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HYDROCARBON SOURCE ROCK EVALUATION

MARSHALL R. YOUNG OIL COMPANY

BISBEE HILLS UNIT KO, 1

SUMMARY

Representative cuttings samples of Mesozoic and Paleozoic age frem the
Marshall R, Young, Bisbee Hills Unit No. 1 Well were submitted for gecchemical
analyses. The clastic sediments of the U~Bar and Hell-to-Finish formstions and
the carbonate sediments of the Fusselman, Montoya, El Paso and Bliss formations
are considered lean organically with a poor hydrocarbon source potential.
Kerogen types found in the Cretaceous U-Bar and Hell-to-Finish formations are
predominantly gas-prone; conversely kerogen types found in the remaining
saediments (Silurian Fusselman, Ordovician Montoya, and El Paso)} are considered
oil-prone,

Post depositional history of these formations is such that organic matter
has undergone a moderate geothermal history and can be rated as mature, At this
state of thermal maturity, these sediments have passed beyong the biogenic phase
of hydrocarbon generation into the catagenic and early metagenic phase of
hydrocarbon generation. Thus, any hydrocarbons generated by these sediments is
expected to be a mature oil and possibly petrogenic gas depending on kerogen
source characteristics. If reservoired hydrocarbons were to be found in the
sampled interval their most probable source would be at the same maturity level,
situated laterally within organically richer zones of these formationms.

INTRODUCTION

This report presents results and interpretations of geochemical analyses
performed on cuttings samples from 2250 feet to 7100 feet of the Marshall R.
Young Bisbee Hills Unit Wo.l Well, Luna County, New Mexico. All work was
performed under GeoChem Job No. 2721.

The principal objective of this geochemical study, and the guide followed
while outlining and modifying the analytical program, was to determine the
present hydrocarbon source character of the Mesozoic and Paleozoic sediments
penetrated by the Bisbee Hills Unit No. 1 Well., The Mesozoic sedimen-s were
represented by cuttings from 2250 feet to 5035 feet; the Paleozoic age sediments
were represented by cuttings from 5035 feet to 6980 feet (Basement).



Analytical Program

The samples of GeoChem Job No. 2721 were submitted to the following

sequence of examinations and analyses as the cuttings were received. The
sequence followed the initial recommended geochemical program or its
modifications by Marshall R. Young 0il Company.

A,

B,

Lithological and Organic Content Screening Analyses

Brief Lithologic Description (97 samples).............Figure 3, Table III

Total Organic Carbon (TOC) Determination
(46 SAMPLES) . vveeensssssacnssassasssasssssscassssssss Figure 3, Table III

Organic Matter Characterization

Visual Kerogen Classification (18 samples)............Figure 5, Table V

Visual Kerogen Maturation Indexing (TAI)
(18 samples).uicrcessssrsnssasssorsssnasncssesseasssssse Figure 5, Table V

Vitrinite Reflectance (%Ro) Determination
(5 SamPIEB).........l.'l‘...l‘.'.........l..Q.‘...l.l'Table VI

Source Rock Hydrocarbon Analysis

C;-Cy Hydrocarbon Gas Chromatographic Analysis,
Air Space and Cuttings Gas (38 samples)...c.vsvess....Figure 1, Tables I,II

Rock-Eval Pyrolysis (15 samples}...suveeeassseasvsess. Figure 6, Table IV

Analytical results from this sequence were submitted for a gystematic

computerized formation-by-formation and sample~by-sample source type

interpretation before a final overall evaluation was made. The systematic

computer interpretation presentation is carried as Appendix A of this evaluation
report. For users who wish to consider individual Tesults, Appendix A gives a
very detailed interpretation of the cuttings data together with graphs and plots
of this information in down-hole format. It carries its own explanation at the
beginning of the Appendix. As observed above, findings from Appendix A are
incorporated in this interpretive text.



GENERAL INFORMATION

Copies of this report have been sent to Mr. Clayton Valder, Marshall R.
Young 0il Company, Fort Worth, Texas and Mr. Sam Thompson III, New Mevico Bureau
of Mines and Mineral Resources, Socorro, New Mexico. If there are anr questions
concerning this report, the analytical data presented in it, or their
interpretations , please contact Doug Muckelroy or John Bond at GeoChum
Laboratories, Inc., (713) 467-7011,

For general information purposes, brief descriptions of the various
analyses performed in well studies such as the Bisbee Hills Unit No.l are
presented in the attached Appendix B. This information can serve as a ready
reference while considering our discussion of results and interpretations.

Formation tops and designations were provided by Marshall R. Young 0il
Company. Lithologies determined from the cuttings do not take into account mud

circultion lag time or the mixing of cuttings near formational boundaries during
up~hole travel.



RESULTS AND INTERPRETATIORS

Lithologic and Organic Content Screening

Brief Lithologic Description (Table III)

The sediments of the Cretaceous U-Bar and Hell~-to-Finish formations,
2060 feet to 5035 feet, are generally medium gray to blackish red shale,
brownish gray limestones and gray sandstonmes. A Tertiary intrusion from
2410 feet to 2670 feet separates thege formatioms. An igneous formation
also intrudes the Hell-to-Finish formation from 3550 feet to 3700 feet.
Cuttings from these intrusions were not submitted for organic geochemical
analyses,

The Silurian Fusselman (5035 feet to 5590 feet) and Ordovician Montoya
{5590 feet to 5985 feet) formations are predominantly a light to dark gray
dolomite., There is also an appearance of gray chert in the lower portion
of the Montoya formation.

The remaining Ordovician sediments, the El Paso (5985 feet to 6930
feet) and the Bliss (6930 feet to 6980 feet) consist mainly of brownish
gray limestone with varying amounts of gray doleomite throughout these
formations.

Total Organic Carbon (TOC) Determination (Table III)
(see also Figure 2, Section II of Appendix A)

Organic carbon content. within the U-Bar and Hell-to-Finish formations
range from a low of 0.04% TOC to a high of 0.26% TOC, with an overall mean
of 0.14% TOC. This average for clastic sediments indicates these
formations have a poor potential for hydrocarbon generation.

The carbonate sediments within the Fusselman, Montoya, and El Paso
formations also contain low amounts of organic carbon. These sediments
contain an average of 0.06% TOC, with a high to 0.09% TOC found within the
El Paso formation. As a result of these low values, these sediments have a
poor potential to be source rocks.

Organic Matter Characterization

Visval Kerogen Characterization (Table V)
(see also Figure 2, Section II of Appendix A)

Kerogen of the U~Bar and Hell-to-Finish intervals are predominantly
woody with secondary amounts of herbaceous organic matter. This sequence
of kerogen types give these formations a dominantly gas-prome character.

The Paleozoic sediments, Fusselman, Montoya and El Paso formations,
contain amorphous kerogen giving these units an oil-prone charact-er,




Visual Kerogen Maturation Indexing (TAI) (Table V)
(see also Figure 1, Section I, and Figure 2,
Section II of Appendix A)

Indigenous kerogen analyzed from this well range from a thermal
alteration index (TAI) of 3.2 in the U-Bar formation to a thermal
alteration index (TAI) of 3.4 in the El Paso formation. Overall, the
thermal maturity of these sediments has changed little, if any, with down-
hole depth. At the level of alteration observed, these sediments are
considered mature and have progressed beyond the biogenic generating phase
into the catagenic (thermal) hydrocarbon generation range and possibly the
early stages of metagenic late-stage methane generation phase.

Vitrinite Reflectance (%Ro) Determination (Table VI)
(see also Figure 2, Section 1)

Overall, vitrinite reflectance measurements (%ZRo) in the Bisbee Hills
Unit No. 1 Well were insufficient for analyses. However, indigenous
vitrinite reflectance measurements (#Ro) determined in the Hell~to-Finish
formation fall in the 1.17 %Ro range confirm the mature ratings given this
formation during visual kerogen analyses.

Source Rock-Hydrocarbon Analysis

Cy-C7 Hydrocarbon Analysis (Air Space and Cuttings Gas) (Table I, II)
(see also Figure l, Section I1)

C1~C7 hydrocarbon analyses performed on air space and canned
cuttings from this well indicate these sediments contain, both a poor
source character and a poor reservoired hydrocarbon character. Lean
amounts of methane (C;), Total C9-C4 and Total C5-Cy indicate
poor ratings throughout this well; these are compatible with the poor
amounts of organic carbon (TOC) earlier discussed.

Rock-Eval Pyrolysis (Table IV)

(see also Figure 3, Section II of Appendix A)

Pyrolysis analysis of cuttings samples from Mesozoic and Paleozoic
formations indicate these sediments have a very poor source character,
Poor concentrations of free hydrocarbon (515 and hydrocarbon generating
potential (85) are detected from each of the formations analyzed, thus
contributing to the overall poor source character of the formations
penetrated by the Bisbee Hills Unit No.l Well,



CONCLUSIONS

lLow concentrations of organic matter found in the sediments of the U-Bar
Hell-to-Finish, Fusselman, Montoya, and El Paso formations gave these sediments
a poor hydrocarbon source character when deposited. The clastic sediments of
the U-Bar and Hell-to-Finish formations contain gas-—prone organic matter
(kerogen) types; the remaining carbonate formations, Fusselman, Montoya and El
Paso, contain organic matter (kerogen) types which favor oil-generaticn.,

The sediments analyzed from the Bisbee Hills Unit No.l Well have a
geothermal history which has passed through the biogenic and early catagenic
phase of hydrocarbon generation; they now are in the late catagenic ard early
metagenic generating phase,

C1-C7 hydrocarbon analysis and Rock-Eval pyrolysis show that the
sediments penetrated by this well are nonprospective for hydrocarbon
generation.

Noeer #71ccheleo,

DouglasCA, Muckelroy P
GEQCHEM LABORATORIES, INC,



TABLE I-& PAGE 1
ATRSPACE DATA

GEOCHEM 1D CLIENT BEPTH METHANE ETHANE ETHYLENE PROPARE FROPYLENE ISOBUTANE N BUTANE C5-C7
2721-001 2250-2300 41.76 3.51 1.13 4.30 0.12 0.19 0.38 26 .54
2721-005 2450-2500 13.34 0.99 1.19 0.42 0.24 1.92 0.00 0
2721-008% 2600-2650 18.27 3.73 2.59 1.51 1.7 0.13 0.52 a
2721-009% 2650-2700 28.70 3.37 2.14 1.39 1.21 0.00 0.18 ¢.00
2721-010%- 2700-2750 53.96 20.09 11.52 9.75 6.59 0.46 2.67 1.47
2721011 i 2750~-2800 . 58.65 22.78 16.03 9.46 8.96 0.69 3.36 18.28
2721-014 29002950 64.69 22.21 15.92 8.99 6.60 0.13 2.23 0.00
2721-015 2950-3000 64.60 16.37 11.59 6.49 4.76 0.41 2,28 10.88
2721-016 3000-3050 174.62 40.95 22.71 - 13.32 11.17 0.85 3.08 13.01
2721-017T** 3050-3100 578.70 19.64 12.83 16.92 5.80 0.22 1.39 19,83
2721-018%* 3100=-3150 348.96 14.51 10.64 4,45 5.16 .13 1.08 22,55
2721-019%#% 3180-3210 5.32 1.23 0.71 0.38 0.34 0.00 0.09 13.90
2721-025 3150-3200 110.43 48.32 28.97 18.98 12.81 0.85 5.69 21.00
2721-027 3250-3300 180.29 70.51 42.53 25.30 20.38 1.36 5.19 17.94
2721-029 3350-3400 230.36 ~  96.80 58.57 32.01 = 28.66 2.23 11.32 23.91
2721-031 3450-3500 51.23 17.03 14.39 T.17 5.99 0.47 2.16 0.00
2721-034 3600-3650 117.94 iy .88 27.18 18.04 14.20 1.00 5.22 24,74
. 2721-037 3750-3800 116.85 38.01 26.11 12.62 11.77 0.58 3.30 20.54
2721-040 3900-3950 80.50 23.42 14.66 6.21 65.58 0.00 1.00 0.00
2721-043 4050-4100 37.67 9.u6 6.33 3.13 2.74 0.00 0.55 0.00
2721-046 4200-4250 32.16 T.75 6.38 t.52 1.58 0.00 0.22 0.00
2721-049 4350-4400 65.23 20.19 16.06 T.07 8.86 0.00 1.42 0.00
2721-052 4500-4550 122.12 47.36 25.00 320.65 9.88 3.10 1.52 0.00

*1— Drill Stem Test #1
*% - Drill Stem Test #2
%% - Drilling Fluid (mud) from Pit



TABLE I-A PAGE 2
ATRSPACE DATA

GEOCHEM ID CLIENT DEPTH METHANE ETHANE ETHYLENE PROPANE PROPYLENE ISOBUTANE N BUTANE C5-CT7

s=mz=s=sss . ey s=====cz =====t  as=szooz SS==ses  SsSsSsSss=s3  gasss====  =osgE=s=  ===as

2721-055 4650-4700 47.54 14,15 10.31 5.21 4,29 0.00 0.84 50.86
2721-058 4800-4850 34.16 8.24 6.36 2,26 2,14 0.00 0.46 60.87
2721-061 . 4947-5000 105.76 11.27 4.99 2.19 1.40 .00 0.00 51.27
2721-064 5100-5150 25.52 1.94 2.94 14 .64 0.95 0.00 0.00 22.19
2721-067 5250-5300 94,22 13.25 13.80 35,40 9.87 Q.19 2.65 41.89
2721-070 ) 5400~5450 23.72 6.33 6.69 18.21 4,62 0.00 0.96 .12
2721-073 5550~-5600 T4.08 1.68 0.67 2,90 0.45 0.00 0.00 22.48
2721-076 5700-5750 94,54 18.99 15.83 55.74 10.43 1.06 3.57 13.32
2721-079 5850-5900 125.47 10.83 T.92 14 .44 3.92 0.16 1.1 11.39
2721-080 5900-5950 253.79 24,36 15.34 9.12 8.02 0.85 2.73 7.09
2721-082 6000=-6050 83.90 15.68 9,52 T.15 4.39 0.58 0,88 21.73
2721-083 6050-6100 120.96  15.03 8.03 4.1 5.02 0.00 0.9 0.0
2721-087 6250~6300 70.95 7.65 2.60 .03 1.40 0.50 0.39 27 .54
2721-093 6550-6600 21.74 2.77 2.34 19.17 1.10 0.00 0.15 18.52

2721101 6950~7000 22.00 4.63 .00 2.61 2.55 0.60 0.38 18.15




GEOCHEM ID

2721-001
2721-005
2721-008%
2721-009*
2r21-010*
2721-011
2721-014
2721-015
2721-016
2721-017%*
2721-018%%
2721.Q19%%%
2721-025
2721-027
2721-029
2721-031
2721-034
2721-037
2721-040
2721-043
2721-046
2721-049
2721-052

CLIENT DEFTH

T

2250-2300
2450-2500
2600-2650
2650~-2700
2700-2710
2750~-2800
2900-2950
2550-3000
3000~3050
3050-3100
3100-3150
3180-3210
3150~-3200
3250-3300
3350-3400
3450-3500
3600-3650
3750-3800
3900-3950
4050-4100
4200-4250
4350-4400

4500-4550

METHANE

zzzaszs
1262.82
1041.28
1066, 10
435,65
1713.76
1297.86
425.66
832.28
634,47
522.64
544,81

370.53
T71.69
6iz.07
613.9%
506.01
782.44
688,98
694.96
586.20
470.96
616.53

TABLE I-B

CUTTINGS DATA

PAGE

ETHYLENE PROPANE PROPYLENE ISOBUTANE N BUTANE

[y — =

]

¢.00
0.00
0.65
0.8%
3.01
1.30
0.40
1.09
4.13
2.40

2.32

3.99
B.77
6.43
2.56
3.25
5.89
4.35
2.67

SAMPLE NOT ANALYZED

4.9y
10.48
9.47
6.71
4,23
1.27
8.33
6.81
5.92
3.57
8,32

1.87
2.82
§.37
1.13
1.82
3.13
2.51
2.43
1.03
1.74
3.4

0.30
0.48
0.36
0.40
0.00
0.39
0.54
0.25
0.28
.00

0.03

0.41
1.55
1.15
0.78
0.34
0.94
0.7%
0.36
0.48
0.04

0.75

1

c5-c7

S
8.36
0.00
0.00
0.00
0.00
0.00
0.00
0.54
0.00

24.02
32,98

45.85
1.83
5.7
3.04
0.00
3.82
0.00
4,27
0.60
0.00

0.00

* — Drill Stem Test #1
%% — Drill Stem Test #2
*%% — Drilling Fluid (mud) from Pit



2721-055
2721-058
2721-061
2721-064
2721-067
2721-070
2721-073
2721-076
2721-079
2721-080
2721-082
2721-083
2721-087
2721-093
2721-101

4650-4700
4800-4850
4947-5000
5100-5150
5250-5300
3400-5450
5550-5600
5700-5750
5850-5900
5900-5950
6000-6050
6050~-6100
6250-6300
6550-6600

509.55

B57.34
2755,92
1438.97
79.91
1649.18
8895.66
12408,18
6485.11
12644 .24
2898.40
2268.52
2515.45

960 .95

1271.32

12.89
128.77
110.29
58.16
127.88
48.82
30.29
55.30
10.84
9.44

TABLE I-B

CUTTINGS DATA

ETHYLENE PROPANE PROPYLENE ISOBUTANE

soz====

________ -

Q.24
.00
1.30
0.00

0.00
0.31
0.09
0.00
0.64
3.04
0.89
3.88
0.00

0.00

PAGE 2

N BUTANE

€5-C7

===
Q.00
0.00
31.50
22,18
16.01
0.00
16.30
0.09
6.66
1.51
2.08
0.00
14.23
0.00
31.43




TABLE I-C PAGE 1

COMBINED DATA

GEOCHEM ID CLIENT DEPTH METHANE ETHANE  ETHYLENE PROPANE PROPYLE&E ISOBUTANE N BUTANE C5-CT7

Soz======= orxwe wamas =ss==s== ss==2= =s====== ==zz==za czISTCSEE  SSSSSSSES  SSISTISSRS  SSOES

2721-001 2250-2300 1304.59 35.23 1.13 13.29 g.12 3.12 3.51 34,91
2721-005 2450-2500 1054,63 2.94 1.19 0.42 0.24 1.92 0.00 0.00
2721-008% 2600-2650 1084,38 6.68 3.24 1.76 1.37 0.13 0.52 0.00
2721~-009% 2650-2700 1464 ,36 28.69 2.98 5.39 1.21 0.74% 1.20 0.00
2721-010% 2700-2750 1767.72 59.39 14.53 18.52 7.28 3.64 5.45 1.47
2721-011 ' 2750-2800 1356.52 50.98 17.37 15.90 9.35 3.01 5.59 18.28
2721-014 29Q0—2950 4g0.35 31.52 16.33 11.56 6.89 0.65 3.05 0.00
2721-015 2950-3000 896.88 30.28 12 .69 9.74 5.05 1.35 3.31 11.42
2721-016 3000-3050 809.09 = 56.55 26.85 19.22 13.82 1.77 5.4 13.01
2721-01T** 3050-3100 1101.35 33.38 15.33 21.28 6.86 1.25 2.82 43.86
2721-018%* 3100-3150 893.77 22.60 12.97 T.12 6,41 0.46 2.00 55.54
2721-019%%% 3180-3210 5.32 1.23 0.71 0.38 0.34 0.00 0.09 13.90
2721-025 3150--3200 480.96 53.27 30.84 20.25 13.51 1.15 6.11 66,85
2721-027 3250-3300 951.98 81.00 45.36 2B.34 22.11 1.84 6.65 19.77
2721-029 3350-3400 872.44 106.28 62.95 41,66 31.45 2.59 12.48 29.39
2721-031 3450-3500 665.17 23.75 15.52 9.1 6.86 0.88 3.24 3.04
2721~034 3600-~-3650 623.95 hg9,11 29,00 18.69 15.19 1.00 5.57 24.74
2721-037 3750-3800 899.29 49.28 29.54 16.39 13.75 0.97 4,24 24.37
2721-040 3500-3950 769.49 31.75 17.18 8.82 8.u3 0.54 1.76 0.00
2721-0U3 4050-4100 T32.64 16.27 8.76 4.4 3.80 0.25 0.91 4,27
Z721-046 4200-4250 618.37 13.68 7.42 2.77 2.21 0.28 0.71 0.00
2721-049 4350-4400 536.19 23.76 17.81% 8.05 10.11 0.00 147 0.00
2721-052 4500~4550 738.65 55.68 28.45 327.82 12.23 3.14 2.28 0.00

% —~ Drill Stem Test #1
%% — Drill Stem Test #2
*%% —~ Drilling Fluid (mud) from Pit



TABLE I-C PAGE 2

COMBINED DATA
GEOCHEM ID CLIENT DEPTH METEANE  ETHANE ETHYLENE PROPANE PROPYLENE ISOBUTANE N BUTANE C5~C7
szszsazs=z= e S szaszzz  ss=sso@  S==s====  SgS=s==  =ssSSssss  mmsssssse sesssss= ssacs
2721-055 46504700 557.10 21.16 13.40 7.28 6.34 0,24 1.65 50,86
2721-058 4800~4850 491.50 12.32 7.29 3.37 3.0l 0.00 0.84 60.87
2721-061 4947~5000 2861.69 87.46 4,99 11.20 1.40 1.30 1.34 82,78
2721-064 5100-5150 We4.Ee . 1.1 2.94 15.58 0.95 0.00 0.00 4,37
2721-067 5250-5300 7574.13 89.31 26.88 38.99 11.96 0.30 3.54 57.91
2721-070 * 5400~5450 1672.91 19.22 7.66 18.74 5.26 0.00 0.96 4,12
2721-073 5550-5600 8969.74  130.46 0.567 9.83 0.71 0.31 0.43 38.78
2721-076 5700-5750 12502.73  129.28 27.73 60.20 12.17 1.16 4,20 13.41
2721-079 5850-5900 6610.58 69.00 15.50 17.93 5.83 0.16 1.46 18.05
2721-080 5900-5950 12898.04  152.25 45.31 17.23 13.22 1.49 4,20 8.61
2721-082 6000-6050 2982.31 64.51 18.19 22.08 8.90 3.62 5.63 23.82
2721-083 . 6050-6100 2398.48 45.33 14.18 10.05 7.89 0.89 2,02 0.00
2721-087 62506300 2586, 62.96 8.86 20,60 3.55 4,38 5.34 41,77
. 2T21-093 6550-6600 982.69 13,62 4,27 21.72 - 1.96 0.00 0.41 18.52

2721_101 6950-7000 1293-33 14 07 7-69 3.77 ll.llz 0.00 0.66 ug .59




2721-001
2721-005
2721-008%
2721-009
2721-010%*
2721-011
2721-014
2721-015
2721-016
2721-017 %%
2721-018%*%
2721-019%%*
2721-025
2721-027
2721-029
2721-031
2721-034
2721-037
2721-040
2721-043
2721-045
2721-049
2721-052

CL1ENT DEPTH

2250-2300
2450-2500
2600-2650
2650-2700
2700-2750
2750-2800
29006-2950
2950-3000
3000-3050
3050-3100
31003150
3180-3210
3150=3200
3250-3300
3350-3400
3450-3500
3600-3650
3750-3800
3900-3950
4050-4100
4200-4250
4350-4400
4500-4550

c1-C4

szzzs
50.16
16,69
24 .18
33.66
86.95
94,95
98.27
90.16
232.80
616.89
369.15
7.03
184.30
282.67
379.75
78.38
187.10
171.37
111,14
50.82
1,57
93.91
bk, 77

TABLE II-4
ATRSPACE DATA

cz-ci  c2/c2= C3/C3=

8.40 3.09 35.35
3.34 0.83 1.72
5.90 1.44 1.29
4,95 1.56 1.15
32.99 1.74 1.48
36.30 1.42 1.05
33.58 1.39 1.36
25.56 1.41 1.36
58.17 1.80 1.19
38.19 1.53 2.91
20.18 1.36 0.86
1.7 1.7 1.10
73.86 1.66 1.48
102.38 1.65 1.24
149.38 1.65 1.36
27.14 1.18 1.19
69.16 1.65 1.27
54.52 1.43 1.07
30.63 1.59 0.94
13.14 1.49 1.14
9.50 1.21 9.95
28.68 1.25 0.79
372.65 1.89 32.44

ICY/NCH

==3=ac=

0.4

2.1
1.87
2.30
2.71
2.99
3.5
2.39
0.33

% — Drill Stem Test #1
#% — Drill Stem Test #2
%% « Drilling Fluid (mud) from Pit



GEQCHEM ID

===z=zzzus
2721-055
2721-058
2721-061
2721-064
2721-067
2721-070
2721-073
2721-076
2721-079
2721-080
2721-082
2721-083
2721-087
2721-093
2721-101

CLIENT DEPTH

OO mrw  moTETIe

4650-4700
4800-4850
4947-5000
5100-5150
5250~-5300
5400-5450
5550-5600
5700-5750

_5850-5900

5900-5950
6000-6050
6050~6100
6250-6300

6550-6600

6950-7000

TABLE Ii-4
AIRSPACE DATA

c1-ch cz2-ch  cz2/c2= C3/C3=
6T.76 20.21 1.37 1.21
45,12 10.96 1.29 1.05
119.24 13.47 2.25 1.56
42.11 16.58 0.65 15.33
W5.73 51.50 0.96 3.58
4g.24 25,51 0.94 3.93
T78.67 4.58 2.48 6.35
173.93 79.38 1.19 5.34
152.03 26,56 1.36 3.68
290,88 37.09 1.58 1.13
108.20 25.30 1.6%4 1.62
156,41 20.45 1.87 0.87
83.55 12.59 2.94 2.87
43.84 22.10 1.18 17.39
29.63 7.63 1.15 1.02

ICH/NCY

0.31
0.65
0.00
1.26
0.00

0.00

C1/(C2+C3)

PAGE 2

FWETNESS




2721-001
2721-005
2721-008%*
2721-009%
2721-010%
2721-011
2721-014
2721-015
2721-016
2721-01T%*
2721-018%%
2721-019%%*
2721-025
2721-027
2721-029_
2721-031
2721-034
2721-037
2721-040
2121-043
2721-016
2721-049

2721-052

2250-2300
2450-~2500
2600-2650
2650-2700
2700-2750
2750-2800
2900-2950
2950-3000
3000-3050
3050-3100
3100-3150
3180-3210
3150-3200
3250-3300
3350-3400
3450-3500
3600-3650
3750-3800
3900-3950
4050-4100
4200-4250

4350-4400

_4500-4550

C1-Ch

zzzzz
1309.5%
1043.23
1069.30
1466.75
1767.79
1337.06
438 .89
851.42
659.26
543.21
556.82

377.46
787.15
655.72
623.82
511.23
798.81
701.23
T04.20
594,15
U75.57
632.82

TABLE II-B
CUTTINGS DATA
C2-Ci  C2/C2=  C3/C3=
46.76 — -
1.9% — 0.00
3.19 5.8 1.23
31.09  30.12 —
54.03  13.05 12.65
39.19 20.99 16.31
13.23  22.92 8.90
19.13 1272 11.26
24.79 3.76 2.22
20.56 5,49 3.1
12.01 3.47 2.13
SAMPLE NOT ANALYZED
6.92 2.63 1.80
15.46 3.70 1.75
13.64 2.16 0.94
9.87 5.94 2.25
5.22 2.31 0.65
16.37 3.59 1.89
12.24 3.30 1.41
9.24 2.79 1.72
7.95 5.71 2.00
4.60 2.00 0.78
16.29 2.11 3.05

ICY/NCH

0.72
0.33
0.31
0.51
0.00
0.4
0.7
0.69
0.58
0.00

0.04

C1/{C2+C3)

59.72
57.04
52.95
70.71
103.63
52.02
62,93
8o.54
81.67
103.36
39.77

PAGE 1

SWETNESS

===acsT

3.57
0.18

1.83
1.96
2.08
1.58
1.02
2.04
1.74
1.31
1.33
0.96
2,57

* - Drill Stem Test #1
%% - Drill Stem Test #2
%%% — Drilling Fluid (mud) from Pit



2721-055
2721-058
2721-061
2721-004
2721-067
2721-070
2721-073
2721-076
2721079
2721-080
2721-082
2721083
2721-087
2721-093
2721-101

CLIENT DEPTH

o

4650-4700
4800-4850
4947-5000
5100-5150
5250-5300
5400-5450
5550-5600
5700-5750
5850-5900
5900-5950
6000-6050
6050-6100
6250-6300

6550-6600

6950-7000

519.69
462.92
2843,78
1449.08
7560.56
1662,60
9032.11
12523.66
E547.12
12782.34
2969.96
2306.38
2596.16

a74.61

1282.20

136.45
115.48
62.00
138.09
T1.55
37.85
80.70

13.65
10.87

TABLE II-B

CUTTINGS DATA
c2/C2=  €3/C3=
2.26 1.01
4,40 1.24
5.81 1.71
13.26 0.83
— 27.25
9.26 2,56
T7.67 1.82
4.26 1.55
5.63 | 3.3%
4,92 1.96
8.82 7.68
5.63 2.94
2.55 0.62

ICy/NCY

C1/(c2+C3)

142.35
93.89
122.89
65.55
108.12
105.18
92.98
45.45
63.13
34.99
71.73
119.92

PAGE 2

$HETNESS

==RRRI=C

1.95
1.20
3.08
0.69
1.06
0.80
1.51
0.92
0.94
1.08
2.40
1.64
3.10
1.40
0.84




TABLE IT-C PAGE 1

COMBINED DATA

VGEOCHEM 1 CLIENT DEPTH c1-cl c2-C4 cz/ce= C3/C3= ICY/NCY C1/(C2+C3)  FWETNESS

==sss==zas Cmmmm sz=az ==azz ==m= P Bzz==n =========  ==z=z==zaz

2721-001 2250-2300 1359.76 55.17 31.03 109.11 0.89 26.87 4.05
2721-005 2450-2500 1059.92 5.28 2.45 1.72 o 313.56 0.49
2721~-b08* 2600-2650 1093.49 9.10 2.05 1.28 0.26 128.37 0.83
2721-009* 2650-2700 1506.41 36.05 - 9.60 3,43 0.62 4o .94 2.0
2721-010% 2700-2750 1854.75 87.02 4.08 2.54 0.66 22.68 4.69
2721-011 . 2750-2800 1432.01 75.49 2,93 1.69 0.53 20.27 5.27
2721~-014 2900-2950 B37.17 46.81 1.92 1.67 0.21 11.37 8.7
2721-D15 2950-3000 941,58 4y 69 2.38 - 1.92 0.40 22.40 .74
2721-016 3000-3050 892.06 82,97 2.10 1.39 0.32 10.67 9.30
2T21-017#* 3050-3100 1160.10 58.75 2.17 3.10 0.44 20.14 5.06
2721-018%* 3100-3150 925.97 32.19 .74 1.1 0.22 30.06 3.7
2721-D19%** 31803210 7.03 1.71 1.71 1.10 0.00 3.29 24,32
2721=025 3150-3200 561.76 80.79 1.72 1.49 0.18 6.54 14.38
2721027 3250-3300 1069.83 117.85 1.78 1.28 a.27 8.70 11.01
2721-029 3350-3400 1035 .47 163.02 1.68 1.32 0.20 5.89 15.74
2121-031 3450=3500 702.20 37.02 1.52 1.33 0.27 20,22 5.27
2721-034 3600-3650 698.34 T4.39 1.69 1.23 0.18 9.20 10.65
2121-037 4750-3800 970.19 70.90 1.66 1.19 0.23 13.69 7.30
2721-040 3900-3950 812.37 4o.88 1.84 1.04 0.30 18.96 5.27
2721-043 4050~4100 755.03 22.39 1.85 1.30 8.27 34.51 2.96
2721-046 4200-4250 635.83 17.46 1.84 1.25 0.40 37.57 2.74
2721-049 4350-4400 569 .49 33.29 1.33 0.79 0.00 16.85 5.84
2721-052 4500-4550 1127.60 388.94 1.95 26.79 1.37 1.92 34.49

% — Drill Stem Test #1
#*% - Drill} Stem Test #2
#%k — Drilling Fluld (mud) from Pit



2721055
2721-058
2721-061%
2721-064
2721-067
2721-070
2721-073
2721-076
2721079
2721-080
2721-082
2721-083
2721-087
2721-093
2721-101

4650-4700
4800-4850
49475000
5100-5150
5250~5300
5400~5450
5550-5600
5700~5750
5850-5500
5900-5950
6000-6050
6050-6100
6250~6300
6550-6600

6950~-7000

TABLE II-C
COMBINED DATA

C1-C4 c2-Cl  ¢c2/C2= C3/C3=
— zzzzz  zeas i
587.45  30.35 1.57 1.14
508.05 16.55 1.69 1.1
2963.02  101.32 17.49 7.95
1491,19 2669 3.77 16.31
7706.29  132.15 3.32 3.25
1711.85 38.93 2.50 3.56

5110.78 141.04 192.80 13.82

12697.59 194.86 h.66 §.9y
6699.16 88.57 4.45 3.47
13073.23 175.18 3.36 1.30
3078.17 95.86 3.54 2.48
2456.680 58.31 3.19 1.27
2679.71 93.30 7.10 5.79
1018.46 35.76 3.18 11.03

1311.84 18.51 1.82 0.85

PAGE 2

YWETNESS

5.16
3.25
3.
1.79
1.71
2.27
1.54
1.53
1.32
1.34
3.11
2.37
3.48
3.51
1.41




Table III

SCREEN ANALYSIS SUMMARY

leoChem Well Total Organic
ample Interval Brief Lithological Description Carbon
Number (Feet) (% of Rock)
2721-001 2250-2300 60% Shale, medium gray to very dusky red. 0.12
I 30% Sandstone, calcareous, light brownish
gray.
10% Limestone, 1ight brownish gray.
l721-002 2300-2350 60% Limestone, 1light brownish gray.
30% Shale, medium gray to very dusky red.
10% Sandstone, calcareous, Tight brownish
I gray.
2721-003 2350-2400 60% Shale, medium gray to very dusky red. 0.07
I 30% Sandstone, calcareous, tight brownish
gray.
10% Limestone, 1ight brownish gray.
I721-004 2400-2450 70% Rhyolite, pinkish gray.
20% Shale, medium gray to very dusky red.
10% Limestone, 1ight brownish gray.
I721-005 2450-2500 100% Rhyolite, pinkish gray.
Trace of shale and Timestone.
l721-006 2500-2550 100% Rhyolite, pinkish gray.
Trace of shale and Timestone.
I721-007 2550-2600 1004 Rhyolite, pinkish gray.
Trace of shale and Timestone.
|721-008 2600-2650 100% Dolomite, silty, slightly silicified, 0.04
dusky brown.
721-009 2650-2700 60% Siltstone, calcareous, pale red.
40% Shale, blackish red.
721-010 2700-2750 60% Shale, medium gray to very dusky red. 0.09
20% Siltstone, calcareous, pale red.
20% Limestone, brownish gray.
.721-011 2750-2800 80% Shale, medjum gray to very dusky red.
20% Siltstone, calcareous, pale red.
2800-2850 100% Shale, medium gray to very dusky red. 0.05/0.04

i721-012



Table III

SCREEN ANALYSIS SUMMARY

EoChem Well _ o Total Organic
mple Intervai Brief Lithological Description Carbon
Number (Feet) (4 of Rock)
2721-013 2850-2900 100% Shale, medium gray to very dusky red.
Ib21-014 2900-2950 100% Shale, slightly anhydritic, blackish red. 0.05
721-015 2950-3000 60% Shale, slightly anhydritic, blackish red.
40% Sandstone, caicareous, argillaceous,
medium gray.
I721-016 3000-3050 70% Dolomite, slightiy anhydritic, olive gray. 0.06/0.05
30% Shale, slightly anhydritic, blackish red.
721-017 3050-3100 60% Shale, sTightly anhydritic, blackish red.
40% Dolomite, slightly anhydritic, olive gray.
2721-018 3100-3150 60% Shale, slightly anhydritic, blackish red. 0.09
40% Dolomite, sTightly anhydritic, olive gray.
2721-025 3150-3200 60% Shale, slightly anhydritic, blackish red.
! 40% Dolomite, slightly anhydritic, olive gray.
721-026 3200~-3250 100% Shale, blackish red. 7 0.09
I721—027 3250-3300 . 80% Shale, blackish red.
20% Sandstone, medium gray.
I721-028 3300-3350 100% Shale, blackish red. 0.16
2721-029 3350-3400 80% Shatle, blackish red.
I 20% Sandstone, medium gray.
2721-030 3400-3450 80% Shale, blackish red. 0.12
20% Sandstone, slightly argillaceous, pale
II red.
2721-031 3450-3500 60% Shale, blackish red.
40% Sandstone, medium gray.
2721-032 3500-3550 100% Shale, blackish red. 0.11/0.12
I721-033 3550-3600 60% Metasediments, greenish gray.
' 40% Shale, blackish red.



Table III

SCREEN ANALYSIS SUMMARY

oChem Well ‘ Total Organic
ple Interval Brief Lithological Description Carbon
Number (Feet) (% of Rock)
!721-—034 3600-3650 Igneous rock?
l721-035 3650-3700 Igneous rock?
2721-036 3700-3750 60% Sandstone, slightly calcareous, pale red. 0.26
40% Shale, dark gray to blackish red.
2721-037 3750-3800 60% Sandstone, slightly calcareous, pale red.
40% Shale, dark gray to blackish red.
!721-038 3800-3850 60% Shale, medium gray to blackish red. 0.11
40% Sandstone, slightly calcareous, medium
l gray.
2721-038 3850-3900 60% Shale, medium gray to blackish red.
40% Sandstone, slightly calcareous, medium
I gray.
721-040 3900-3950 60% Shale, medium gray to blackish red. 0.09
40% Sandstone, slightly calcareous, medium
gray.
l721-041 3950-4000 60% Sandstone, slightly calcareous, medium
gray.
40% Shale, medium gray to blackish red.
I721-042 4000-4050 60% Shale, blackish red. 0.08
40% Sandstone, slightly calcareous, medijum
gray to blackish red.
l721-043 4050-4100 60% - Shale, blackish red.
40% Sandstone, slightly calcareous, medium
l gray to blackish red,
2721-044 4100-4150 100% Shale, blackish red. 0.09
I721-045 4150-4200 70% Shate, blackish red.
30% Sandstone, medium gray.
l721-046 4200-4250 60% Shale, blackish red. 0.11
40% Sandstone, medium gray.
I721-047 4250-4300 60% Shale, blackish red.
40% 1Igneous rock, greenish gray.



oChem
ple
Number

Well
Interval
(Feet)

Table III

SCREEN ANALYSIS SUMMARY

Brief Lithological Description

Total Organic
Carbon
(% of Rock)

2721-048

2721-049

2721-050

l721-051

I721-052

l721-053

i721-054
'721-055
I721-056
l721-057
'721—058

4300-4350

4350-4400

4400-4450

4450-4500

4500-4550

4550-4600

4600-4650

4650-4700

4700-4750

4750-4800

- 4800-4850

70%
30%

70%
30%

60%
30%

10%

50%
20%

20%
10%

60%
30%

10%

50%
407%

10%
60%
40%

60%
40%

60%
40%

60%
40%

100%

Shale, blackish red.
Sandstone, slightly calcareous, brownish
gray.

Igneous, rock.
Shale, blackish red.

Shale, blackish red.
Sandstone, slightly ca1careous, brownish

gray.
Limestone, Tight brownish gray.

Shale, blackish red.
Sandstone, slightly calcareous, brownish

gray.
Igneous rock.
Limestone, 1ight brownish gray.

Shale, blackish red.-
Sandstone, slightly calcareocus, brownish

gray.
Limestone, Tight brownish gray.

Shale, blackish red.
Sandstone, slightly calcareous, brownish

gray.
Limestone, 1ight brownish gray.

Shale, medium gray to blackish red.
Sandstone, slightly calcarecus, brownish

gray.

Shale, medium gray to blackish red.
Sandstone, slightly calcareous, brownish
gray.

Shale, blackish red.
Sandstone, calcareous, brownish gray.

Shale, greenish gray to blackish red.
Sandstone, calcareous, brownish gray.

Shale, greenish gray to blackish red.

0.10/0.11

0.18

0.16

0.12

0.23

0.17



Table III

SCREEN ANALYSIS SUMMARY

Total Organic

eoChem Well

ample Interval Brief Lithological Description Carbon
Number (Feet) (% of Rock)
I

2721-059 4850-4900 60% Shale, greenish gray to blackish red.

40% Sandstone, calcareous, brownish gray.

2721-060 4900-4947 100% Dolomite, cherty, brownish gray. 0.07

|721-O61 4947-5000 70% Dolomite, cherty, brownish gray.
30% Shale, blackish red.

'721-062 5000-5050 1004 Dolomite, cherty, brownish gray. 0.10
2721-063  5050-5100 100% Dolomite, pinkish gray.
l721-064 5100-5150 100% Dolomite, pinkish gray. 0.07

721-065 5150-5200 100% Dolomite, pinkish gray.
i721—066 5200-5250 100% Dolomite, pinkish gray. 0.06
I721-067 5250-5300 100% Dolomite, brownish gray.

2721-068 5300-5350 100% Dolomite, brownish gray. 0.06
E721-069 5350-5400 100% Dolomite, 1ight brownish gray.

721-070 5400-5450 100% Dolomite, light brownish gray. 0.04
i721-071 5450-5500 1004 Dolomite, light brownish gray to

brownish gray.

|Z721-072 5500-5550 100% Dolomite, brownish gray. 0.04

721-073 5550-5600 100% Dolomite, brownish gray.
(721-074 5600-5650 100% Dolomite, 1ight brownish gray to 0.04

brownish gray.

1721-075 5650-5700 1002 Dolomite, brownish gray.

721-076 5700-5750 100% Dolomite, brownish gray. 0.06
2721-077 5750-5800 1004 Dolomite, 1ight brownish gray to

brownish gray.



Table III

SCREEN ANALYSIS SUMMARY

oChem Well Total Organic
ple Interval Brief Lithological Description Carbon
umber (Feet) (% of Rock)
2721-078 5800-5850 100% Dolomite, 1ight brownish gray to 0.04
brownish gray.
!721-079 5850-5900 60% Dolomite, 1ight brownish gray to
brownish gray. '
. 40% Chert, very light gray.
2721-080 5900-5950 70% Dolomite, light brownish gray to 0.06
I brownish gray.
30% Chert, very light gray.
21-081 5950-6000 100% Dolomite, 1ight brownish gray to
brownish gray.
2721-082 6000-6050 60% Limestone, 1ight brownish gray. 0.09/0.09
l 40% Dolomite, 1ight brownish gray to
brownish gray.
21-083  6050-6100 80% Limestone, 1ight brownish gray.
20% Shale, dark gray.
621-084 6100-6150 100% Limestone, 1light brownish gray. 0.09
21-085 6150-6200 1004 Limestone, 1ight brownish gray.
Trace of shale.
l21-086 6200-6250 1004 Limestone, 1ight brownish gray. 0.07
Trace of shale.
I721-087 6250-6300 100% Limestone, 1ight brownish gray.
Trace of shale.
'21-088 6300-6350 50% Limestone, 1light brownish gray. 0.05
‘ 50% Dolomite, brownish gray.
21-089 6350-6400 80% Limestone, light brownish gray.
20% Dolomite, brownish gray.
21-090 6400-6450 80% Limestone, light brownish gray. 0.09
20% Dolomite, brownish gray.
2721-091 6450-6500 100% Limestone, 1ight brownish gray.



eoChem

Well

Table II1

SCREEN_ANALYSIS SUMMARY

Total Organic

. . . g Carbon
ample Interval Brief Lithological Description
Number (Feet) (¢ of Rock)
2721-092 6500-6550 100% Limestone, 1ight brownish gray. 0.08
I721-093 6550-6600 100% Limestone, 1ight brownish gray.
2721-094 6600-6650 70% Limestone, Tight brownish gray. 0.07
30% Dolomite, brownish gray.
2721-095 6650-6700 70% Limestone, Tight brownish gray.
30% Dolomite, brownish gray.
2721-096 = 6700-6750 70% Limestone, light brownish gray. 0.05
30% Dolomite, brownish gray.
I2721-097 6750-6800 70% Limestone, light brownish gray.
30% Dolomite, brownish gray.
1721-098 6850-6900 70% Limestone, 1ight brownish gray. 0.06
30% Dolomite, brownish gray.
l721-099 6850-6900 70% Limestone, 1ight brownish gray.
30% Dolomite, brownish gray.
t721-100 6900-6950 70% Limestone, 1ight brownish gray. 0.05
30% Dolomite, brownish gray.
r721~101 6950-7000 60% Siltstone, slightly silicified, light
gray.
40% Limestone, Tight brownish gray.
I2721-102 7000-7050 Tgneous rock. No sample picked.
7050-7100 Igneous rock. No sample picked.

i721—103



. T.0.C, = Total organic carbon, wt.%

sl = Free hydrocarbons, mg HGC/gof rock
52 = Residual hydrocarbon potential
potentlal{mg HC/g of rock)
83 = 02 produced from kerogen
pyrolysis (mg CO02/g of rock)

PC* = 0,083 (51 + 52)

Hydrogen

Index = mg HC/g organic carbon

Oxygen

Index = Mg C02/g organic carban

PI = 81/51 + 52 .

Table 1V Tmax = Temperature Index, degrees C
RESULTS OF ROCK-EVAL PYRQLYSIS
Depth
GeoChem Interval Tmax 51 52 s3 T.0.C. Hydrogen Oxygen
_ Sample No. (Fr.) ()] (mg/g) (mg/g) (mg/g) PI PCh {wt.%) Index Index

2721-001 2250-2300 417 0.02 0,05 0,14 0.33 0.00 0,12 41 116
2721-008 2600-~2650 329 0.01 0.02 0.13 0.50 0.00 0.04 50 325
2721-028 3300-3350 350 .00 0,05 0.11 0.00 ¢,00 0.16 31 - 68
2721-036 3700-3750 264 0.01 0.02 0.08 0,50 0,00 0.26 7 30
2721-050 44004450 277 0.02 0.05 0.12 0.33 0.00 0.18 27 66
2721-0586 4700-4750 265 0.01 0.00 0.11 0.01 0.00 0.23 0 47
2721-062 5000-5050 256 0.00 0.00 0.22 0.00 .00 0.10 0 220
2721-072 5500-5550 444 .04 0.01 0,22 1.00 0.00 0.04 25 550
2721-078 5700-5750 353 0.02 0.02 0.31 0.50 0.00 0.06 33 516
2721-082 6000-6050 227 0.02 0.02 0.30 .50 0.00 0.09 22 333
2721-084 6100-6150 346 0.04 0.03 0.35 0,67 0.00 0.09 33 388
2721-090 6400~6450 296 0,02 0.05 0.23 0.33 . 0.00 0.09 55 255
2721-094 6600-6650 444 0.01 0.00 0.30 0.01 " 0.00 0.07 o 428
2721-096 6700-6750 223 0,01 0.00 0.26 0.01 0.00 0.05 0 520
2721-100 6900~-6950 272 ¢.02 0.0L 0.22 1.99 0.00 0.05 29 440



Table V
VISUAL KEROGEN ASSESSMENT WORKSHEET

. GENERAL CAVED AND/OR SUMMARY
Bisbee Hills Unit #1 INDIGENOUS POPULATION (INTERPRETED) CHARACTERISTICS REWORKED POPULATION(S) ORGANIC
oROAE wiren] MATURATION WDEX e R ren|or wre] % |ochan wierea] Meronaton woex | Mype”
3, ‘\h‘\'i;" #‘é@‘. @?;‘v é@
3 & 4, “ #4':&':"
4 > °.‘§§:‘* & o"’d” & ¢ @éév":» s
“\v\f‘:\!",o";d-‘ n4+.i: “c‘* < .,\“t@"te';o . % ;v e ;; t
GEOCHEM N, DEPTH b Y S R SIS SR T o/ S/ A A
2721-001 2300 HiwsH
2721=003 2400 j=i- Hi=3=
2721-008 2650 Indeterminate b No kerogeni float ..
2721-014 2950 ? Hi~3— | | e VLOM
2721-026 3250 WsH= | | : H;H;=
2721-032 3550 N Wi—;H : ;=38
2721-038 3850 i ;H; - WiH;-
2721-044 4150 'E W;~;H ;-3
2721-030 4450 T WiH;~ WiH;—
2721056 . 4750 3-3B = | Wi—:H
2721-062 5050 [ 3mi— | Ami-g—
2721-068 5350 lAm; -3~ = Amg—:— VLOM
2721-074 5650 Am;—3— £ Am;—3—
2721-080 5950 Am(Al) 53— Am(AT)g—3— .
2721-082 6050 Jamg—s— E Amg—g- byrite
2721088 £350 Am(ALY 3z y i-i-
2721-096 6750 I Amj-i- | | $=3—
2721-100 6950 2| | |sparse inertinit indeterminate |VLOM

In samples -001 to -056, the woody material (W) includes a mixture of dark brown to black wood and inertinite.

VLOM = yary littla organic makarial

= drilling mud sourced organic contaminents




VITRINITE REFLECTANCE SUMMARY

GEOCHEM TYPE NUMBER MINIMUM MAXIMUM MEAN

SAMPLE ?fp?)" OF  POPULATION  OF REFLECTANCE REFLECTANCE REFLECTANCE

NUMBER " SAMPLE READINGS ( % Ro) ( % Ro) { % Ro)
T 2721-001 2300 CTG (1) 24 1.63 T 2.20 1.97

2721008 2650 CIG NO VITRINITE

2721-014 2950 CIG INSUFFICIENT KEROGEN FLOAT

2721-032 3550 CIG INSUFFICIENT KEROGEN FLOAT

2721-044 4150 CIG (L) 1 1.17 1.17 1.17

(2) 8 1.82 2.22 2.00
2721-056 4750 CIG {1) 3 1.99 2.09 2.04
2721-068 5350 CIG NO VITRINITE

STD. DEV.
{ % Ro)

0.159

0.133
0.050

REMARKS
REWORKED

INDIGENOUS
REWORKED

REWORKED



NUMBER OF READINGS

GEOCHEM NO. 2721-001 TYPE OF SAMPLE: CIG DEPTH/SAMPLE NO. 2300

CLIENT'S NAME MARSHALTL, YOUNG OIL, OQOMPANY WELL NAME BISBEE HIT1S NIT $#1

(NO. OF READINGS = 24) 1,63 1,72 1,78 1.8l 1.84 1.85 1.8 1.86 1.92 1.93 1.94 1.95 1.98 2.01
2,02 2,03 2,03 2,14 2.15 2.15 2.17 2.17 2.17 2.20

POPULATION NO. OF READINGS MIN. Ro(%) MAX. Ro( %) MEAN Ro( %)  STD. DEV.( %) REMARKS
(1) 24 1.63 2.20 1.97 0.159

24 —

7 C - CAVE CONTAMINATION
] X - INDIGENOUS POPULATION
O - RECYCLED
18
15 —
12 —
9.—
8
3—
B 0 0o o
] O 00 0O 00
. O 0 0000 0000 000
]||llrl‘lTTlTTl[llllilllltllllllIlIi'I[ll[]Ti'l]r]TT]lr[‘l|1T|ri1[17|lilillllllllllll|{||l||l]|[|lllillillflllIIIIIIIT—f
0.0 al Q.2 0.3 ) B} 0.6 0.7 0.8 09 10 It 1.2 13 1.4 2.3 (R 1.7 1.8 1.9 2.0 2.t 2.2 2.3

VITRINITE REFLECTANCE HISTOGRAM

The material in this sample resembles inertinite in texture but was measured because there was no clearly
definable vitrinite present.



NUMBER OF READINGS

GEOCHEM NO. 2721-044 TYPE OF SAMPLE: CIG DEPTH/SAMPLE NO. 4150

CLIENT'S NAME MARSHALL YOUNG OIL COMPANY WELL NAME BISBEE HILLS UNIT #1

(NO. OF READINGS = 9) 1,17 1.82 1.92 1.95 1.9 1.98 1.98 2.18 2.22

POPULATION NO. OF READINGS MIN. Ro{ %) MAX. Ro{ %) MEAN Ro{ %)  STD. DEV.{%) REMARKS

(1) 1 1.17 1.17 1.17 -
(2} 8 1.82 2,22 2.00 0.133

24—|
- C - CAVE CONTAMINATION
] X - INDIGENOUS POPULATION
18 - 0O - RECYCLED
15 —
12
-
9_1
=
5—
i 0
0 TIIIIIIIIIIIII[I[]I]TIlTi]TTI]ll'[f[lfllil]‘]l]lli'llllIllllii[rrlllllll_l‘-rlllll‘l|]|I|||!III||||]|||||||Ii|||]|0||ﬂ
0.0 Ql 0.2 0.3 A Q.5 0.6 0.7 0.8 09 10 il 1.2 13 1.4 L3 1.6 1.7 1.8 L9 20 2.1 2.2 23

VITRINITE REFLECTANCE HISTOGRAM

The material in the second population may be inertinite.



NUMBER OF READINGS

GEOCHEM NO. 2721-056 TYPE OF SAMPLE: CTG DEPTH/SAMPLE NO. 4750

CLIENT'S NAME MARSHALIL, YOUNG OIT. COMPANY WELL NAME BISBEE HIIIS UNIT #1

(NO. OF READINGS = 3} 1.99 2.03 2.09

POPULATION NO. OF READINGS MIN. Ro( %) MAX Ro( %) MEAN Ro( %)  STD. DEV.{ %) REMARKS
(1) 3 1.99 2,09 2,04 0.050

24 -
“ C ~ CAVE OONTAMINATION
| X - INDIGENQUS POPULATION
. O - RECYCLED
13 —
-
re -
9..—
G_
A
3
o 1|ill|l||||Jll|lll||lll1]|lllilllllllli]llll|llll]llll||||1|IIII|IIII]|H1|”II]1IIIIIIH[IIIl]IIITIIIII|III1[I||||
e Xs) al 0.2 0.3 ) . 0.6 c.7 0.8 09 1.0 11 12 1.3 14 1.3 1.6 7 L8 1.9 2.0 2.1 2.2 2.3

VITRINITE REFLECTANCE HISTOGRAM

The material in this sample méy be inertinite.
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APPENDIX A

INTRODUCTION

The systematic evaluative portion of this report on the Marshall R. Young
0il Company Bisbee Hills Unit No. 1 Well is composed of two sections as
described below:

SECTION I - Computerized Geochemical Interpretations

A.

A computerized formation-by-formation* interpretation is presented

using selected geochemical data that are available on all samples.,

The geochemical interpretation of each formation uses the following
geochemical information from samples within a given formation:

(1) sample lithology

(2) thermal maturity (TAI)

(3) total organic carbon content (TOC)

(4) volatile hydrocarbon (§; peak)

(5} kerogen type
The formation interpretations are computed for a shale source, a
carbonate source, and a sand/silt nonsource when present. The
formation interpretation section is comprised of three tables:
Table 1 Formation Interpretation
Table II Formation Summary Interpretation
Table 111  Formation Summary of Geochemical Data
A computerized sample-by-sample interpretation is presented using
selected geochemical data that are available on all samples., The

geochemical interpretation of each sample uses the same geochemical
information as the formation interpretation.




The sample interpretation section is composed of three tables and two
figures:

Table IV Sample Interpretation
Table V Sample Summary Interpretation
Table VI Sample Summary of Geochemical Data

Figure 1 Thermal Alteration Index (TAI) Maturity Profile

Figure 2 Vitrinite Reflectance (%Ro) Maturity Profile

SECTION I11- Data Plots

A.

A series of large computer generated diagrams of the geochemical data
plotted in well profile format is provided; reduced copies are
included in Appendix A. Sample lithology and formation tops are
presented in every plot. Standard diagrams are labeled as follows:

Figure 1 Summaxry of Organic Analyses — Cy—Cy Hydrocarbons

Figure 2 Summary of Organic Analyses - C,-Cy Hydrocarbons

(no data)
Figure 3 Summary of Organic Analyses - Source Character
Figure 4 Ci54+ Paraffin-Naphthene Gas Chromatograms
(no data)
Figure 5 Thermal Maturity Profiles
{(no data)
Figure 6 Summary of Pyrolysis Analyses

(Inadequate data)

Figure 7B Tissot Diagram = Hydrogen Index vs. Oxygen Index
(Inadequate data)

Other Computer-Generated Plots

i. GEOCHEM LOG (inadequate data)



TABLE OF FORMATION TOPS

Depth (feet) Formation (M.R,Young Tops)
100 Rhyolite Tuffs and Volcanic arrenites

1150 Rubio Peak Formation
1800 Lobo Formation?
2060 U-Bar Formation?
2419 Probable rhyolite intrusive?
2670 Hell-to-Finish Formation
5035 Fusselman Dolomite Formation
5590 Montoya Formation
5985 El Pasc Formation
6930 Bliss Formation
6980 Basement

7120 Total Depth



Simplified Flow Diagram for Systematic Evaluation

STEP I/DATA INPUT

1. Sample ID 1. Volatile hydrocarbon (S1)
2. Depth 2. Generated hydrocarbon (S2)
3. Lithology 3. Temperature (°C) of 52 peak
a. % Sandstone (8s) (TMAX)
b. % Siltstone (St) b. Total organic carbon (TOC)
¢. X% Shale (Sh) c. FKerogen type
d. % Carbonate (Cb) 1. 2 Amorphous (Am)
e. Z Evaporite (E) 2. % Herbaceous (H)
f. % Coal (C) 3. % Woody (W)
g. % Other (Ot) 4, % Coaly (C)
h. 2% Metamorphic (M) d. Thermal maturity indicators
4. Geochemical parameters " 1. Thermal alteration index (TAI)
a. Pyrolysis data 2, Vitrinite reflectance (%Ro)

<5

STEP I11/LITHOLOGY CHECK

If the sample is uninterpretable because it contains coal, mud
additives, or metamorphics, a statement is printed to that effect.
If a significant portion of the sample is composed of "other"
lithologies, the interpretation is referred to a footnote. If the
sample is composed of 60% or more of either source rocks (shale
and/or carbonate) or nonsource rocks (siltstones and/or sandstones)
the sample is interpreted in Step III below.

<

STEP III/INTERPRETATION PROCEDURES

Interpretations are based on the following parameters:
1. Lithology 4, Volatile hydrocarbon (S1}
2. Thermal maturity using TAIL 5. Kerogen type
3. Total organic carbon (TOC)
If a particular sample lacks only a TAI value, a TAI value ig taken
from & three term moving averge curve (Figure 1). The descriptive
terminology used relative to the parameter values is given below.

Output
D Formations:

Table III
Samples:
Table VI
Fig. 1
Fig. 2

Output

Formations
Table 1
Table IX
Samples
Table IV
Table V



INTERPRETIVE DESCRIPTIVE TERMINOLOGY

Thermal Alteration Index (TAI)

Value Descriptive Terminology

Immature

Moderately Immature
Moderately Mature
Mature

Very Mature
Severely Altered

B W R R e e
VNN ®O
]
FERWNN -
O =N

2 5.0 Met amorphosed
Value Associated Hydrocarbon Type
1.3 - 1.5 Biogenic Gas
1.5 - 2.2 Biogenic Gas and Immature 0il
2.2 - 2.5 Immature Heavy 0il
2.5 - 3.2 Mature 0il
3.2 - 3.4 Mature 0il, Condensate, and Wet Gas
3.4 - 3.8 Condensate and Wet Gas
> 3.8 Petrogenic Methane Gas
Total Organic Carbon (TOC)
Descriptive Terminology
Value in % Shale Carbonate
£ 0.12 Poor Poor
0.13 - 0.25 Poor Fair
0.26 - 0,50 Poor Good
0.51 - 1.00 Fair Very Good
1.01 - 2.00 Good Excellent
2,01 - 4,00 Very Good Excellent
2 4.00 Excellent Excellent
Volatile Hydrocarbon (S1)
Value in ppm Descriptive Terminology
< 200 Very Poor
201 - 400 Poor
401 ~ 800 Fair
801 ~ 1600 Good
1601 - 3200 Very Good

> 3200 Excellent



Kerogen 0il/Gas Factor

Z0il = (X Am) + 0.6 (X H) + 0.3 (ZW) + 0.1 (X C)
X Gas = 100 - % 0il

Vitrinite Reflectance (% Ro)

Value Descriptive Terminology
0.0 - 0.42 Immature
0.43 - 0.55 Moderately Immature
0.56 ~ 0.80 Moderately Mature
0.81 - 1,62 Mature
1.63 - 2.37 Very Mature
2,38 - 4.50 - Beverely Altered
> 4.50 Metamorphosed
Value Associated Hydrocarbon Type
0.30 - 0.35 Biogenic Gas
0.35 -~ 0.60 Biogenic Gas and Immature 0il
0.60 - 0.80 Immature Heavy 0il
0.80 - 1,20 Mature 0il
1.20 ~ 1.50 Mature 0il, Condensate and Wet Gas
1.50 - 2,00 Condensate and Wet Gas

2 2.00 Petrogenic Methane Gas



TABLE I

FORMATION INTERPRETATION

This table gives a formation by formation interpretation based on the
following parzmeters:

(1) Lithology

{(2) Thermal alteration index (TAI)
(3) Total organic carbon (TOC)

(4) Volatile hydrocarbon (S1)

(5) Kerogen type

If a TAI value is lacking for an otherwise interpretable sample, & TAIL
value is taken from a three term moving average plot of all the TAI data for
this well (see Figure 1).

The kerogen type oil/gas factor expressed as a percentage should be used as
a modifier to the interpretation; i.e., & high oil factor will enhance the oil
quality of the sample whereas correspondingly, a high gas factor will enhance
the gas ratio of the gample and diminish the oil prospectiveness.



JOB NUMBER: 2721

TABLE I

WELL NAME: BISBEE RILLS #1 FORMATIGN INTERPRETATION*
GEOCHEM
SAMPLE
NUMBER*#* DEPTH INTERPRETATION
100 et TOP OF VOLCANICS
1150 ——r==—————weewe TOP OF RUBIO PEAK FORM
1800 e ————— TOP OF LOBO FORMATTON
2060 —r————— e~ TOP OF U-BAR FORMATION
04SH 2060~ 2410 SHALE , MATURE NONSOURCE FOR OIL AND ASSOCIATED GAS
KEROGEN TYPE OIL/GAS FACTOR: OIL TYPE 32% GAS TYPE 68%
2410 =—s————e—we—n0 TOP OF INTRUSIVE
05CB 2410~ 2670 CARB , MATURE VERY POOR TO POOR OIL AND ASSOCTATED GAS SOURCE
KEROGEN TYPE OIL/GAS FACTOR NOT AVAILABLE
2670 . ==t————ermee——e TOP OF HTF FORMATTON
065H 2670- 4902 SHALE , MATURE NONSOURCE FOR OTL AND ASSOCIATED GAS
KEROGEN TYPE O1L/GAS FACTOR: OIL TYPE 39% GAS TYPE 61%
0688 2670~ 4902 SAND NONSOURCE - NO EVIDENCE OF RESERVOTRED OTL
KREROGEN TYPE O1L/GAS FACTOR NOT AVAILABLE
4902 —————mm—em———— T0P OF HTF FORM CONG
07¢B 4902- 5035 CARB , MATURE VERY PODR TO POOR OIL AND ASSOCIATED GAS SOURCE
REROGEN TYPE OIL/GAS FACTOR: OTL TYPE 99% GAS TYPE 1%
5035 m—msmmnee—————— TOP OF FUSSELMAN DOLM FORM ~——=—-mmm——
08CB 5035- 5590 CARB , MATDRE VERY PODR TO POOR OIL AND ASSOCIATED GAS SOURCE
KEROGEN TYPE OIL/CAS FACTOR NOT AVATLABLE
5590 ———ecem—————— TOP OF MONTOYA FORM
09CB 5590- 5985 CARB , MATURE VERY POOR TO POOR OIL AND ASSOCTATED GAS SOURCE
KEROGEN TYPE OIL/GAS FACTOR: OIL TYPE 99% GAS TYPE 1%
5985 00— —— TOP OF EL PASO FORM -—-
10CB 5985~ 6930 CARB , MATURE VERY POOR TO POOR OIL AND ASSOCIATED GAS SOURCE
KEROGEN TYPE OIL/GAS FACTOR: OIL TYPE 69% CAS TYPE 31%
6930 ———————— e TOP OF BL1SS SANDSTONE

* Rating parameters as defined in GeoChem's Source Rock Reference Manual.
*% All footnotes typed on separate sheets.
*%% Sample Type: CB~Carbonate Source, SH-~Shale Source, NS-Sand/Silt Non-Source.



TABLE I1

FORMATION SUMMARY INTERPRETATION

This table gives a formation by formation interpretation of each parameter
used in Table 1. The descriptive terminology used for each parameter is listed
in the introduction.



HOB M: 27F L | T | —— L OLE ]y = —— — — ] | N

WELL NAME: BISREE HILLS #1 FORMATION SUMMARY INTERPRETATION¥®

GEOCHEM . !

SAMPLE THERMAL#*** TOC hHC PRODUCTIVITY Z OIL Z GAS

NUMBER****  DEPTH LITHOLOGY TAI MATURITY XRO BICHNESS RICHNESS INDEX FACTOR FACTOR

100 s e ~= TOP OF VOLCANICS

115000000 e —— TOP OF RUBIO PEAK FORM
1800 —————— e TOP OF LOBO FORMATION
2060 e e TOP OF U-BAR FORMATION

045H 2060~ 2410 SHALE M PObR VERY POOR 0.29 32 68
2410 e TOP OF INTRUSIVE

05CB 2410- 2670 CARB M POOR VERY PCOOR 0.33 - -
2670 ————=——=——=<-== TOP OF HTF FORMATION

06SH 2676- 4902 SHALE M éOOR VERY POOR 0.23 o 39 61

D6NS 2670~ 4902 SAND H POOR VERY POOR 0.33 - -
4902 ————————— e == TOP OF HTF FORM CONG

07CB 4902~ 5035 CARB M POOR VERY POOR —_— 99 1
5035 ————— == TOP OF FUSSELMAN DOLM FORM -—-~w====--= -

0BCB 5035- 5590 - CARB M POOR VERY POOR 0.80 - -
5590 20 ermmeeem—e—ee— -- TOP OF MONTOYA FCRM

09CB 5590- 5985 CARB M POOR VERY FPOOR .50 95 1
5983 = e TOP OF EL PASO FORM

10CB 5985- 6930 CARB M POOR VERY POOR 0.53 69 31
6930 —————— TOP OF BLISS SANDSTONE

*Rating parsmeters #s defipned in GeoChem's Source Rock Reference Manual,

*% Value taken from @ 3 term ruaning average for all values of this parameter.

k% Thermal Maturity Abbreviations: IsImmature, MIsModerately Immature, MM=Moderately Mature, M=Mature,
VMeVery Mature, SA=Severly Altered, MT=Metamorphosed.

*%%* Sample Type: CB-Carbonate Source, SH-Shale Source, N§-Sand/8ilt Non—-Source.

*kkk# All footmotes typed on separate sheets.



TABLE 111

FORMATION SUMMARY OF GEOCHEMICAL DATA

This table gives & formation by formation listing of the data used in the

computerized interpretations.

follows:

(1
(2)
(3)
(4)
(5)
(6)

Sample mumber (7)
Depth (8)
Lithology

Volatile hydrocarbon (S1, ppm)
Generated hydrocarbon (S2, ppm) (9)
Maximum temperature of $2 peak (10)

The information given for each formation is as

Total organic carbon (TOC, %)
Kerogen composition (aworphous
(Am), herbaceous (H), woody (W),
and coaly (C))

Thermal alteration index (TAI)
Vitrinite reflectance (ZRo)



JOB NUMBER: 272] TABLE 111
WELL NAME: BISBEE HILLS #1 FORMATTON SUMMARY OF GEOCHEMICAL DATA

FORMATION NAME: VOLCANICS ( 100~ 1150)

R R N N N R N T NN NI N

PYROLYSIS DATA (PPM) MATURITY KERCGEN TYPE *#*  ZDIL AGAS
SEDTHMENT FACIES ( No/ % )* 51 52 S3 TMAX TOC  TAI**  ZRO%* ZA XH ZW XC  FACTOR FACTOR
SHALE SOURCE NOT PRESENT IN THIS FORMATION
CARBONATE SOURCE NOT PRESENT IN THIS FORMATION

SAND-SILT NON-SOURCE NOT PRESENT IN THIS FORMATTON

FORMATION NAME:; RUBTC PEAK FORM { 1150- 1800)

Pt TR (PP MATURTTY KEROGEN TYPE i Yo1L 2eas
SEDTMENT FACIES ( NO/ % )* 81 52 83 TMAX TOC  TAI%*  JRO¥** %A XH XW %C  FACTOR FACTOR

SHALE SOURCE NOT PRESENT IN THIS FORMATION

CARBONATE SOURCE NOT PRESENT IN THIS FORMATION

SAND-SILT NON-SOURCE NOT PRESENT IN THIS FORMATTON

FORMATION WAME: LOBO FORMATION ( 1300~ 2060)

L N N AR PR

PYROLYSTS DATA (PEM) MATURITY KEROGEN TYPE ¥ ZOIL ZGAS
SEDTHENT FACIES { NO/ % ¥ 51 52 53 THMAX TOC  TAI**  ZRO%* %A ZH W XC FACTOR FACTOR
SHALE SOURGE NOT PRESENT TN THIS FORMATION

CARBONATE SOURCE NOT PRESENT IN THIS FORMATION

SAND-SILT NON-SOURCE NOT PRESENT IN THIS FORMATION

* Number of ssmples and percent occurrence in this Formation.
*% Yalue taken from a 3 term smoothing for all values for this parameter.
*%% Kerogen Type: Am-Amorphous-Sapropel, H-Herbaceous, W-Woody, C-Coaly/Inertinite.



~ JOB NUMBER: 2721
WELL NAME: BISBEE HILLS #1

FORMATION NAME: U-BAR FORMATION ( 2060- 2410)

mrad s

TABLE 11I
FORMATTON SUMMARY OF GEOCHEMICAL DATA

PYROLYSTS DATA (PPM) HMATURITY KEROGEN TYPE #** %0IL %GAS
SEDITMENT FACIES { RO/ % )* 81 82 83 TMAX TOC  TAI%*  ZROw* ZA  ZH W %C FACTOR FACTOR
SHALE SOURCE ( 2/ 67)
AVG 20. 50. 140, 417 0.10 3.2 ——— 0 5 95 0 32 68
MIN 20. 50. 140. 417 0.07 3.2 o
MAX 20. 50. 140, 417 0.12 3.2 ———
CARBONATE SOURCE ( 1/ 33)
AVG —_ e 3.2 — _—— eem —— — —
MIN — e— 3.2 -—
MAX — m——— 3.2 —
SAND-STLT RON-SQURCE KOT PRESENT IN THIS FORMATION
FORMATION NAME: INTRUSIVE { 2410- 2670)
"""""""" PYROLYSIS DATA (PPM) MATORITY KEROGEN TYPE %k I0IL IGAS
SEDIMENT FACIES ( No/ % )* 81 52 83 TMAX TOC  TAI%k  ZRQ¥* %A %H XW ZC FACTOR FACTOR
SHALE SOURCE NOT PRESENT TN THIS FORMATION
CARBONATE SOURCE ¢ 1/ 50)
AVG 10. 20. 130. 329 0.04 3.1 ———— e -— -—
MIN 10. 20. 130, 329 0.04 3.1 -—
MAX 10, 20, 130, 329 0.04 3.1 _—
SAND-SILT NON-SOURCE ( 1/ 50)
AVG - —— m——— 3,1 —— —— e —— —— ——
MIN -—  ———— 3. —
MAX — m———— 3,1 ————

* Number of samples and percent occurrence in this Formation,
%% Value taken from a 3 term smoothing for all values for this parsameter.
*%k Kerogen Type: Am—Amorphous—-Sapropel, H-Herbaceous, W-Woody, C-Coaly/Inertinite,



JOB WUMBER: 2721 TABLE TII
WELL NAME: BISBEE HILLS #1 FORMATION SUMMARY OF GEOCHEMICAL DATA

FORMATION NAME: HTF FORMATION ( 2670~ 4902)

D R R R I R N R R “ebereres

PYROLYSIS DATA (PPM) MATURITY KEROGEN TYPE #%* %0715 ZGAS

SEDIMENT FACIES ( WO/ % )* s8] s2 83 TMAX TOC  TAI#*%  ZRO%* %A ZH %W ZIC FACTOR FACTOR
SHALE SOURCE ( 35/ 88) .
AVG 10, 33, 113. 297 0.12 3.2 1.17 o 29 71 0 39 61
MTN 0. 0. 110, 265 0.05 3.0 1,17
MAX 20. 50. 120, 350 0.23 3.3 1.17
CARBONATE SOURCE ( 2/ 5)
AVG — 0,07 3.2 e — e —em e -— —
MIN : -— 0,06 3.0 e
MAR . -— 0.07 3.3 -—
SAND-SILT NON-SOURCE ( 3/ 8)
AVG 10. 20, 80. 264 0.26 3.3 -— —— e —em —ee ——— -—
MIN , 10, 20, 80. 264 0.26 3.3 ———
MAX "0, 20. 80. 264 0.26 3.3 ————
FORMATTON NAME: HTF FORM CONG { 4902- 5035)

o PYROLYSIS DATA (PPM) MATURITY KEROGER TYPE **% Z01L ZGAS

SEDIMENT FACIES ( No/ % )* sl 52 53 TMAX TOC TAT**  ZRO%* Z4 %H %W %C FACTOR FACTOR
SHALE SOURCE NOT PRESENT IN THIS FORMATION
CARBONATE SOURCE ( 2/100)
AVG 0. 0. 220, 256 0.11 3.3 -—— 99 0 0 o 99 1
MIN 0. 0. 220, 256 0.10 3.3 _—
MAX 0 0. 220. 256 0,10 3.3 ———

SAND-SILT NON-SOURCE NOT PRESENT IN THIS FORMATION

* Number of ssmples and percent occurrence in this Formation.
%k Valye taken from & 3 term smoothing for all values for thie parameter.
#¥% Kerogen Type: Am-Aworphous-Sapropel, H-Herbaceous, W-Woody, C-Coaly/Inertinite.



JOB NUMBER: 272}
WELL NAME: BISBEE HILLS #1

TABLE IIT
FORMATION SUMMARY OF GEOCHEMICAL DATA

FORMATION NAME: FUSSELMAN DOLM FORM ( 5035- 5590)

PYROLYSIS DATA (PPM) MATURITY KEROGEN TYPE ##% Z01L ZGAS
SEDIMENT FACIES ( Np/ Z )* 51 52 53 TMAX TOC  TAI**  ZRO¥* ZA X¥H %W ¥%C FACTOR FACTOR
SHALE SOURCE NOT PRESENT IN THIS FORMATION
CARBONATE SOHRCE { 11/100)
AVG 40. 10, 220, 4b4 0.06 3.3 —— — mem e — -— _—
MIN 40, 10. 220. 444 0.06 3.3 —
MAX 40, 10. 220. 444 0.07 3.4 —_—
SAND-SILT NON-S0URCE NOT PRESENT IN THIS FORMATION
FORMATTON NAME: MONTOYA FORM ( 5590- 5985)
’ PYROLYSIS DATA (PPM) MATURITY KEROGEN TYPE ##% Z01L 1GAS
SEDIMENT FACIES ( RO/ % )* 51 82 53 TMAX TOC  TAL*  IRO** %A XH W %C FACTOR FACTOR
SHALE SOURCE NOT PRESENT IN THIS FORMATION
CARBONATE SOURCE ( 8/100}
AVG 20. 20. 310. 353 0.05 3.4 ———— 99 0 0 o 99 1
MIN 20. 20, 310. 353 0.04 3.4 —
MAX . 20. 20, 310. 353 0.06 3.4 —_—
SAND-SILT MON-SOURCE NOT PRESENT IN THIS FORMATTION
FORMATTON NAME: EL PASO FORM ( 5985- 6930)
. PYROLYSIS DATA (PPM) MATURITY KEROGEN TYPE %% Z0TL ZCAS
SEDIMENT FACIES ( NO/ % )* 51 82 83 THAX TOC  TAI**  ZRO%* ZA ZH ZW °"ZC FACTOR FACTOR

SHALE SOURCE NOT PRESENT TN THIS FORMATION

% Number of samples and percent occurrence in this Formation.

** Value raken from a 3 term smoothing for all values for this parameter.
**k Kerogen Type: Am—Amorphous-Sapropel, H-Herbaceous, W-Woody, C-Coaly/Irertinite,



TABLE TII1
FORMATION SUMMARY OF GEOCHEMICAL DATA

JOB NUMBER: 2721
WELL NAME: BISBEE HILLS #!

FORMATION MAME: EL PASO FORM ( 5985- 6930)

L L I S I I A AR ) D R I A I

PYROLYSTS DATA (PPM) MATURITY KEROGEN Z0IL %GAS
SEDIMENT FACTES ( No/ Z )* 81 52 s3 TMAX TOC  TAI**  XRO¥* %A ZH ZH %C PACTOR FACTOR
CARBONATE SOURCE ( 19/100)
AVG 20, 18. 277. 301 0.07 3.4 ——— 66 0 0 33 69 31
MIN 10. 0. 220, 223 0.05 3.4 -——
MAX 40, 50, 350, 444 0,09 3.4 -—
SAND~-SILT NON-SOURCE NOT PRESENT IN THIS FORMATION
FORMATION NAME: BLISS SANDSTONE ( 6930- 6980)
PYROLYSIS DATA (PPM) MATURITY KEROGEN TYPE wi# Z01L %6AS
SEDIMENT FACIES ( No/ %2 )* 51 $2 s3 TMAX TOC  TAI**  ZRO** %A 2ZH %W XC TFACTOR FACTOR

SHALE SOURCE HOT PRESENT TN TRIS FORMATION

CARBONATE SOURCE NOT PRESENT IN THIS FORMATION

SAND-SILT NON-SOURCE ( 1/100)
AVG -—

MIN ——
MAX -

* NMumber of samples and percent occurrence in this Formation.
%% Yalue taken from a 3 term smoothing for all values for this parameter.
dkk Kerogen Type: Am-Amorphous—Sapropel, H-Herbaceous, W-Woody, C-Coaly/Inertinite.



TABLE IV

SAMPLE INTERPRETATION

This table gives a sample by sample interpretation based on the following
parameters:

(1) Lithology

(2) Thermal alteration index (TAI)
(3) Total organic carbon (TOC)

(4) Volatile hydrocarbon (§1)

(5) Rerogen type

If a TAI value is lacking for an otherwise interpretable sample, a TAI
value is taken from a three term moving average plot of &ll the TAI data for
this well (see Figure 1).

The kerogen type oil/gas factor expressed as a percentage should be used as
& modifier to the interpretation; i.e., a high oil factor will enhance the oil
quality of the sample whereas correspondingly, a high gas factor will enhance
the gas ratio of the sample and diminish the oil prospectiveness,



JOB RUMBER: 2721 TABLE IV

WELL NAME: BISBEE HILLS #) SAMPLE INTERPRETATION*
GEOCHEM
SAMPLE
NUMBER***  DEPTH INTERPRETATION
100 ———————— —~ TOP OF VOLCANICS
1150 —emmaee——mewm TOP OF RUBIO PEAK FORM
1800 ————————— TOP OF LOBO FORMATION
2060 20000 ——mme———— wwe=r TOP OF U~BAR FORMATION
001 2250- 2300 SHALE , MATURE NONSOURCE FOR OIL AND ASSOCIATED GAS
KEROGEN TYPE OIL/GAS FACTOR: OIL TYPE 33% CAS TYPE 672
2410 —~mee——ewum—= TOP OF INTRUSIVE
008 2600~ 2650 CARB , MATURE VERY POOR TO POOR OIL AND ASSOCTATED CAS SOURCE
KEROGEN TYPE OTL/CAS FACTOR NOT AVAILABLE
2670 . ———meeie—eme—— TOP OF HTF FORMATION
028 3300- 3350 SHALE , MATURE NONSOURCE FOR OTL AND ASSOCIATED GAS
KEROGEN TYPE OIL/GAS FACTOR NOT AVAILABLE
036 3700~ 3750  SAWD HONSOURCE - RO EVIDEWCE OF RESERVOIRED O1L
' KEROGEN TYPE OIL/GAS FACTOR NOT AVAILABLE
050 4400~ 6450 SHALE , MATURE KONSOURCE FOR OIL AND ASSOCIATED GAS
KEROGEN TYPE OIL/GAS FACTOR: OIL TYPE 38X GAS TYPE 62%
056 4700~ 4750 SHALE , MATURE WONSOURCE FOR OIL AND ASSOCIATED GAS
KEROGEN TYPE OIL/GAS FACTOR: OIL TYPE 33% GAS TYPE 67%
4902 ——=mmmtee e TOP OF HTF FORM CONG
062 5000- 5050 CARE , MATURE VERY PGOR TO POOR OIL AND ASSOCIATED GAS SOURCE
KEROGEN TYPE OTL/GAS FACTOR: OIL TYPE 99% GAS TYPE 1%
5035 seemmmmmee———ac TOP OF FUSSELMAN DOLM FORM —=—mr——w——n
072 5500~ 5550 CARE , MATURE VERY POOR TO POOR OYL AND ASSOCIATED GAS SOURCE
EEROGEN TYPE OTL/GAS FACTOR NOT AVATILABLE
5590 —————— —— TOP OF MONTOYA FORM
078 5800- 5850 CARB , MATURE VERY POOR TO POOR OTL AND ASSOCTATED GAS SOURCE

KEROGEN TYPE QIL/GAS FACTOR NOT AVAILABLE

* Rating parameters as defiped in GeoChem's Source Rock Reference Manual.
¥% All footnotes typed on separate sheets,
**k Sample Type: Blank-Cuttings, C-~Core, S-Sidewall Core.



JOB WUMBER: 2721 TABLE 1IV¥
WELL HAME: BISBEE HILLS #1 SAMPLE INTERPRETATION*
GEOCHEM
SAMPLE
NUMBER*** DEPTH INTERPRETATION
5985 ~—w==——————-== TOP OF EL PASO FORM
082 6000~ 6050 CARE , MATURE VERY POOR TO POOR OTL AND ASSOCIATED GAS SOURCE
KEROGEN TYPE OTL/GAS FACTOR NOT AVAILABLE
084 6100- 6150 CARB , MATURE VERY POOR TO POOR OTL AND ASSOCIATED GAS SOURCE
KEROGEN TYPE OIL/GAS FACTOR ROT AVAYLABLE
090 6400~ 6450 CARB , MATURE VERY POOR TO POOR OTL AND ASSOCIATED GAS SOURCE
KERDGEN TYPE OIL/GAS FACTOR NOT AVAILABLE
094 6600~ 6650 CARB , MATURE VERY POOR TO POOR OIL AND ASSOCIATED GAS SOURCE
KEROGEN TYPE OIL/GAS FACTOR ROT AVAILABLE
096 6700~ 6750 CARB , MATURE VERY POOR TO POOR OIL AND ASSOCTATED GAS SOURCE
KEROGEN TYPE 011./GAS FACTOR: OIL TYPE 992 GAS TYPE 1X
100 6300~ 6950 CARE , MATURE VERY POOR TO POOR OTL AND ASSOCIATED GAS SQURCE
KEROGEN TYPE OTL/GAS FACTOR: OIL TYPE 10X GAS TYPE 90%
£930 m——————————e—e—— TOP OF BLISS SANDSTORE

* Rating parameters as defined in CeoChem's Source Rock Reference Manual.
*% All footnotes typed on separate sheets.
wkk Sgmple Type: Blank-Cuttings, C~Core, S5-Sidewall Core.



TABLE V

SAMPLE BUMMARY INRTERPRETATION

This table gives a sample by sample interpretation of each parameter used in
Table IV. This descriptive terminology used for each parameter is listed in the
introduction.



JOB NUMBER: 272}
WELL NAME: BISBEE HILLS #1

TABLE V

SAMPLE SUMMARY INTERPRETATION*

SANPLE. THERMAL#¥* TOC HC PRODUCTIVITY % OIL % GAS
NUMBER****  DEPTH LITHOLOGY TAT MATURITY XRO RICHNESS RICHNESS INDEX FACTOR FACTOR
100 e TOP OF VOLCANICS

1150 —————an --- TOP OF RUBIO PEAK FORM
1800 ——————tee—————— TOP OF LOBO FORMATTON
2060 ——————————e TOP OF U-BAR FORMATION

001 2250- 2300  SHALE M POOR VERY POOR 0.29 33 67
2410 —————— TOP OF INTRUSLVE

008 2600~ 2650  CARB M o POOR VERY POOR 0.33 - -
2670 e TOP OF HTF FOBRMATION

028 3300- 3350  SHALE M bk POOR VERY POOR 0.00 - -

036 3700~ 3750  SAND M POOR VERY POOR 0.33 - -

050 4400~ 4450  SHALE ¥ M POOR VERY POOR 0.29 38 62

056 4700~ 4750  SHALE H POOR VERY POOR 1.00 33 67
4902 e TOP OF HTF FORM CORG

062 5000- 5050  CARB M POOR VERY POOR m— 99 1
5035 e TOP OF FUSSELMAN DOLM FORM w--=-mm-----

072 5500- 5550  CARB M POOR VERY POOR 0.80 - -
5590 —————ee TOP OF MONTOYA FORM

078 5800- 5850  CARB M x POOR VERY POOR 0.50 - —
5985 ~-————————~ TOP OF EL PASO FORM

082 6000~ 6050  CARB M POOR VERY POOR 0.50 - -

*Rating porameters as defined in GeoChem's Source Rock Reference Manual.

**% Value taken from a 3 term running average for all values of this parameter.

*&* Thermal Maturity Abbreviations: I=Immature, MI=Moderately Immature, MM=Moderately Mature, M=Mature,
VM=Very Mature, SA=Severly Altered, MT=Metamorphosed.

*kk% Sample Type: Blank—Cuttings, C-Core, S-Sidewall Core.

*dkkk All footnotes typed on separate sheets.



JOB NUMBER: 2721 TABLE V

WELL NAME: BISBEE RILLS #1 SAMPLE SUMMARY INTERPRETATION*

GEOCHEM

SAMPLE THERMAL#4k TOC HC PRODUCTIVITY % OIL % GAS

NUMBER*¥***  DEPTH LITHOLOGY TAI MATURITY ZRO RICHNESS RICHNESS INDEX FACTOR FACTOR
084 6100- 6150 CARB H ** PCOR VERY POOR 0.57 - -
050 6400~ 6450 CARB H *& POOR VERY POOR 0.29 - -
094 6600~ 6650 CARB M ** POOR VERY POOR 1.00 - -
096 6700- 6750 CARB M POOR VERY POOR 1.00 99 1
100 6900- 6950 CARB . M oww POOR VERY POOR 0.67 1o 90

6930 -—--:—----— TOP OF BLISS SANDSTONE

*Rating parameters as defined in GeoChem’s Source Rock Reference Mznual.

#*% Value taken from a 3 term running average for all values of this parameter.

&% Thermal Maturity Abbreviationas: I=Immature, MI=Moderately Immature, MM=Moderately Mature, M=Mature,
VM=Very Mature, SA=Severly Altered, MT=Metamorphosed.

*khk Sample Type: Blank-Cuttings, C-Core, S-Sidewall Core.

dkkdk All footnotes typed on separate sheets,



TABLE VI

SAMPLE SUMMARY OF GEOCHEMICAL DATA

This table gives a sample by sample listing of the data used in the

computeriged interpretations.

as follows:

(1)
(2)
(3)
(4)
(5)
(6)

Sample number (7
Depth (8)
Lithology

Volatile hydrocarbon (S1, ppm)

Generated hydrocarbon (52, ppm) (9).

Maximum temperature of 82 peak (10)

The information given for each formation is

Total organic carbon (TOC, %)
Rerogen composition (amorphous
(Am), herbaceous (H), wnody (W),
and coaly (C))

Thermal alteration inder (TAI)
Vitrinite reflectance (%Ro)

The TAI and XRo values are plotfed on Figures 1 and 2 respectively; values
of TAI or %¥Ro indicated with an asterisk (*) are taken from the three term

moving average plot of the respective parameter.

Sample types are indicated by

"blank" (cuttings), "C" (conventional core) and "“8" (sidewall core). Cazsing
points and the tops of all formations penetrated by the well are displared on
all tables with associated depths.



JOB NUMBER: 2721

TABLE VI: SAMPLE SUMMARY OF GEQCHEMICAL DATA

WELL NAME: BISBEE HILLS #1
THERMAL
GEQCHEM PYROLYSIS DATA (PPM) KEROGEN TYPE*## MATURITY
gﬁ:ggg*** DEPTH LITHOLOGY#* TMAX 51 52 53 ToC  ZAm ZH v IC TAT  IRD
100 ———— e TOP OF VOLCANICS
1150 —————————e— e TOP OF RUBIO PEAK FORM
1800 ~~e—e—— = TOP OF LOBO FORMATION
2060 m—————— TOP OF U-BAR FORMATION
001 2250- 2300 60Sh 30Se 10Cb 417 20. 50, 140, 0,02 0 10 90 0 3.2 -—-
002 2300- 2350 60Ch 30Sh 10Ss ——- - - - R T—
003 2350- 2400 60Sh 30Ss 10Cb —- 0.07 0 0 99 0 3.2 -
004 2400- 2450 700t 20Sh 10Cb  =-- - - -- - e e
2410 —————————— TOP OF INTRUSIVE
005 2450- 2500 1000t -— - - - — e e
006 2500- 2550 1000t -— - - - — e e
007 2550~ 2600 1000t — - - -- — e mem-
008 2600~ 2650 100Cb 329 10. 20, 130. 0.04 - - - = (3,1)% —omm
009 2650~ 2700 608t 40Sh ——— - - - — == e
2670 ———————— TOP OF HIF FORMATION
010 7700~ 2750 60Sh 20St 20Cb  -—- 0.09 - - - e e
011 2750- 2800 80Sh 208t -— - - -~ m— o mmem
012 2800~ 2850 100Sh — 0.05 -—- — - — - e
013 2850- 2900 100Sh — - - - — —— ——
014 2900~ 2950 100Sh — 0.05 © 99 0 0 3.0 --—

* Value taken from a 3 term smoothing for this parameter.
3% Lithologies: Sg-Sandstone, S5t-~Siltstone, Sh-Shale, Cb-Carbonate, E-Evaporite, G-Coel, Ot-Other.
¥*k Sample Type: Blank-Cuttings, C-Core, S$-Sidewall Core
***k Kerogen Type: Am—Amorphous-Sapropel, H-Herbaceous, W-Woody, C-Coaly/Inertinite



JOB NUMBER: 2721

WELL NAME: BISBEE HILLS #1

TABLE VI1: SAMPLE SUMMARY OF GEOGREMICAL DATA

THERMAL
GEOCHEM PYROLYSIS DATA {PPM) KEROGEN TYPE#kh# MATURITY
gg:;gg*** DEPTH LITHOLOGY #* TMAX T0C Zém ZH H IC TAT %R0
015 2950- 3000 60Sh 40Ss — -— - - m— o—— ——
016 3000- 3050 70Cb 30Sh —_— 0.06 ~- —_— - — m—— o
017 3050- 3100 608h 40Ch — - - - — e -
018 3100- 3150 60Sh 40Cb -— 0.09 —- - - — e e
025 3150~ 3200 60Sh 40CH — _— - — .
026 3200- 3250 1005h -— 0.09 0 25 75 0 3.1 -—
027 3250~ 3300 BOSh 20Ss — _— - - _— mem e
028 3300- 3350 100Sh 350 0. 50. 110. 0.16 -- - - — (3.1)* ~on
029 3350~ 3400 80Sh 208s — - —_— - — m— ———
030 3400- 3450 BOSh 2083 —-— 0,12 — - - -— —— e
o 3450~ 3500 608h 40Ss — —_— - — — m—— e—
03z 3500~ 3550 1008h — 0.11 0 10 90 0 3.3 =-—o
033 3550~ 3600 600t 40Sh — — — _— — e e
034 3600~ 3650 1000t — - _— _— — e e
035 3650— 3700 1000t — - - _— — e =
036 3700- 3750 60Ss 40Sh 264 10. 20. 80. 0.26 -—- - - == (3.3)% —m
037 3750~ 3BOD  60Sa 405h —_— - -_— -_— — mem meme
038 3800~ 3850 60Sh 40Ss — 0.11 0 25 75 0 3.3 ~=-—
039 3850- 3900 608k 40Ss - —_— — - — —— ———
040 Jgoe- 605h  408s — 0.09 -~ — — — mmm moee

3950

* Value taken from a 3 term smoothing for this parameter.

** Lithologies: $s-Sandstone, St-Siltstone, Sh-Shale, Cb-Carbonate, E-Evaporite, G-Coal, Ot-Other.

¥k Sample Type: Blank-Cuttings, C-Gore, S-Sidewall Core

#kik Kerogen Type: Am-Amorphous-Sapropel, H-Herbaceous, W-Woody, C-Coaly/Inertinite



JOB NUMBER: 2721

WELL NAME: BISBEE HILLS #1

TABLE VI: SAMPLE SUMMARY OF GEOCHEMICAL DATA

THERMAL
GEOCHEM PYROLYSIS DATA (PPM) EEROGEN TYPE##k# MATURITY
Sﬁﬁgﬁﬁ*** DEPTH LITHOLOGY#* THMAX T0C ZAm %R A IC TAT 2RO
04l 3950- 4000 60Sa  40Sh -— - _— — T
o042 4000~ 4050 60Sh 40Ss —_— 0.08 — -— - —— e o
043 4050- 4100 60Sh 40Ss -— _— _— - —— oo e
044 4100~ 4150 100Sh —_— 0.09 0 10 90 0 3.3 1.17
045 £150- 4200 708h 30Ss _— - - - — e e
046 4200- 4250 60Sh 40Ss -— 0.11 - - -— — e me——
047 4250~ 4300 60Sh 400t -_— - - — — e e
048 4300— 4350 70Sh 30Ss _— 0.10 - - _ _— mm— ——
049 4350- 4400 700t 305h —— —-— - - —— e
050 4400- 4450 60Sh 30Ss 10Cb 277 20. 50. 120. 0.18 0 25 75 0 3.3 (1.17)*
051 4450~ 4500 508h 2088 200t ——- - — -— e e
1ocb
052 4500- 4550 60Sh 308s 10Chb  --- 0.16 — - - SV,
053 4550- 4600 50Sh 40Sa 10Ch ~—- — — - -l e
054 4600~ 4650 60Sh 40Bs — 0.12 - - - .
035 4650~ 4700 60Sh 40Ss -— - - — — e
056 4700~ 4750 6D8Sh 40Ss 265 10. 0. 110, 0.23 0 11 89 0 3.3 -
057 4750- 4800 60Sh 40Ss —_ - - - — m— ——
058 4B00- 4850 100Sh —_— 0.17 - _— - — e—— ——
059 4850~ 4900 60Sh 40Ss —_— —~ - —_— — ——— ————

* Value taken from a 3 term smoothing for this parameter,

** Lithologies: Ss-Sandstone, St-Siltstone, Sh-Shale, Cb-Carbonate, E-Evaporite, C-Coal, Ot=Other.

*%% Spmple Type: Blank-Cuttings, C-Core, S-Sidewall Core

##kk Ferogen Type: Am-Amorphous~Sapropel, H-Herbaceous, W-Woody, C-Coaly/Inertinite



JOB NUMBER:

2721

WELL WAME: BISBEE HILLS #1

TABLE VI: SAMPLE SUMMARY OF GEOCHEMICAL DATA

THERMAL
GEOCHEM PYROLYS1S DATA (PPM) KEROGEN TYPE#¥##k MATURITY
gﬁ:ﬁﬁﬁ*** DEPTH - LITHOLOGY¥* TMAX s1 82 53 TOC %Am b4 F17] ZC TAT ZIRO
060 4900- 4947 100Ch -— 0.07 - - - —_ e
4902 m————————— TOP OF HTF FORM CONG
061 4947- 5000 70Cb 30Sh — - - -— —_— mmm mm—m
062 5000- 5050 100Cb 256 0. 0. 220. 0.I0 99 0 0 0 3.3 =—---
5035 —————— -— TOP OF FUSSELMAN DOLM FORM ==c—smwwomo-
063 5050- 5100 100Cb — - - - B
064 5100- 5150 100Cb -— 0.07 -—- - — ——— e
065 5150~ 5200 10OCb - — - — — mem e
066 5200~ 5250 100Ch -— 0.06 —- - — —_— e—— e——
067 5250- 5300 100Ch — -— - - — e e
068 5300- 5350 100Cb —— 0.06 —- —_ - - m—— m——
069 5350~ 5400 100Cb —_— — — — o ——
070 5400~ 5450 100Ch -— 0.06 -~ _— - — o ——
071 5450- 5500 100Cb —— - - - e
072 5500~ 5550 100Cb 444 40, 10. 220, 0.04 —- - - == (3.,4)% —-=-
073 3550~ 5600 100Cb -—_ - - - — e o
5590 e TOP OF MONTOYA FORM
074 5600~ 5650 100Cb — 0.04 99 0 0 0 3.4 -
075 5650~ 5700 100Chb — - - - -
076 5700~ 5750 100Cb R 0.06 — _ — e e e

* Yalue taken from e 3 term smoothing for this parameter.
** lithologies: Ss-Sandstone, St-Siltetone, Sh-Shale, Cb-Carbonate, E-Evaporite, C~Coal, Ot-Other.
*h* Semple Type: Blank-Cuttings, C-Core, S-Sidewall Core
*&¥k Kerogen Type: Am-Amorphous-Sapropel, H-Herbaceous, W-Woody, C-Coaly/Inertinite



JOB NUMBER:

2721

WELL RAME: BISBEE HILLS #1

TABLE VI: SAMPLE SUMMARY OF GEOCHEMICAL DATA

THERMAL

GEOCHEM PYROLYSIS DATA {PPM} KERCGEN TYPE*iiw MATURITY

:ﬁ:ggﬁ*** PEPTH LITHOLOGY %% THAX s1 82 83 TOC ZAm T w Ic TAI  ZRD
077 5750- 5800 100Cb —_— - - - _— ——— ——
078 5800- 5850 10OCh 353 20. 20. 310. 0.04 -~ - -- == {3.4)Y% ===
079 5850~ 5900 60Cb 400t _— —-— _— -_ —_— e e
080 5900~ 5950  70Cb 300t — 0.06 99 0 0 0 3.4 e
081 5950- 6000 100Ch —_ - - - .

5985 ————— ~= TOP OF EL PASO FORM

082 6000~ 6050 100Cb 227 20. 20. 300. 0.09 -— — - == (3.4)% —~mm
083 6050- 6100 80Cb 208h _— - - - o — ——
084 6100- 6150 100CH 346 40, 0. 350. 0.09 -- - - — {3.4)% ———
085 6150- 6200 100CH —_— —_— —_— - _— m—— m——
086 6200- 6250 100CHb -_— 0.07 -- - — —_— e ——
087 6250~ 6300 100Ch _— - — _— — m—— ———
088 6300~ 6350 100Chb -— 0.05 99 0 ] 0 3.4 -—-
089 6350~ 6400 100CH —— —_— - - P
090 6400~ 6450 100Ch 296 20, 50, 230, 0.09 -~ - - == (3.4)% ——u
091 6450~ 6500 100Cb — - - - —— —— ——
092 6500- 6550 100Cb _— 0.08 - - - —_— e oo
093 6550- 6600 100CH _— -— - _— . eie mme-
094 6600~ 6650 100Chb hih 10. 0. 300, 0.07 -~ - - = (3.4)% ~—mm
095 6650~ 6700 100Cb —_— -— _— _— _— emm e

* Value taken from & 3 term smoothing for this parameter.
** Lithologies: Ss-Sandstone, St-Biltstone, Sh-Shale, Cb-Carbonate, E-Evaporite, C-Coal, Or—-Other.
wik Sample Type: Blank-Cuttings, C-Core, S-Sidewsll Core

¥k Kerogen Type: Am—Amorphous~Sapropel, H-Herbaceous, W-Woody, C-Coaly/Inertinite



JOB NUMBER: 2721

WELL NAME: BISBEE HILLS #1

TABLE VI: SAMPLE SUMMARY OF GEOCHEMICAL DATA

THERMAL
GEOCHEM PYROLYSIS DATA (PPM) KEROGEN TYPE#* k¥t MATURITY
:Szggg*** DEPTH LITHOLOGY ** THAX sl 52 83 TOC ZAm it v IC TAI ZRO
096 6700~ 6750 100CbH 223 10, 0. 260, 0.05 99 0 0 0 3.4 —==
097 6750~ 6800 100Cb _— - - - — e e
098 6800~ 6850 100CH -— 0.06 — - —— — —— -
099’ 6850- 6900 100ChH _— - - - — s m——
160 6900- 6950 10CCH 272 20, 10. 220. 0.05 0 0 0 99 (3.4)% ———
6930 2 e TOP OF BLISS SANDSTONE
101 6950~ 7000 608t 40Cb — - - - - e ——

* Value taken from & 3 term smoothing for this parameter.
% Lithologies: Se-Sandetone, St-Siltstone, Sh~Shale, Cb-Carbonate, E-Evaporite, C-Cosl, Ot—Other.
*** Semple Type: Blank-Cuttings, C-Core, S-Sidewall Core
*hkk RKerogen Type: Am-Amorphous-Sapropel, H-Herbaceous, W-Woody, C-~Coaly/Inertinite



FIGURE 1

THERMAL MATURITY PROFILE

DSING THE THERMAYL, ALTERATION INDEX (TAI)

This figure displays a thermal maturity profile for the well usirg the
thermal alteration index (TAI), The raw data plot displays the TAI values of
individual samples plotted versus depth (150 foot intervals). Within a particu~
lar interval an “A" indicates one TAI values and a "B" indicates two TAI deter-
minations of the same value, etc. The "AVG" gives the average TAI value for
that interval,

The three term moving average plot displays a TAI profile smoothed by a
three term moving average. The “AVG" gives the average for the particular
interval. When a sample lacks a TAI value for interpretation, a TAI value is
taken from this smoothed curve for that sample depth.

The descriptive terminology used to define thermal maturity, the associated
hydrocarbon type, and the numerical values of TAI corresponding to this termi-
nology is given below.

Associated
TAI Value Descriptive Terminology TAI Value Hydrocarbon Type
1.0 - 1.7 Tmmature (I) 1.3 - 1.5 Biogenic Gas
1.8 - 2.1 Moderately Immature (MI) 1.5 - 2.2 Biogenic Gas and
2.2 - 2.5 Moderately Mature (MM) Imature 0il
2,6 - 3.5 Mature (M) 2,2 - 2.5 Tumature Hesvy 0il
3.6 = 4.1 Very Mature (VM) 2.5 ~ 3.2 Mature 0il
4,2 - 4.9 Severely Altered (8A) 3.2 - 3.4 Mature 0il, Conden-
2 5.0 Metamorphosed sate and Wet Gas

2 3.8 Petrogenic Methane

Gas

Tops are shown by & dashed line (-—) and the names are indicated along the
right hand margin. The exact depth of the tops are given in the Introduction.
Total well depth is indicated and labeled with appropriate depth.’



FIGURE }: TAT MATURITY PROFILE

JOB WUMBER: 2771
WELL NAME: BISBEE HILLS #1

TNTERVAL TAT RAW DATA PLOT AVG TAT 3 TERM MOVING AVERAGE AVG
T MI MM M M SA T MI MM M M SA
2 3 4 2 3 4
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FIGURE 2

THERMAL MATURITY PROFILE

USING VITRINITE REFLECTANCE

This figure displays a thermal maturity profile for the well using vitri-
nite reflectance (ZRo). The raw data plot displays the ZRo values of individual
samples plotted versus depth (150 foot intervals). Within a particular interval
an "A" indicates one ZRo value, a "B" indicates two ZRo determinations of the
same value, etc. The "AVG" gives the average YRo value for that intervsl,

The three term moving average plot displays & ZRo profile smoothed by a
three term moving average. The "AVG" gives the average for the particular
interval.

The descriptive terminology used to define thermal maturity, the a-sociated
hydrocarbon type, and the numerical values of ZRo corresponding to thie termi-
nology is given below.

Associated

ZRo Value Descriptive Terminology ZRo Value Hydrocerbon Type

0.0 = 0,42 Tmmature (I) 0.30 - 0.35 Biogenic Gas

0.43 - 0.55 Moderately Tmmature (MI) 0.35 - 0.60 Biogenic Gas and

0.56 - 0.80 Moderately Mature (MM) Immature 0il

0.81 - 1.62 Mature (M) 0.60 - 0.80 Immature Heavy 0il

1.63 - 2,37 Very Mature (VM) 0.80 - 1.20 Mature 0il

2.38 - 4,50 Severely Altered (SA) 1,20 - 1.50 Mature 0il, Con-

> 4,50 Metamorphosed densate and Wt Gas
1,50 ~ 2.00 Condensate and Wet Gas
2 2.00 Petrogenic Methane Gas

Moderately immature and moderately mature are plotted together on the
profile under MM.

Tops are shéwn by a dashed line (—) with the names indicated. The exact
depth of the tops are given in the Introduction, Total well depth is indicated
and labeled with appropriate depth.
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HYDROGEN INDEX

“FIGURE 7B OXYGEN INDEX VS HYDROGEN INDEX
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APPENDIX

Brief Dascription of Organic Geochemical analyses Carried Out by GeoChem

CI -Cn Hydrocarbon
Tha 01-07 hydrocarbon content and compositicn of sediments reflects source type, source quality and thermal maturity.

The Cy -Cy hydrocarbon content of well euttings is determined by anslyzing both a sample of the cuttings and the air space at the
top of the can. The results of the two analysas are summed to give an lnventory of the Cl— hydrocarbon content of the well cut-
tings prior to any losses from the cuttlngs during the lapsed time period between collecton BZ the wellaite and laboratory analysis.

The air space Cy-Cq hydrocarbon anelysia involves taking a measured volume of the air space gas out of the can with a syringe and
injecting same into & gas chromatograph, GeoChem uses a Varian Aerograph Model 1400 Instrument equipped with & Porapec Q
column. The gas sample ig taken through the column by & carrier gas and hefore reaching the detector is separated into its various
Cl(metbane), C, (ethane), Cg {propans), 1C, (sobutane), nCy normal butans), and Cg, Cgs Oy hydrocarbon componmnts.

This partioular analysis gives a complete separation of the C;-C4 gas-range hydrocarbons and s partial separation of the Cg-Cq
gasoline-range hydrocarbong. (4 detailed C4'0'7 enalysis, to be digcussed later, involving a capillary column, effects a complete
separation of this molecular range into its several individual molecular species.)

The electrical responss of the various hydrocarbons as they reach the detector 18 Tecordsd on a paper strip chart s a peak, This
response ig slmultansously fed to an integrator which computes the area of each peak. The concentration of C;-Cyq hydrocarbons

in tho air space, expressed ag volumes of gas per milllon volumes of cuttings, s determined by a calculation involving the volume
of cuttings, volume of air space in the can, volume of sample injected, volums of standard gas sample used in the calibration, call-
bration factor for C1r Co» Ca, atc. determined by gc analysis of & standard gas sample, and tha go peak response,

The Cy-Cqp hydrocarbon content of the cuftings is determined by degasification of 2 measured volume of cuttings (in a medium of a
measured volume of water) in a closed hlender, sampling of the alr space at the top of the blender, and injection of a measured vol-
ume of gas into the gns chromatograph.

The Cy-Cq hydrocarbon data from the air space and cuttings gas analyses are summed io give 2 "' restored" Cy-Cyp hydrocarbon
content of the cuttings.

Sampls Washing and Hand-Picking of Uncaved Lithology Samples

The cuttings samples are washed to remove 8ll drilling mud from the cutilngs, Care i3 talten in the washing procedure not to Te-
move any soft clays, claystonss, etc. and any loose fine sand and silt. The waghed cuttings ave usually kept under water cover
until pleked, to prevent lose of any gasoline-range hydrocarbmg, Using the C;-Cq bydrocarbon data praofile and tha electrical

woll log supplied to us and our visual exemination of the cuttings material under the binocuwlar microscope, we carefully hand-plek
and degeribe & suite of uncaved lithologles representative of the various siratigraphic zones penetrated by the well. The lithologi-
oal data {8 used to complle a gross litho percentage log which 12 shown on all Figures. The 2-4 gram picked lithology samples are
stored under water in small glass visls in those ingtances where we wish to run detalled C,-C,, hydrocarbon analys=s. This sample
sat 18 used not only for the C —07 hydrocarbon analysis, but also for the visual kerogen and to'{al organic carbon analyses. All re-
malning cuttings material ia ﬁried and packaged in labelled plastic bage for poasible Cyg, soxhlet extraction and/or eventnal return
to the client. Sample materinl from this study will ba retained at GeoChem umtil advised of disposition.

Detalled C4—C7 Hydrocarbon

The C 4__—0,? gasgoline-range hydrocarbon content of sediments xeflects scurce quality, thermal maturation and organic faciea. Com-
positionel data can be used in crude ofl-parent Tock corxelation work.

yalqs of the light hydrocarbon extracted from 1-2 gram cuttings samples macerated in & microblender. A measured volume

of sample i3 placed in & gealed microblender along with 8 measured volume of hot water. The rock sarnple is pulvarized by the
blades of the blender., A sample of the liberated light hydrocarbens which collect in the air space at the top of the blender 15 in-
jected Into our Varian Aercgraph 1400 go unit which is equipped with a capillary column, Data recording, computationg, efe, are
comparable to those used for the C;-C annlysis discuased previously in this report, Hydrocarboen concentratlon is expressed as
volume gas per million volumes of cuj .

The C,-C, hydrocarbon content and detalled molecular composition of hydrocazbon, in hand-pteked lithologles, is detarmined by a
ge

Organic Carbon

The total organlc carbon content of & rock 18 & measure of its total organie richness. This data 18 used, in conjinction with visual
kerogen and C1-Cys C4Cq and Cy gy hydrocarbon content of 2 rock, to indicate the hydrocarbon source quality of rocks.

The procedurs for determining the total organic carbon content of & rock {nvolves drylug the sample, grinding to a powder, welgh-
Ing out 0.2720 gram sample into a crucible, eeidizing with hot and cold hydrochloric acld to remove calelum and magnesium car-
bonate, and carbon analysis by comhustion in a Leco carbon analyzex.

We Tun several hlank cructbles, standards (iron rings of known carbon content) and duplieate rock samples n this analysie at no
additional charge to the olient for purpeses of data quality control.

Ci6+ Soxhlet Extraction, Deaspbaltening and Chromatographic Separation

The ameunt and compositicn of the orgenic matter which can be sclvent-extracted from a rock reflects source quality and source
type. C13/C12 carbon 1sotople, high mass spectromstric and ge analyses of the paratfin-nephthene and aromatic hydrocarbon
fractions of the soluble extract gives data which {8 uged in crude oll-parant rock correlationa,

Fhis analysis involves grinding of & dry rock sawmple to a powder and removal of the soluble organic matter by soxhlet extraction
using a co-distilled toluene-methanol azectrope solvent. Where the amount of avallable sample material permits, we like t0 uge
at least 100 grama of rock for this analyais.

The extracted bitumen is separated into an asphaltene {ASPH) and 2 pentane aotuble fraction by normal pentane precipitation. The
pentane soluble components aTe geparatad into & Cyp, paraffin-naphthene (P-N) hydrocarbon, Cyg., &romatie hydrccarbon (AROM)
and Cyg. nitrogen-sulfur-cxygen cantaining fraction (NSO) by adsorption chromatography on a silica gel-alumina column nsing
pentane, toluene and toluene-methanol azeotrope eluants.

1a



APPENDIX A (comtinued)

GC Analysis of Cypy Paraffin-Naphthene (P-N) Hydrocarbos

The content and molecular composttion of the heavy C1 g+ paraffin-naphthene (P-N) hydrocarbons of rocks, as determined by ge
analyais, reflects source quellty, source type and degree of thermal maturation,

In this analysis, we asubjact & very amall fraction of the totad amount of the P-N frection extracted from a rock sample to ge analy-
ela, The gag chromatograph 1s a Varian Aerograph Model 1400 equipped with a solld rod injection system and a eutectie column.

The calculated C. P.I, {carb<m preference index) velues for the normal paraffin data s defined a8 the mean of two ratios which ave
determined by dividing the sum of concentrations of odd-carbon nymbered n-paraffins by the sum of even—carbin mmbered n-
paraifing. The C.P. Indlcea A and B were obtained by the formulaa:

C21tCagvCotCar | C21*C2y+Cop+Cay CaptCarrCagtCar | CoptCartCagtCs
C.P. Indek & = CpiCpg+CygtCng  Cag+CpatCaatlng C.P. Index B = CpgiCpgtCspiCse  C24+C26+C48+Ca0
2 2
Visunl Kerogen

A visual study of kerogen, the insoluble organic matter in rocks, can indicate the raletive alwmdange, size, and atate of preserva-
tlon of the various recognizable kerogen types and thereby indicate the hydrocarbon source character of a rock. The calor of the
kerogen can be used to indicate the state of thermal maturity of the sediments (L. e, thelr time-tempernture history), Thermal
maturation plays an important role in the gensration of hydrocarbons from organic matter, and also affects the composttion of
reservoired hydrocarbouns.

Our procedure for visusl kerogen alide preparation Involves isolation of the organic mattsr of a rock by removil of the rock mate-
rial with hydrochloric and hydrofiuoric acld treatment and heavy lquid ssparation, This procedure 18 comparshble to that used by
the palynologist except it does not include an oxidation stage. (The cxidation treatment i3 deleted from our precedure bacause it
removes & graat deal of kerogen and hlanches any remaining kerogen to an extent whersby it 18 useless for our kerogen oolor
observatians,}) The kerogen residus {s mounted on a glass elids and is examined visuzlly under a high power microscope.

Vitzinito Refloctance

Measurement of ths reflsctivity of vitrinite particles (%Ro) present in the kerogen isolated from sedimentary rocks provides a method
of determining the state of maturation, and the diagenetic (fime-temperature) history of the organic matter present in the sediments.

The kerogen, obiained from a 26 gram aliquet of erushed rock by the acld procedurs previcusly dlecussed, is dried and embedded
in a Bleplastic plug. The surfees of the plug 1s polished using 0. 06 micron alumine and the reflectivity determined under ofl using
a Ziess high regolution microscope. A minimum of 40 values are roquived to adequately determine the Maturaton Rank.

Fluoregeence Spectrophotometric Analysis

Fluorescence spectrophotomstry can be used to characterize and fingexrprint oxuds olls, establish crude oil-soree rock relation-
ships, and to measure the hydrocarbon pource potential of fine-grained sediments,

A one {1) microliter aliquat of elther (I} a crude ofl or (li} the solvent extractable rock bitumen, is pasged throigh an alumina/
sllica gel micro column and the C,q, ’romatic hydrocarbons lsclated. The aromatic hydrocarbon is dtluted and the emission and
excltation apectra determinsd at 240 nm end 420 nm using a Perlkdn-Elmer Modal 512 Double Beam Fluorescenna Spectrophotometer.

GEOTHERMAL DIAGENETIC CRITERIA

(BEOCHEM LABORATORIES, INC.)
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