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l p E W  MEXICO HYDROCARBON SOURCE  ROCK  EVALUATION 

WELL  NAME:  SUN  OIL  COMPANY,  NO.l  SAN  AUGUSTINE 

AREA : 
PI CODE NO.: 30-003-05002 

LOCATION:  CATRON  COUNTY, NEW MEXICO 
GEOCHEM  JOB NO.: 3537 
TOTAL  DEPTH: 
INTERVAL  SAMPLED: 7200-12130 ft. 
TOTAL  NUMBER OF SAMPLES: 19 

NORTHWEST 

12,284 ft. 

GEOCHEM 

NUMBER 
SAMPLE 

3537-001 
3537-002 
3537-003 
3537-004 
3537-005 
3537-006 
3537-007 
3537-008 
3537-009 
3537-010 
3537-011 
3537-012 
3537-013 
3537-014 
3537-015 
3537-016 
3537-017 
3537-018 
3537-019 

DEPTR 
SAMPLE 

7200-7260 
7300-7390 
7430-7500 
7540-7560 
7560-7590 

8140-8180 
7800-7870 

8240-8280 
8300-8360 
8370-8420 
8460-8500 
8870-8900 
8940-8960 
9050-9090 

11900-11950 
11950-11980 
12030-12060 
12060-12100 
12100-12130 

STRATIGRAPHIC 
INTERVAL 

Mancos 
Mancos 
Mancos 
Mancos 
Graneros 
Graneros 
San  Andres 
San Andres 
San Andres 
San  Andrea 
Yeso 
Yeso 
Yeso 
Yeso 
Abo 
Abo 
Pennsylvanian 
Pennsylvanian 
Pennsylvanian 
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TABLE I 

RESULTS OF TOTAL ORGANIC CARBON 

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION 

SUN OIL  COMPANY, N O . l  S A N  AUGUSTINE 
SEC.29, T3S, R9W, CATRON COUNTY, N E W  MEXICO 

P I  CODE NO. 30-003-05002 

GEOCJiEM 

NUMBER 
SAMPLE 

DEPTH 
INTERVAL 
(feet) 

TOTAL ORG2VIC 
CARBON 

( X  of Rock) 

3537-001 
3537-002 
3537-003 

3537-005 
3537-004 

3537-006 
3537-007 
3537-008 
3537-009 

3537-011 
3537-010 

3537-013 
3537-012 

3537-015 
3537-014 

3537-017 
3537-016 

3537-018 
3537-019 

7200-7260 
7300-7390 
7430-7500 
7540-7560 
7560-7590 
7800-7870 
8140-8180 
8240-8280 
8300-8360 
8370-8420 
8460-8500 
8870-8900 
8940-8960 

11900-11950 
9050-9090 

11950-11980 
12030-12060 
12060-12100 
12100-12130 

0.60/8). 60 

0.78 
0.79 

0.86 
0.84 

0.13 
0.66 

0.33/3.30 
0.28 

0.39 
0.26 

0.35 
0.36 
0.54 
0.10 
0.06 
0.07 

0.07 
0.06 



TABLE I1 
\ 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

NEW MEXICO  HYDROCARBON  SOURCE ROCK EVALUATION 

SUN OIL  COMPANY, NO.l SAN AUGUSTINE 
SEC.29, T3S,  R9W,  CATRON  COUNTY, NEW MEXICO 

PI CODE NO. 30-003-05002 

GEOCHEM  DEPTB 
SAMPLE INTERVAL 
NUMBER ( f e e t )  LITHO  DESCRIPTION 

ORGANIC 
GSA CARBON 
NO. (5It.X) 

3537-001 
-A 

-B 

-C 

3537-002 
-A 

-B 

3537-003 
-A 

-B 

-C 

3537-004 
-A 

7200-7260 
90% Shale,  noncalcareous, 

medium  light  gray  to 
medium  dark  gray. 

5% Mudstone,  calcareous, 

5% Sandstone,  calcareous, 
moderate  reddish brown. 

very  fine  grained,  very 
light  gray. 

7300-7390 

7430-7500 

95% Shale,  noncalcareous, 
medium  light  gray  to 

5% Mudstone,  calcareous, 
medium  dark  gray. 

moderate  reddish brown. 
Trace  sandstone. 

90% Shale,  noncalcareous, 
medium  light  gray  to 

5% Mudstone,  calcareous, 
medium  dark  gray. 

moderate  reddish brown. 
5% Sandstone,  calcareous, 

very  fine  grained,  very 
light  gray. 

7540-7560 
100% Shale,  noncalcareous, 

medium  light  gray  to 
medium  dark  gray. 
Trace red  mudstone, 
sandstone. 

0.6010.60 

N6  to 
N4 

10R-416 

N8 

0.79 

N6 t o  
N4 

10R-416 

0.78 

N6 to 
N4 

1OR-416 

N8 

0.84 

N6  to 
N4 

Y 



TABLE I1 (continued) 

LITBOLOGICAL  DESCRIPTIONS Am) ORGANIC  CARBON  ANALYSES 

NEW MEXICO  HYDROCARBON  SOURCE  ROCK  EVALUATION 

SUN OIL  COMPANY,  NO.l SAN AUGUSTINE 
SEC.29, T3S, R9W,  CATRON  COUNTY,  NEW  MEXICO 

PI CODE  NO.  30-003-05002 

GEOCEEM  DEPTH 
SAMPLE  INTERVAL 
AUMBER (feet) LITE0  DESCRIPTIOA 

ORGbAIC 
GSA CARBON 
NO. (at.%) 

3537-005 
-A 

3537-006 
-A 

3537-007 
-A 

3537-008 
-A 

3537-009 
-A 

3537-010 
-A 

7560-7590 

7800-7870 

8140-8180 

8240-8280 

8300-8360 

8370-8420 

100% 

100% 

100% 

100% 

100% 

100% 

Shale,  slightly  calcareous, 
medium  light  gray  to  medium 
dark  gray. 
Trace  red  mudstone, 
sandstone,  white  material. 

Shale,  slightly  calcareous, 
medium  light  gray  to  medium 
dark  gray. 
Trace  red  mudstone, 
Sandstone,  white material. 

Dolomite,  limely,  suerosic, 
light  brownish  gray. 
Trace red  mudstone,  dark 
gray  shale. 

Limestone,  finely 
crystalline,  brownish  gray. 
Trace  red  mudstone,  dark 
gray  shale. 

Limestone,  finely 
crystalline,  brownish  gray. 
Trace  red  mudstone,  dark 
gray  shale. 

Limestone,  granular  to 

dark  gray  to  brownish  gray. 
finely  crystalline,  medium 

0.86 

N6 to 
N4 

0.66 

N6 to 
N4 

0.13  

5YR-611 

0.28 

5YR-211 

0.33 

5YR-211 

0.26 

N4 to 
5YR-411 



TABLE  I1  (continued) 

LITBOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

NEW  MEXICO  EYDROCARBON  SOURCE  ROCK  EVALUATION 

SUN OIL  COMPANY, NO.l SAN AUGUSTINE 
SEC.29, T3S,  R9W,  CATRON  COUNTY,  NEW  MEXICO 

PI CODE NO.  30-003-05002 

GEOCHEM  DEPTB  ORGANIC 
SAMPLE INTERVAL GSA CARBON 
NUMBER (feet) LITHO DESCRIPTION  NO . ( * . X )  

3537-011 
-A 

3537-012 
-A 

3537-013 
-A 

3537-014 
-A 

3537-015 
-A 

3537-016 
-A 

8460-8500 

8870-8900 

8940-8960 

8940-8960 

11900-11950 

11950-11980 

100% Limestone, finely 
crystalline,  medium  dark 
gray  to  brownish  gray. 
Trace red  mudstone, 
gray  sandstone. 

100%  Dolomite,  limely,  finely 
crystalline,  grayish  black 
to  brownish  black. 
Trace  red  mudstone. 

100% Dolomite,  limely,  finely 
crystalline,  grayish.black 
to brownish  black. 
Trace  red  mudstone. 

100% Dolomite,  limely,  finely 
crystalline,  grayish  black 

Trace red  mudstone. 
to  brownish  black. 

100% Siltstone,  slightly 

grayish  red. 
calcareous,  pale  red  to 

red  mudstone  and  white 
Trace  arkosic  sandstone, 

material. 

100% Siltstone,  slightly 
calcareous,  pale  red  to 
grayish  red. 
Trace arkosic  sandstone 
red  mudstone  and  white 
material. 

0.39 

5YR-411 
N4 to 

0.35 

N2  to 
5YR-211 

0.36 

N2 to 
5YR-211 

0.54 

N2  to 
5YR-211 

0.10 

1OR-612 to 
1OR-412 

0.06 

10R-612  to 
IOR-412 



TABLE I1 (continued) 

LI~OLOGICAL DESCRIPTIONS Am) ORGANIC  CARBOA ANALYSES 

NEW  MEXICO  AYDROCARBON  SOURCE  ROCK  EVALUATION 

SUN OIL COMPANY, NO.l SAN AUGUSTINE 
SEC.29,  T3S,  R9W,  CATRON  COUNTY,  NEW  MEXICO 

PI CODE  NO.  30-003-05002 

GEOCHEH DEPTE 
SAMPLE 
A[MBER 

IHTERVAL 
(feet) LITHO  DESCRIPTION 

ORGANIC 
GSA CARBON 
NO. ( w t  .%) 

3537-017 
-A 

-B 

-C 

3537-018 
-A 

-B 

-C 

3537-019 
-A 

-B 

-C 

12030-12060 
50%  Limestone,  coarsely 

crystalline,  medium  gray 
to moderate  orange  pink. 

25%  Limestone,  finely 
crystalline,  medium  gray. 

25%  Mudstone,  calcareous, 
grayish  red  purple  to 
moderate  reddish brown. 
Trace gray  chert. 

12060-12100 
80%  Mudstone,  calcareous, 

grayish  red  purple. 
10% Limestone,  finely 

crystalline,  medium  gray. 
10%  Chert,  cryptocrystalline, 

light  gray. 
Trace,  red  mudstone. 

12100-12130 
50% Mudstone,  calcareous, 

25%  Limestone,  finely 
grayish  red  purple. 

25%  Chert,  cryptocrystalline, 
crystalline,  medium  gray. 

light  gray. 
Trace  red  mudstone. 

0.07 

N5  to 
IOR-714 

N5 

5RP-412  to 
10R-416 

0.06 

1 OR-4/ 6 

N5 

N7 

0.06 

IOR-'4/6 

N5 

N7 



3531-001 
3537-002 
3537-003 
3537-004 

~~ ~ 

3537-005 
3537-006 
3537-007 

3537-009 
3537-008 

3537-010 
3537-01 1 
3531-012 
3537-013 
3537-014 
3537-015 
3537-016 
3531-01 7 
3531-018 
3537-019 

LEGEND: 

IRTIIRVAL 
(faat) 

ORGARIC 

7200-7260 
7300-7390 
7430-7500 
7540-7560 
7560-7590 
7800-7870 
8140-8180 
8240-8280 
8300-8360 
8370-8420 
8460-8500 
8870-8900 
8940-8960 
9050-9090 
11900-11950 
11950-11980 .~. . ~ ~~~ ~ ~ 

12030-12060 
12060-12100 
12100-12130 

0.6OiO.60 
0.79 
0.78 
0.84 
0.86 
0.66 
0. I3 
0.28 

0.33i0.30 
0.26 
0.39 
0.35 
0.36 
0.54 
0.10 
0.06 
0.07 
0.06 
0.07 

TABLE ILL 

S ~ Y  OF ORGAAIC CARBON m VISUAL m ~ m  n m A  

NEW UEXICO HYDROCARBON  SOURCE ROCK EVALUATION 

SUN OIL COMPANY, NO.l SAN AUGUSTINE 
SEC.29,  T3S,  R9W, CATRON  COUNTY, NEW MEXICO 

PI CODE NO. 30-003-05002 

ORGMIC MATIER 
rpPE 

A-1;H;Am 
W-1;H;Am 
U-I ;H;Am 
W-I;H;Am 
W-1;H;- 
W-I;-;H 
Am;H-I;- 

Am-H*;U-I;- 
A-1;li;Am 

Am-H*;I;U 
w-1;Am;w 

W-1;H;Am 
A-1;W;Am 

Am;H;I 
H-I ;w;Am 
h;H-I;-  
U-f;H*;Am 
H;Am*-I;U 
H;Am;W-I 

KEROGEN  KEY 

Predominant; Secondary; Trace 
60-1002 20-402 0-202 

T 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15 
9 

15 
15 
0 
0 
50 

33 
15 

36 
23 
15 
9 

15 
50 
50 
15 
25 
28 

:ZED 
B 
- 
- 
23 
25 
23 
23 
20 

25 
IO 

31 
33 
36 
31 
31 
25 
31 
38 
25 
23 
33 
36 

- 

E 
H 

- 
31 
33 
31 
31 
40 
45 
0 
23 

10 
11 

15 
23 
33 
23 

0 
0 

31 
17 
18 

- 

T + 
- 
1 
- 
31 
33 
31 
31 
40 
45 
25 
31 
I7 
I 8  
31 
31 

31 
33 

25 
12 

31 
25 
I8 

- 

2+ 
2+ 
2+ 

2+ to 3- 
2+ 

2+ to 3- 
2+ to 3- 
2+ to 3- 

3- 
3- 
3- 

3- to 3 
3- 

3- to 3 

3- to 3 
3- to 3 
3- to 3 

- 

2+ to 2 

7- to 3 

- 

2.6 
2.6 
2.6 
2.6 
2.7 
2.8 
2.8 
2.8 
2.9 
3.0 
3.0 
3.0 
3.0 
3. I 
3.1 
3.1 
3.1 
3.1 
3.1 

Algal 
Amorphous-Sapropel 
Relic Amorphous-Sapropel 
Aerbsceous-SporeiPollen' 

Woody-Structured 
Degraded  Aerbaeeous 

Unidentified  Material 

C o d y  
lnertinite 



TABLE I V  

M S U L r S  OF ROCK-mAL PYROLYSIS MAL.YSI8 

NEW  MEXICO  HYDROCARBON  SOURCE ROCK EVALUATION 

SUN OIL COHPANY. NO.l SAN AUGUSTINE 
SEC.29, T35, R9W, G T R O N  COUNTY, NEW MEXLCO 

P1 CODE NO. 30-003-05002 

3537-001 7200-7260 410 0.02 0.13 0.30 0.14 
3537-002 7300-7390 315 

0.01 
0.04 

0.60 21 
0.13  0.33 0.01 0.79 

50 

3537-003 
0.25 

7430-7500 399  0.03  0.13  0.19  0.01 
16  

0.25 
41 

3537-004 7540-7560 368 
0.78 16 32 

3537-005 
0.12 

7560-7590 
0.31 0.26 0.29 0.84 36 

377 
0.03 

0.09 0.23 0.28  0.28 0.02 0.86 
30 

3537-006  7800-7870 
26 32 

332  0.06  0.14 0.32 
3537-007 8140-8180 

0.30 
273 

0.01 0.66 
0.02 0.04  0.25  0.33 

21 48  

3537-008 8240-8280 
0.00 

267 
0.13 

0.02 
30 

0.04 
192 

3537-009 
0.27 

8300-8360 222 0.01 0.01 
0.33 0.00 0.28 14 

0.27 
96 

3537-010 
0.50 

8370-8420  222 0.08 0.04 0.19 
0.00 0.32 3 84 

3537-011 
0.67 0.01 

8460-8500 24 1 0.07 0.10 
0.26 15 7 3  

3537-012 8870-8900 
0.34 0.44 0.01 0.39 25 87 

235 0.02 
3537-013 

0.06 0.29 0.25 0.00 
8940-8960 

0.35 
437 

17 
0.05 

82 
0.03 

3537-014 
0.39 0.62, 

9050-9090 
0.00 

323 
0.36 

0.08  0.07 0.35 
8 IO8 

0.57 
3537-015  11900-11950  296  0.04 0.05 0.16 

0.01 0.54 12  64 
0.50 0.00 

3537-016 11950-11980 
0.10 

268 
50  I60 

0.02 
3537-017 

0.29 
12030-12060 

0.50 0.00 0.06  0.06 
436 0.03 0.03 0.26 0.50 

33 483 
0.00 

3537-018 12060-12100 
0.07 

400 
42  371 

3537-019 12100-12130  252 
0.00 0.38 0.00 0.00 

0.06 0.02 0.31 0.75 0.00 '28 442 
0 

0.07 
633 0.00 0.06 

.. 

T.O.C. = Total  organic carbon. we.% 
SI = Free hydrocarbons. mg Hclg of rock 
52 - Residual hydrocarbon potential 

(mg AClg or rock) 
PC+ 
Hydrogen 

- 0.OR3 (SI i 52) PI - S l I S l  + 52 

s 3  = C02 produced from kerogen  pyrolysis  Oxycen 
(mg CO2lp of rock) Index - mg CO21g organic carbon 

7MAx = Temperature Index, degrees C. 
Index - mg HClg  organic  carbon 
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LEGEND FOR SUMMARY  DIAGrAM 

DEPTH: 
LITHO- LOG: 

i n   f e e t  

STRATIGRAPHY:  by age 
s e e   l i t h o l o g y  symbols 

% TOC: percent   total   organic   carbon 

01 : Rock-Eval, Oxygen Index 100 53 (O/OO Wt)/TOC 
HC YIELD: Rock-Eval, S2 peak (ppm) 

Rock-Eval, Rat io  of 52 t o  S3 peak 
KEROGEN: 
T-MAX : 

s e e  Kerogen  symbols 
Rock-Eval, maximum temperature of S2 peak,   in   degrees   Cent igrade 

TAI (*): 
V i t r i n i t e   R e f l e c t a n c e   ( s c a l e  0 t o  5 )  
Thermal Al te ra t ion   Index   (Sca le  1 t o  5) 

FREE HC: Rock-Eval, S1 peak (ppm) 
P I  : Rock-Eval, Product iv i ty   Index  = SI/(SI+S2) 

- 
- - A I :  . Rock-Eval,  Hydrocarbon  Index  100 SZ(O/OO Wt)/TOC 

s2/s3: 
- 
- 

): 

- 

LITHOLOGIES KEROGEN TYPES 

SILICEOUS  ROCKS 

EVAPORITES 

CORL 

IGNEOUS  ROCKS 

VOLCANICS 

METRMORPHIC  ROCKS 

BRSMENT 

0 OTHER 
D<I MISSING  SECTION 

AMORPHOUS a HERBqCEOUS 
INERTINITE 
WOODY "..". 
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GEOTHERMAL DIAGENETIC  CRITERIA 
l 6 E W  U \ W T O R I E S .  IHC I 
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