-009 5430-5470 0.09 HyW-I3- 0 0 40 30 30 2 to 2+ 2.3
3578-010 5480-5510 0,09 H-1;W;Am 0 9 36 19 36 2 to 2+ 2.3
3578-011 5510-5560 0.13 H;W-134Am 0 9 37 27 27 2 to 2+ 2.4
3578-012 5590-5650 0.14/0.15 HA-I;W; o 0 40 20 40 2 to 2+ 2.4
3578-013 56505720 0.09 H;W-1;Am 0 9 37 27 27 2 to 2+ 2.4
35768-014 5720-5760 0.12 H-I;W;=- 0 0 36 28 36 2 to 2+ 2.4
3578-015 5760-5800 0.28 H-W;1;- 0 0 36 36 28 2 to 2+ 2.4
3578-016 5820~5860 0.14 H;W-1;- 0 [ 38 i 31 2 to 2+ 2.4
3578-017 5860-5900 0.14 B-W;1;- 0 0 36 36 28 2 to 2+ 2.4
3578-018 5900-5950 0.23(0.32%) H-W;1;- o] 0 40 40 20 2 to 2+ 2.4
3578-019 5950-5990 .21 W=-1;H;3- 0 4] 28 36 36 2 to 2+ 2.4
3578-020 5990-6050 0.10 H-1; Am¥¥ ;W 0 19 36 9 36 2 to 2+ 2,5
3578-021 6050-6090 0.13/0.12 W-1;R;- 0 0 20 40 40 2 to I+ 2.5
3578-022 6090-6140 0.09 HyI;W 0 0 56 11 a3 2 to Z%— 2.5
3578-023 6170-6210 0.27(0,53%) H-W;1;- 0 0 36 36 28 2 to 2+ 2.5
LEGEND:
Al = Algal
RERQGEN KEY Am = Amorphous-—Sapropel
Am*% = Relic Amorphous-Sapropel
Predominant; Secondary; Trace H = Herbaceous—Spore/Pollen
60-100% 20-40% 0-20% H* = Dpegraded Herbaceous

W = Woody~Structured

i} = Unidentified Material

i = TInertinite

C = Coaly




TABLE 1V

RESULTS OF ROCK-EVAL PYROLYSIS ANALYSIS

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

AUSTRA-TEX 1 RI0 PUERCO
SEC.7, Ti2N, R2W, SANDOVAL COUNTY, NEW MEXICO

APL #

GEOCHEM DEPTH
SAMPLE INTERVAL TMAX s1 52 s3 T.0.C, HYDROGEN OXYGER
NUMBER (Feet) (e) (mg/g) (mg/g) (g /g) PI PC* (wt.2) IRDEX IRDEX
3578-001 1290~1310 422 0.26 3.19 0.86 0.08 0.28 1.21 263 71
3578-002 33503400 402 .15 0.15 0.50 0.50 0.02 0.13 115 384
3578-003 3500-3540 333 0.20 1.84 3.59 0.10 0.17 1.21 152 296
3578-004 5090-5140 339 0,11 0.05 0.58 0,69 0.01 0.08 62 725
3578-005 51605200 285 0.00 0.0% 0.36 0.00 0.00 0.13 38 276
3578-006 5240-5280 259 0.01 0.02 0,28 0.50 0.00 0,07 28 400
3578-007 5300-5340 378 0.02 0.1t Q.26 0.17 0.0L 0.27 40 96
3578008 5370-5400 273 0.14 ¢.02 0.27 0.87 0.01 0.10 20 270
3578-009 5430-5470 333 0.15 0.05 0.27 0.75 0.01 .09 55 300
3578-010 5480-5510 273 0.01 0.03 0.28 0.25 0.00 0.09 a3 311
3578-011 5510-5560 356 0.01 0.09 ¢.38 .10 .00 a.13 69 292
3578-012 5590-5650 438 0.05 0.02 0.44 0.83 0.00 0,15 13 233
3578-013 5650-5720 335 0.05 0.01 0.36 0.83 0.00 0.09 11 400
3578-014 5720-5760 222 0.04 0.01 .65 1.00 ¢,00 0.12 8 541
3578-015 57605800 420 0.06 0.13 0.46 .33 0.01 0.28 46 164
3573-01e 5820-5860 314 0.02 0,04 0.61 0.33 0.00 0.14 28 435
3578-017 53860-5900 339 0.04 0.04 0.37 0.50 0.00 0.14 28 264
3578-018 5900-5950 297 0.01 0.06 0.41 0.17 .00 0,23 26 178
3578-019 5950-5990 274 0.01 0.04 0.34 0.25 0.00 0.21 19 16l

T.0.C, = Total organic carbon, wt.% 83 = (02 produced from kerogen pyrolysis Oxygen

81 = Free hydrocarbons, mg Hefg of rock (mg CO2/g of rock} Index = mg C02/g organic carbon

82 = Residual hydrocarbon potential PC* = 0.083 (8] + 52) PL = §1/81 + 82

(mg HC/g or rock) Rydrogen TMAX = Temperature Lndex, degrees C.

Index = mg BC/g organic carbon



TABLE 1V (continued)

RESULTS OF ROCK~EVAL PYROLYSIS ANALYSIS

AUSTRA-TEX 1 RIO PUERCO

HEW MEX1CO HYDROCARBON SOURCE ROCK EVALUATLOW

SEC.7, TI2N, R2W, SANDOVAL COUNTY, NEW MEXICO

APT #
GEOCHEM DEPTH
SAMPLE IRTERVAL TMAX s1 s2 83 T.0.C. HYDROGEN QXYGEN
RUMBER (Feet) {e) (mg/g) (mg/g) {mg/g) PI1 PCH* (wt.2) INDEX IRDEX
3578-020 5990-6050 271 0,01 0.0 0.26 0.50 0.00 0.10 10 260
3578-021 6050-6090 274 ¢.01 0.01 0.25 0.50 a.00 Q.13 7 192
3578-022 6090-6140 214 0.02 0.01 0.20 1.00 0.00 0.09 11 222
3578-023 6170-6210 354 0.02 0.12 0,38 0,14 0.01 0,27 44 140
Red Shale Gaved Material: (See Notes in Table 1)
3578-001 1290-1310 422 0.37 4,56 1.23 0.08 0.28 1.73% 263 7i
3578-003 31500-3540 333 0.54 4,97 9.69 0.10 0.17 3.27% 152 296
3578007 5300--5340 378 0.03 0.18 0.42 0.17 0.01 0.45% 40 96
3578-018 5900-5950 297 0.01 0.08 0.57 0.17 0.00 0.32% 26 178
3578-023 6170-6210 354 0.04 0.24 0.74 0.14 0.01 0.53 44 140

T.0.C. = Total organic carbon, wt.Z
= Free hydrocarbons, mg He/g of rock
= Residual hydrocarbon potential

Si
82

(mg HC/g or rock)

83

PC*
Hydrogen
Todex

= C02 produced from kerogen pyrolysis

(mg cO2/g of rock)

= 0,083 (S]1 + 52)

= mg HC/g organic carbon

Oxygen
Index

Pl

THAX

= mg CO2/g orgamic carbon

= 3]/8] + 52

= Temperature Tudex, degrees C.



TABLE Vi
VISUAL KEROGEN ASSESSMENT WORKSHEET

{R578=000 {83 imcdnsn o

GENERAL CAVED AND/OR SUMMARY
gggg@g%ug%f New 1m0 INDIGENOUS  POPULATION (INTERPRETED) CHARACTERISTICS REWORKED _POPULATION (S) ORGANIC
SEC.7, T12H, R2W MATURATION INDEX COLOR OF | STATE OF MATURATION (NDEX 1‘.‘:'5*"
APL ¢
T.D. 6324 fr,

GEOCHEM No. DEFPTH

3578-001 | 1290-1310 Mud additive? HWi—:T
3578-002 | 3350-3400 Am;H¥;—~
3578-003 | 3500-3540 [ Mud_additive?] H;-:Anm
3578-004 | 5090-5140 f H-I3i—1Am
3578-005 | 5160-5200 H o H=1:W:Am
3578-006 | 5240~5280 i B-T3W;—
3578-007 | 5300-5340 W-1;H;-
3578~008 | 5370-5400 H-1;W;-
3578-009 | 5430-5470 HaW=L;:~
3578-010 | 5480-5510 H i HeT3HWsAm
3578-011 | 5510-5360 H HH sH=T:Am
3578-012 | 5590-5650 HH H-I:W;—
3578-013 | 5650-5720 | H;W-] ;Am
3578-014 | 5720-5760 N H-T;W;:-
3578-015 | 5760-5800 1 B-W;1;-
3578-016 | 5820-5860 i Hi; HyW-1;-
3578-017 | 5860-5900 N A-W3l;—
3578-018 { 5900-5950 H Mud additive?d H-W;T:-
3578-019 | 5950-5990 . W=T3H;-

H-T jAmi® W
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VISUAL KEROGEN ASSESSMENT WORKSHEET

AUSTRA-TEX, NO.1 RIO PUERCO GENERAL CAVED AND/OR SUMMARY
SANTIOVAL COUNTY, NMEW MEX1CO INDIGENOUS  POPULATION (INTERPRETED) CHARACTERISTICS REWORKED PQPULATION (S) ORBANIC
SEC.7, T12N, R2W TYPE OF COLOR OF | STATE OF TYPE oF MATTER
APIS ’ ORGANIC WATTER| MATURATION INDEX ORGANIC MATTER|ORGANIC MATTER ORGANIC MATTER| MATURATION INDEX TYPE
T.D. 6324 ft,

.’é .\0‘?0

*é

1‘*\:}'
GEOCHEM Mo, DEFTH Y/ REMARKS
3578-021 | 6050-6090 W-L:H:—
3578-022 | 6090-6140 H:I:W
3578-023 | 6170-6210 Mud addirived] H-Wili-

HHHHH [ 111§ 1

piitilii

{00 iiiidiiii [t




LEGEND FOR SUMMARY DIAGRAM

DEPTH: in feet

LITHO LOG: see lithology symbols

STRATIGRAPHY: by age

% TOC: percent total organic carbon

HI: Rock-Eval, Hydrocarbon Index = 100 52(0/00 Wt)/TOC

Ez: Rock-Eval, Oxygen Index = 100 83 (0/00 Wt)/TOC

BC YIELD: Rock-Eval, 32 peak (ppm)

§2/83: Rock-Eval, Ratio of 82 to 83 peak

KEROGEN: see Kerogen symbols

T-MAX: Rock-Eval, maximum temperature of 82 peak, in degrees Centigrade
ZRO (A): vitrinite Reflectance (scale 0 to 5)

TAT (*): Thermal Alteration Index (Scale 1 to 5)

FREE HC: Rock-Eval, S1 peak {ppm)

PI: Rock-Eval, Productivity Index = S1/(81+452)

LITHOLOGIES - KEROGEN TYPES
EZZIZ) SHALE vveet SILICEOUS ROCKS E=222] AMORPHOUS
TZIE) MUDSTONE EVAPORITES HEREACEQUS
=] SILTSTONE - B oo \ FEE WOOCY

P SANDSTONE /) IGNEOUS ROCKS INERTINITE

24 CONGLOMERATE W] VOLCANICS
BRECCIA N METAMORPHIC ROCKS
LIMESTONE BASEMENT :

DOLOMITE | OTHER

o] MARL MISSING SECTION



APPENDIY A

Brief Description of Orpanic Geochemical analyses Carried Out by GeoChem

C1-Cq Bydrocarbon
The CI-CT hydrocasbon content and composition of sediments reflects souree type, source quality and thermal maturity.

The Ci-Cq hydrocarbon content of well cuttings 18 determined by analyzing both a sample of the cuttings and the air

space at the
top of the can. The results of the two anslyses are summed to give an inventory of the C, -G, hydrocarbon content of the well cut-
tings prior to any losses from the cuttings during the lapsed time period between collection 51 the wellsite and laboratory analysls.

The air spaca Cl—cZ hydrocarbon analysts involves taking & measured volums of the air space gas out of the can with a syringe and
injecting seme Into & gaa chromatograph, GeoChem uges & Varlan Aerograph Model 1400 instrument equipped with & Porapec @
column. The gas sample 15 taken through the column by a carrier gas and bafore reaching the detector is separated fnto its various
C, {methane), C, (sthane), Cq (propane), iC, (lscbutane), nC, fnormal butane), and Cg» Cgs Cy Hydroearbon components.

This particular analysis glves a complete separation of the C,-C -Tan| dr

1-Cq B8 ge hydrocarhons and a partial separation of the C5-C
gasoline-range hydrocarbons. {A detailed CyCq analysls, to be discussed later, involving a capillayry column, effects a com.p]zte
separation of this molecular range into its several individual molacular specles. )

The electrical responss of the various hydrocarbons as they reach the detector 1s recorded on a paper gtyip chart as a peal-. This
Tesponse is simultsneously fed to an integrator which computes the area of each pesk. ‘The concentration of C1-Cq hydrocrrhong

in the air space, expressed aa volumes of gas per million volumes of cuttings, is determined by a calculation involving the volume
of cuttings, volume of air space in the can, volume of sample injected, volume of standard gas sample used in the calibration, cali-
bration factor for Cqs Cpy Cg, ete. detormined by ge anslysis of a standard ges sample, and the ge peak response.

The C,-Cq Eydrocarbon content of the cuttings is determined by degasification of a mersured volume of cuttings (in & medinm of &
measured volume of water) in a closed blender, sampling of the air space at the top of the blender, and injection of & meaared vol-
ume of gas into the gas chromatograph.

The C; -Cq hydrocarbon data from the air space and cuttings gas analyses are summed to give a "restored" C;-Cyq hydrocarbon
oontent of the cuttinga,

Samplo Washing and Hand-Picking of Uncaved Litholopy Samples

The cuttings sampleg are washed to remove all drilling mud from the cuttings, Care is taken in the washing procedurs not to re-
move any soft claye, elaystones, etc. and any loose fine sand and silt. The washed cuttngs are usally kept under water cover
until picked, to provent loss of auy gasoline-range hydrocarbens. Using the Cp-Cy hydrocarbon data profile and the electxical

well log supplied to us and cur visual exemination of the cuttings material under the binocular microscope, we carefully hand-pick
and describe & sufte of uncaved lithologies representative of the various siratgraphic zZones penetrated by the well. The litholegi-
cal data 18 used to compile & gross litho percentage log which is shown on all Figures. The 2-4 gram picked lithology samples are
atored under water in small glass vials in those Instances where we wish to run detailed C,-C, hydroearbon analyses, This sample
get 18 used not only for the C —C,.., hydrocarbon analysis, but also for the visual kerogen an‘jél totel organic carbon analysea. All re-
maining cothngs material ie dried and packaged in labelled plastie bags for possible C; g  scxhlet extraction and/or eventusl return
to the olient. Sample material from this study will be retained at GeoChem until advised of disposition.

Detafled C4-Cq Hydrocarbon

The C 4—07 gasoline-range hydrocarbon content of sediments reflects gource quality, thermal maturation and organic facles, Com-
positicnal data can be used in crude oll-parent rock correlation work.

The Cy-Cy hydrocarhon content and detalled moleculer composition of hydrocarbon, in hand-picked lithologies, 13 determined by &
ge ysis of the light hydrocarbon extracted from 1-2 gram cuttings samples macerated in a microblender. A measured volume
of sample 13 placed in & sealed microblender along with & measured volume of hot water. The rock sample ia pulverized by the
blades of the blender. A sample of the liberated light hydrocarbons which collect in the air space at the top of the blender ig in-
jected into cur Varien Aerograph 1400 ge unit which 18 equipped with a capillary column. Data recording, computations, efc. are
comparable to those used for the Cl—C analysis discussed previously in this report, Hydrocarbon conceniration s expressed as
volume gag per millon volumes of cu 3,

Oxpenic Carbon

The total organic carhon content of & rock s & measgure of 1ts total organic richness. This data 13 used, in conjunction with vigual
kerogen and C1-Cys C4-Cq and C; 4. bydrocarbon content of & rock, to indlcate the hydrocarbon source quallty of rocks.

The procedure for detormining the total organic carbon content of a rock inveolves drying the sample, grinding to a powder, weigh-
ing out 0.2729 gram sample into & crucible, acidizing with hot and cold hydrochloric acld to remove calclum and magnesium car-
bonate, and carbon analysis by combustion in a Leco carbon analyzer.

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

Cig+ Scxhiet Extraction, Deasphaltening and Chromatographic Separation

The amount aud composition of the orgenic matter which can be solvent-exiracted from a rock reflects source quality and source
type. c13/c12 caybon 18otopte, high mase spectrometric and go analyses of the paraffin-uaphthene and aromatic hydrocaron
fractions of the soluble extract glvea data which is used in crude oll-parent rock correlations.

This analysis involves grinding of a dxy xock sample to a powder and removal of the soluble organic mattex by soxhlet extraction
using a co-distilled toluene-msthanol ezeotrope solvent. Where the amount of avalable sample material permits, we 1iko to use
at least 100 grams of rock for this analysis.

The extracted bitumen is separated nto an asphaltene (ASPH) and a pentane goluble fraction by normal pentane precipitation, The
pentans scluble components are separated into 2 Cyz, paraffin-naphthene (P-N) hydrocarbon, Cjp. aromatic hydrecarbon (ARCM)
and Cy g, Ditrogen- sulfur-oxygen containing fraction (NSO) by adsorption chromatography on s silica gel-alumina column using
pentane, toluens and toluene-methanol azeotrope eluants,



GC Analysis of Cy54 Paraffin-Naphthene (P-N) Hydrocarbons

The content and molecular composttion of the heavy Cyg.. parn.ﬁm—napht.he;.le {P-N) hydrocarbons of rocks, as determined by ge
analysis, reflects source guallty, source type and degree of thermal maturation.

In this analysls, we subject a very small fraction of the total amouwat of the P-N fraction exiracted from a rock sample to ge analy-
sls. The gas chromatograph i 8 Varian Aerograph Model 1400 equipped with a 50lld rod {njection system and o eutectic column,

The calculated C. P.1I. (carbon preference index) values for the normal pnraffin data {8 defined as the meen of two ratios which are
determined by dividing the sum of concentrations of odd-carbon numbered n-paraffing by the sum of even-carbon pumbered n-
paraffins, The C.P. Indices A and B were obtalned by the formulas:

C217Cag+CaptCar C23¥Cp3+Copilar Cag+CoriCagtCa | Cos5+CartlaptCy
C.P. Index A = Cpp#CpqtCogtCog  CoptCpotlagrCaq C.P. Index B= CogtCogtCaptCag  C24tC26+CpwtCap
2 2
Visual Kerogen

A visual study of kerogen, the insoluble organic matter in rocks, can Indicate the relative abundance, size, and state of presorva-
tlon of the various recognizable kerogen types and thereby indicate the hydrocarbon source character of a rock, The color of the
kerogen can be used to indicate the state of thermal maturity of the sediments ( ~. their time-temperature history). Thermrl
waturation plays an important role fn the generation of hydrocarbons from v ...ae matter, and alao affects the compositfon of
reservoired bydrocarbons,

Our procedure for visual kerogen slide preparation involvea isolation of tha organle matter of a4 rock by removal of the rock mate-
rial with hydrochloric and hydrofluoric acid treatment and heavy liquid separation. This procedure is comparable to that used by
the palynologlst except it does not include an oxidation stage, (The oxidatlon treatment is deleted from our procedure because it
removes a great deal of kerogen and blanches any remaining kerogen to an extent whereby it 13 usaless for our kerogen color
observations,) The kerogen residue is mounted on a glass slide and 18 examined visually under a high power microscope.

Vitrinite Reflectance

Measurement of the reflectivity of vitrinite particles (ZRe) present in the kerogen isolated from sedimentary rocks provides a method
of determining the state of maturation, and the diagenetic (time-temperature) history of tha organic matter present in the sed’ ments.

The kerogen, obtained from a 25 gram aliguot of crushed rock by the acid procedure previcusly discussed, is dried and embedded
in a Bloplastic plug. The surface of the plug is polished uaing 0. 06 micron alumina and the reflectivity determined undex oil using
a Zless high resolution microgcope. A minimum of 40 values are required to adequately determine the Maturation Rank,

Fluorescence Spectrophotometric Analysls

Fluoreacence snectrophotomteiry can be used o charactorize and fingerprint erade olls, establish crude oft-source rock relation-
ships, and to measure the hydrocarbon source potential of fine-grained sediments.

A one (1) mieroliter aliquat of either {{) a crude oil or (i) the sclvent exiractable rock bitumen, is passed through an alumina
siliea gel micro column and the Cyq, aromatic hydrocarbons isolated. The aromatic hydrocarban 15 diluted and the emission and
axcltation gpectra detarmined at 240 nm and 420 nm using a Perkin-~Elmer Model 512 Double Beam Fluorescence Spectrophotometer.

GEOTHERMAL DIAGENETIC CRITERIA

IBEOCHEM LABDRATORIES, INC)
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