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I
SUMMARY

Geochemical evaluation of samples from eleven wells in San Juan Basin,
New Mexico indicate that Lower Cretaceous samples range from mrarginal
to‘very good in source rock qualily. Organic carbon values for Penn-
sylvanian age samples are much lower ranging from non-source to margin-
al execept in the Delhi, #4 Ute well where sovurce rock quality is good
in some samples. The kerogen in all samples analyzed is primarily
terrestrial and dry gas-generating. Wet gas-generating kerogen occurs
to some extent in northwesterly wells. Cretaceous age samples have
reached the oil-generating maturation zone only in the lower most part
of the section in two of the three wells analyzed containiﬁg Cretaceous
samples. These samples are not mature enough for gas-generatior. Most
Pennsylvanian age samples have matured beyona the cil-generation zone,
although in two wells the section is immature. Erosion has removad
1,308 to 7,600 feet since maximum buriel took place in these wells end
hydrocarbon generation may no longer be active in some areas. E:oncmic
evaluation of the area should include comnsideration oif source bad dis-
tribution and timing of hydrocarbon generation in relation to structur-

al events,

II
INTRODUCTION

Cretaceous and Pennsylvanian age samples from eleven wells in San Juan
Basin, New Mexico were analyzed according to a program outlined by the
client. Because of very low organic content, Rock-Eval pyrolysis cculd

not be run on three of these wells,
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Analytical data ars tabulated in Appendices I-1Il and selected pera-
meters are plotted on Figures 1 through 38. Age designations shown on

the figures were taken from sample logs supplied by the client.

531
DISCUSSION

Organic Richness

Organic richness refers to the weight percent organic carbon ths sam-
ples contain. Cretaceous samples from three wells were selectzd for
total organic carbon (TOC) analyses. The Shell, #113-17 Carsom Unit
and the Apache, #1 Foshay contain the highest carbon content of Creta-
ceous samples. Lower Cretaceous samples from these two wells range
frem marginal (0.5-1.0%) to very good (>2.0%) (Figures 7 and 15) in
source quality. The Great Western, #1 Hospah~Santa Fe Cretaceous sam-
ples range from marginal to good (1.0-2.0%) with the exception of the

sample at 405 feet which is very good (Figure 1).

Most Pennsyvlvanian samples range from non-source (<0.5%) to marginal
(Figures 1, 5, 7, 11, 15, 19, 21, 25, 29, 31, and 35) in source qual-
ity. Highest organic carbon values in Pennsylvanian age sampl:s are
found in wells to the northwest, particularly the Delhi, #4 Ute (Figure
35). In this well source quality ranges from marginal to good. The
Amerada, #1 Navajo Tract-20 contains one sample at 6,788 feet rated as
very good by TOC content (Figure 11). Other samples near this depth
are very lean., The high TOC value for this sample is precbably dus to
large amounts of migrated bitumen present as verified by visual kerogen
examination {(Appendix III7. The majority of samples analvsed of Penn-
sylvanian age are orgsnic lean and are not considered to be source
rocks. The volume of any possible source quality Pennsylvanian section

whicih which may be present and the amount of petroleum generated would



be limited from this part of the basin. More fovorable source facies

may be present in other areas of the basin,

Kerogen Type

The type of kerogen present, and its capability to generate oil or ges,
was determined by Rock-Eval pyrolysis and by visual examination with
reflected light microscopy. Both techniques indicate a predominance of
gas-generating, terrestrial organic matter in all of the samples ana-
lysed. Poor source potential (data from pyrolysis S9 peak, Figures
2, &, 12, 1, 22, 26, 32, and 36), low hydrogen index values (Figures
3, 9, 13, 17, 23, 27, 33, and 37), and low visual percentages of oil-
generating amorphous and exinite organic matter (Figures 1, 5, 7, 11,
15, 18, 21, 25, 28, 31, and 35), all are characteristic of low hydrogen
gas-generaiing kerogen. Somewhat more favorable convertabilitr to oil
defined by pyrolysis S9/S3 ratios (Figures 2, 8, 12, 18 aand 36) is
believed to be ‘due to solid bitumen in the samples (Appendix Iil) and
to unusually low cxygen index vealues (Figures 3, 9, 13, 17, ard 37).
This ratio, therefore, is probably not a good ksrogen type indiestor
for samples from these wells,

Pennsylvanian organic carbon values were too low for kerogen typing by
pyrolysis in the Texaco, #1 Navajo AL, Great Western, #1 Hospah-Santa
Fe, Magnolia, #1 Hutchinson-Federal and the Sun, #1 Naveajo Lands, but
appear to contain terrestrial kerogen from visual analysis.

Of the wells analysed, those in the northwesterly area appear to have
the best potentiai for kerogen convertability to liquid hydrocarbons

from visual kerogen examination (Figures 5, 7, 11, 25, and 35).
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Kerogen Maturity

Kerogen maturity was determined by vitrinite reflectance (Ry) and
Rock-Eval pyrolysis (T-max). Zones of petroleum generation and de-
struction are correlated with T-max and vitrinite reflectance values
(Figure, Appendix III). Pyrolysis T-max values are often low due to
cavings. Significant amounts of caved material affected T-max values
in these wells. The gpparent lack of maturity increase with depth in
the Skelly, #1 Navajo-0, Brinkerhoff, #l1 Cabezon Gov't, Apache, #1
Foshay, Shell, #113-17 Carson Unit, and Union, #1-M-13 U.S.A. is prob-
ably due to the presence of cavings from shallower organic rich sec-
tions (¥igures 8, 16, 22, 26, and 32)., The presence of anomsalously
low-rank vitrinite in deeper Pennsylvanian samples in these wells was
confirmed by wvisual kerogen analysis of samples (Appendix II1). Indig-
enous vitrinite is present in nearly -all wells examined except the
Skelly, #1 Navajo-0. The Pennsylvanian section analyzed in this well
contains primarily caved vitrinite. Maturation profiles are more
reliable when samples for vitrinite reflectance are chosen every few
hundred feet tihroughout a well. Two wells, Skelly, #1 Navejo-0 and
Texaco, #1 Navajo AL, contain only one depth with reasonable reflect-
ance values. TFor these wells we have projected a maturation profile
gimilar to that of nearby wells with more reliable data. The most
likely indigenous vitrinite populations are used in constructing meatur-
ation profiles (Figures 4, 6, 10, 14, 18, 20, 24, 28, 30, 34, and 38).
In epite of contamination problems and somewhat poor quelity data in

many samples, we believe the maturity profiles are resonable,

Lower Cretaceous cuttings reach the oil-generation zone (0.6-1.4 Rgy)
in the Shell, #113-17 Carson Unit (Figure 18) and in the Apacle, #1
Foshay (Figure 1C). Cretaceous age cuttings in the Great Western, #l
Hospah-Santa Fe well do not attein oil-generating maturity (Figurs 4).

Reflectance values in Pennsylvanian age sections indicate that the

Apache, #1 Foshay, Skelly, #1 Navsjo-0, Magnolia, #1 HWuteh‘nson-



Federal, Sun, #1 Navajo Lends, Union, #1-M~-13 U.S.A., and Shel’, #113-
17 Carson Unit have matured beyond the oil-generation zone ard have
reached the wet gas (0.8-2.0 Ry) and dry gas—generatibn zone (1.0-3.2
Rg) (Figures 10, 18, 20, 24, 28, and 30). Pennsylvanian age sections
in the Great Western, #1 Hospah-Santa Fe, Texaco, #l Navajo AL, Amer-
ada, #1 Navajo Tract-20, and Brinkerhoff, #1 Cabezon Gov't have not
matured beyond the oil-generation zone (Figures 6, 4, 14, and 34).

Projection of the maturity profile to 0.2 R, in these wells irdicates
that 1,300 to 7,600 feet of overburden has been lost to ercsion since
maximum burial took plage., Cooling associated with this loss of sec-
tion may have caused hydrocarbon generation to become suspenced and
source beds classified as being in a8 certain hydroecarbon-gererating
zone (i.e. oil, wet, or dry gas) by vitrinite reflectance may not be
.actively generating oil or gas at the present time. Hydrocarbon expul-
sion, migration and accumulation are likely to have cecurred during
maximum burial, Structures formed later may not coitain hydrocarbons

unless remigration has occurred.

Maturation trends from these wells suggest that the geothermal gradient
increases basinward. Meissner (1981) found that Upper Cretaceous coals
are low in rank on the south flank of the basin while they crop out on
. the north and northeast flank at a much higher rank. This suggests
equivalent maturation levels in the basin are noi horizontal due to
differential erosion and variable geothermsl gradients due to intru-

sives.
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FIGURE 16: SUMMARY PLOTS OF RZUZCK-EVAL PYROLYSIS DATA (APPENDIX II)



SHELL, #113-17 CARSON UNIT
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FIGURE 17. KERQGEN TYPE DETERMINATION FROM ROCK-SVAL.
PYROLYSIS DATA (APPENDIX I1).
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SHELL, #113-17 CARSON UNIT
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FIGURE 18: MATURATIOMN PROFILE, BASED OM VITRINITE
REFLECTANCE DATA (APPENDIX III)
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SUN, #1 NAVAJO LANDS
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FIGURE 19: SUMMARY PLOTS SHOWING KEROGEN TYPES, MATURITY,
AND SOURCE RICHN%SSS (SEE. APPENDICES I AND IID)
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SUN, #! NAVAJO LANDS

b R MATURATION PROFILE
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FIGURE 2@: MATURATION PROFILE, BASED ON VITRINITE
REFLECTANCE DATA (APPENDIX IID)
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UNION, #1-M-13 USA
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FIGURE 21: SUMMARY PLOTS SHOWING KEROGEN TYPES, MATURITY,

AND SOURCE RICHNESS (SEZ APPENDICES@@EERTSDN

-27-

RESEARCH {(U.S.) INC,



UNION, #i-M-13 USA

L SOURCE PETROLEUM | | GENERATION | { PRODUCTIVITY
A % POTENTIAL TYPE ZONES INDEX
8 H (8§2) (§2/¢83) (T-max) (S1/081+821)
- g 25 5.9 25 6.8 131 e ,
K ory | weT GIL | N
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FIGURE 22: SUMMARY PLOTS OF ROCK-EVAL PYRCLYSIS DATA (APPENDIX II)
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FIGURE 23:. KEROGEN TYPE DETERMINATION FROM ROCK-EVAL.

PYROLYSIS DATA (APPENDIX [II1l.
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UNION, #t-M-13 USA

D a |k MATURATION PROFILE
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FIGURE 24: MATURATION PROFILE, BASED ON VITRINITE
REFLECTANCE QATA (APPENDIX IIT)
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SKELLY, #| NAVAJO-O
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FIGURE 25: SUMMARY PLOTS SHOWING KEROGEN TYPES, MATURITY,

AND SOURCE RICHNESS (SEE APPENDICES ﬁﬁgERTSDN
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SKELLY, #! NAVAJO-0
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FIGURE 28: SUMMARY PLOTS OF RCCX-EVAL PYROLYSIS DATA (APPENDIX

I1)
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FIGURE 27: KEROGEN TYPE DETERMINATION FROM ROCKR-EVAL,

PYROLYSIS DATA (APPENDIX II1.
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SKELLY, #! NAVAJO-0

AN WATURATION PROFILE
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FIGURE 28: MATURATION PROFILE, BASED ON VITRINITE
REFLECTANCE DATA (APPENDIX I1I)
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MAGNOLIA, #! HUTCHINSON-FEDERAL
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FIGURE 29: SUMMARY PLOTS SHOWING KEROGEN TYPES, MATURITY,

AND SOURCE RICHNESS (SEE APPENDICES IWBERTSDN
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MAGNOLIA, #! HUTCHINSON-FEDERAL

oAl MATURATION PROFILE
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FIGURE 3@: MATURATION PROFILE, BASED ON VITRINITE
REFLECTANCE DATA (APPENDIX II1)
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BRINKERHOFF, #| CABEZON-GOV'T
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FIGURE 31: SUMMARY PLCTS SHOWING KEROGEN TYPES, MATURITY,

AND SOURCE RICHNESS (SEE APPENDICES m%E R—I—S DN
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BRINKERHOFF, #! CABEZON GQV'T
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FIGURE 32: SUMMARY PLCTS OF ROCK-EVAL PYROLYSIS DATA (APPENDIX II)
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FIGURE 33%. KERQGEN TYPE DETERMINATION FROM ROCKR-EVAL.
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BRINKERHOFF, #1 CABEZON-GOV'T

A MATURATION PROFILE
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FIGURE 34: MATURATICN PROFILE, BASED ON VITRINITE
REFLECTANCE DATA (APPENDIX I1I)
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FIGURE 35: SUMMARY PLOTS SHOWING XERCBEN TYPES, MATURITY,

AND SOURCE RICHNESS (SEE APPENDICES I AND III)
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DELHI, #4 UTE
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FIGURE 3&: SUMMARY PLOTS OF ROCK-EVAL PYRCLYSIS DATA (APPENDIX
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FIGURE 37: KERQCEN TYPE DETERMINATION FROM ROCK-EVAL.

PYROLYSIS OATA [APPENDIX I11.
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DELKHI, #4 UTE

0 Ak MATURATION PROFILE
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FIGURE 38: MATURATION PRCFILE, BASED ON VITRINITE

REFLECTANCE DATA (APPENDIX 1II;
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APPENDIX I

TOTAL ORGANIC CARBON DATA

Total organic carbon is determined by pulverizing the sample, treating
a carefully weighed portion with warm hydrochloric acid to remove car-
bonate minerals, and analysing the residue for carbon content with a
Leco carbon analyser. It is generally accepted that samples with less
than about 0.5 percent TOC cannot yield sufficient peiroleum to form
commercial deposits and are therefore considered nonscurces; samples
with between 0.5 gnd 1.0 TOC are rated as marginal in sourece quality;
and samples with more than 1.0 TOC are considered to be good in source
quality.
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TOTAL ORGANIC CARBON DATA
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TOTAL ORGANIC CAREON DATA
SUN, #! NAVAJO LANDS

DEPTH TOC DEPTH TGC

{Feat) (%) (Feat) (%)

?223 0.11 $10035 0.10
9485 .10 10185 0.07
9I?3 0.11 10305 0.12
74453 0.12 10415 .10
7843 .10 10835 0.1¢
975 0.19 10575 6.25
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TOTAL ORGANIC CARBON DATA
SXKELLY, #1 MNAVAJO-O

DEPTH TOC DEPTH TOC

(Feet) (%) {Faet) (%)

10578 Q.62 108435 0.35
10675 0.53549 ii00sS 0.51
10738 0.3¢ 11025 0.45
10783 0.37 11394 6.29
10805 0.48
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TOTAL CORGCANIC CARBOM DATA
MAGNOLIA, #i HUTCHINSON-FEDERAL

DEFTH TOC DEPTH TOC
(Faat) (%) (Feat) (%)
85453 .14 125 .1
§745% 0.13 7% 0.1
8945 0.12 $355 G.1
073 .13 2455 g.0
2085 0.21 25195 0.1
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TOTAL ORGANIC CAREON DATA
BRINKERHOFF, #! CABEZON-GOV'T

DEPTH TCC DEPTH TOC

(Faet) (%) {Feet? (%)
6983 0.12 73583 g.14
§788 0.11 7588 0.25%
7223 0.31 74643 0.12
7228 0.38 7648 0.13
7323 .10 7753 0.10
7328 0.31 7758 0.t10
7453 0.11 7873 g.31
7458 0.14 78748 0.34
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APPENDIX 11

ROCEK-EVAL PYROLYSIS DATA

Rock-Eval data are expressed as mg/g of rock and include four basic
parameters: 1) S; represents the quantity of free hydrocarbons pre-
sent in the rock and is roughly analogous to the solvent exiractable
portion of the organic matter; 2) So represents the quantity of hy-
drocarbons released by the Kerogen in the sample during pyrolysiz; 3)
Sg is related to the amount of oxygen present in the kerogen; ard 4)
T-max, in °C, is the temperature at which the maximum rate of
generation (of the Sg peak) occurs and can be used as an estimate of
thermal maturity.

In addition, the ratio S3/S3 provides a general indication of
kerogen quality (type) and reveals whether cil or gas are likely to be
generated. The ratio 83/(S;+8g9), or the productivity index, Iis
an indication of the relative' amount of free hydrocarbons (in plaze or
migrated) present in the sample. Hydrogen and oxygen index values are
in mg of hydrocarbons (Sg peak) or carbon dioxide (S3 peak) per
gram of organic carbon. When plotted against each other on s wvan
Krevelen-type diagram, information on kerogen type and maturity can be
obtained.

Data are interpreted in the following manner:

Source Potential - values of S2 <2.5 : poor
2.5~5.0 : marginal
>5.0 : good

Petroleum Type -~ value of S2/S3 <2.5 : dry gas
2.5-5.0 : wet gas
>53.0 : ofl

Generation Zones - values of T-max <435 : immature
435-470 : oil

450 + : gas

Productivity Index - high values of 851/(S1+S2) indicate migrated
hydrocarbons.
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ROCK-EVAL PYROLYSIS RAW DATA

$1 HOSPAH-SANTA-FE
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ROCK-EVAL PYROLYSIS RAW DATA

#1 FOSHAY

APACHE,
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ROCK-EVAL PYROLYS!3 RAW DATA

AMERARA,

DEPTH (FEET) 51 52 s3
6768 0.267 26.5146 2.315
4823 3.1404 0.732 0.317
7048 0.2172 g.194 0.437

#1 MNAVAJO TRACT-20

52/53 S1/(51+32)
11.448 p.oLo
1.414 g.124
0.444 g.522

HYDROGEN AND OXYGEM INDICES FROM ROCK-EVAL

PYROLYSIS DATA,

AMERADA,
DEPTH HYDROGEN INDEX
(FEET)Y (mg HC/g TOC)
§768 834
6823 183
7048 61

=50~

WITH TOC DATA
#1 NAVAJQ TRACT-20

OXYGEN INDEX TOC

{mg CQ2/g TOC) (%A
73 3.18
129 ¢.440
137 ¢.32
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s3 52/53 S1/(51+82) T-MAX

#1 NAVAJO-0

SKELLY,
s2

ROCK-EVAL PYROLYSIS RAW DATA
S1
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WITH TOC DATA
QYYGEN INDEX
(mg CO2/g TOC)

#1 NAVAJO-O

SKELLY,
(mg HC/g TOC)

HYDROGEN INDEX

HYDROGEMN AND OQOXYGEM INDICES FTROM RQCK-EVAL
‘PYROQLYSIS DATA,

REPTH
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(FEET) s

e L
N od
g3 S O~
v en

ROCK-EVAL PYROLYSIS RAW DATA
UNIQON, #:t-M-13 USA

1 52 83 52/83 51/(31+52)
0.122 0.083 0.37%4 6.212 g.5%4
2.113 9.220 0.343 0.4640 9.8490
0.a97 0.147 g.511t 0.z287 0.397

HYDROGEN AND OXYGEN INDICES FROM ROCK~EVAL
PYROLYSIS DATA, WITH TOC DATA

UNION, #1-M=-13 USA

DEPTH HYDROGEN INDEX OXKYGEN INDEX  TOC
(FEET) (mg HC/g TOC) (mg CO2/g TOC) (%)
10643 27 127 0.31
10845 41 64 9.54
11245 42 144 0.35
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ROCK-EVAL PYROLYSIS RAW DATA
BRINKERHOFF, #1 CABEZON GOV'T

DEPTH (TEET) 51 52 83 S2/83 81/(31+52)
7223 0.127 0.241 0.3461! 9.723 0.327
7228 0.125 0.288 0.315 0.918 0.3023
7873 0.091 0.133 0.254 0.517 0.408
7878 0.092 9.0794 0.300 0.320 0.4879

HYDROGEN AND OQXYGEN INDICES FROM ROCK-EVAL
PYROLYSIS DATA, WITH TOC DATA

BERINKERHOFF, #! CABEZON GOV'T

DEPTH HYDROGEN INDEX OXYGEN INDEX  TOC

(FEET) {(mg HC/g TOC) (mg €CQZ/g TOC) (%)

7223 84 114 0.3t
7228 74 83 0.38
7873 43 83 0.31
7878 27 83 0.36
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APPENDIX III

REFLECTED LIGHT MICROSCOPY DATA

A sample of ground rock is treated successively with hydrochloric and
nydrofluoric acids to concentrate the kerogen, freeze-dried, mounted in
an epoxy plug, and polished. Kerogen type is identified with the ald
of blue light fluorescence.

The visual kerogen analysis data sheet contains visual percentage esti-
mates of each principle kerogen type, notes on vitrinite description,
and kerogen fluorescence data.

The histograms show measured reflectance values of all vitrinite pre-
gsent and on all material with the visual appearance of vitrinite,
Shaded values are those used to calculate the interpreted vitrinite re-
flectance maturities. Unshaded values are interpreted to be oxicized
vitrinite, recycled vitrinite, or possibly misidentified material such
as solid bitumen, pseudo-vitrinite, or semifusinite. Sometimes the
samples analysed contain no vitrinite or have an insufficient number of
readings to allow a reliable maturity determination to be made. Alter-
nate maturity calculations are possible on a few samples. The histo-
grams are identified by a sequence number and depth or notation.
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VISUAL XKEROGEM ANALYSIS - REFLECTED LIGHT
GREAT WESTERN #1 HOSPAH-SANTA-~FE

Project Mo. : RRUS/823/T/43/02

SAMPLE IDENTIFICATION REFLECT. KEROGEM CHARACTERISTICS TOC
RRUS DEPTH (Feet) Ro % Am%h Ex% Vit%h Inerctd Fluor %
601 405 0.40 10 15 43 30 Med 3.13
602 8433 0.41 5 S 63 253 Med 0.4
403 13653 0.47 15 10 335 40 Low ¢.50
404 1595 0.45 15 3 449 40 High 0.846
405 1985 0.53 25 5 a5 as High g.8
4048 ° 2233 0.54 30 3 35 30 Mad 1.98
407-4608 2450 0.58% 235 ] 30 40 HMad -
410 7035 0.93 10 tr 40 50 Low .11
6§149-613 7570 0.94 tr br Lr tr Low ————
415 7785 1.04 10 tr 45 45 Low Q.17
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GREAT WESTERN =!

HOSPAH-SANTA-FE

25 7 RRUS No. : 881
N ]
U 7 DEPTH 405.9 F
2227 7 vo123.4 M
g gﬁ * = Ro MATURITY
15 ¢§
g 7 » VALUES 45
7
Rig] (7 MEAN . 2.4
e 7 STD DEV 8.03
9 Z MEDIAN P42
4 5 24 MODE 9.45
g %% HISTOGRAM-
3 %% Ex) Range: 8- 4%
oa T ia T oa 3B Increment: 9.10%
YITRINITE REFLECTANCE {RANDOM %}
ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
$0.32 *0.38 ¥C.40 *G.40 x0.43 Amorprous 1 1@ %
¥3.33 x0.38 ¥3.42 x0.41 x0.44 Exinite ;15 %
¥X6.36 x@.35 x8.48 x@.41 x0.45 Yitrinite 45 X
x3.38 %0.38 x0.48 %2.41 x@.47 Inertinite . B x
x@.36 *0.38 x0.40 =x0.41 *B.47
x3.35 x8.3C x0.48 x8.4! @.52 Bock Fluor .+ Hed
¥8.35 8.30 x0.40 %0.42 9.60 E‘;”“e“ : :’9“
3,37 ¥2.Z8 x0.40 x@.42 Q.64 ake ! ane
*@.37 x2.30 x%2.40 X@.43 P, .64
¥2.38 ¥3.39 x0.48 x2.43 .98
GREAT WESTERN »| HOSPAH-SANTA-FE
25 RRUS No, : 6@2
on DEPTH . §55.8 F
. 282.6 M

NOZ~OrM0 o AMDICZ
(&} [\~ (o2}
¥ SrITErErEl I NN SR BT |

5]

L]

2

—r=T

5

2.8

ORDERED REFLECTANCE YALUES:

x@.32
x3. 38
¥ 32
*3.48
*3.43%
*3.43
x@. 45
*3.48
.52
.53

QRO ER®

.54
.55
.58
.E0@
.62
.62
.83
.87
.72
.70

[SECRS RS RN RS RS Y]

V7

71

.72
]
.78
.77
.88
.88
.84
.97

1.31
r.1e

—T
. 3.0
VITRINITE REFLZCTANCE (RANCOM 21

¥ = Ro MATURITY

B VALUES 8
MEAN : a.41
§70 DEY . 3.8%
MEDIAN 8.43
MODE @.43
HISTOGRAM:
Ramge: 2- 4%
Increment- B.102

XKERODGEN DESCRIPTION

Amorphous 5 X
Exinite : 5 %
Yitrinite £5 X
Inertinite : 25 x
Back Fluor : Med
Bl tumen v Med
Coke 1 Nane



GREAT WESTERN #1 HOSPAH-SANTA-FE

25 RRUS No. 1 503

N
u DEPTH 1265.8 F1
029 . 418.1 M
E % = Ro MATURITY
0!8
F » VALUES : 6
R g MEAN .47
& STD DEV : .88
? MEDIAN . 2.47
I s MCDE ) @.45
g HISTOGRAM:
a O ! Range: B~ 4%

ae e e 3o ae Increment, 2.18X

VITRINITE REFLECTANCE (RANOCH 2)

ORDERED REFLECTANCE YALUES: KERGGEN DESCRIPTION
B.26 *@.58 Amorphous 15 %
.28 9.81 Exinite : 18 %
2.30 2.82 Yitrinite 35 X
2.32 D.63 Inartinite . 482 X

xg'gg g.gg Bock Flugr : Low

%@ 42 .03 Bl rumen : Nonz

xB .43 1.85 Cake t  Naonz2

x@3.47

*@.56

CREAT WESTERN #1 HOSPAH-SANTA-FE

25 ~ RRUS No. ; 684

N -

y ] DEPTH . 1585.8 F1

E 29 1 1 486.2 M

& ; £ = Ro MATURITY

o 151

£ ] # YALUES . 34

E 10 ] MEAN : R 45

5 STD DEY g.18

i} ; HEDIAN 3.41

I s MODE @.45

& ] HISTOGRAM:

3.] Ronge: £&- 4%
22 ¥ ;{3 T 2tﬁ T 3{6 T 419 Increment: 2.18%
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES, KEROGEN DESCRIPTION
¥2.32 ¥2.42 x0.43 ¥0.63 Amorphous i5 X
¥@.35 *9.48 ¥@.43 20.65 Exinlte , 5 %
$¥3.36 *8.41 x@.44 x0.68 Vitrinltte . 4@ 2
*@.368 x0.41 x0.44 1xP.68 Inertinite 48 %
£0.37 $B.41 xB.44
¥3.38 ¥2.41 xB.48 Back Fluor : High
x0.38 ¥@.41 x@.53 8i ruman t :Ed
x2.38 *8.41 *8.57 Coke t None

*¥9.35 ¥2.42 x9.59
¥3.350 x0.42 =x8.8B2
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MOZ—O010 N0 MRS

25 -

28 ]

153

B

2

GREAT WESTERN =1 HOSPAH-SANTA-FE

NN

AR
NUANRNNN

a.

b

-+
t.8

OROERED REFLECTANCE VALUES:

x.
xQ,
xD.
*3,

xQ@.
£3 8

xa.

*Q

xg.

xQ

VOZ—OEMD T OFNICE

T
. 2.0
VITRINITE REFLECTANCE (RANDOM %)

AR R
2.0

T

4

.0

RRUS Ne. : B@5
DEPTH 1985.9
: B@5.2

¥ = Ro MATURITY
8 VALUES ., 22
MEAN t 9.55
STOD DEV R.12
MEDI AN ' B.57
MCDE .65

HISTOGRAM.

Ronge.: @- 4X
Inerement; 3.18%

KREROGEN DESCRIPTION

Amorphous
Exinite

Yitrinite
Inertinita

Back Fluor + H
Bitumen PR
Coke 1 N

RRUS No. : ED6
REPTH v 2238,
: g8t .
x = Ro MATURITY
n YALUES -
MEAN a
STO DEY 2
MEDIAN 9
HODE 5]
HISTOGRAM:
Range: ©9-
Increment: 8.

34 %@.068 ¥0.868 g.82 .82
42 x8.57 0.8 .82 8.93
43 x0.%57 3.72 B.83 9.97
4% x0.95) 8.73 2.86 .97
45 ¥@.62 2.7% B.86 1.04
48 x@.82 9.78 B.88 1.825
48 ¥9.82 2.79 9.9¢ 1.11
.58 x2.84 2.78 2.98 1.28
54 ¥Q.87 2.8@ 2.81 }.30
.85 ¥2.87 2.82 92.92 .38
GREAT WESTERN #»]1 HOSPAH-SANTA-FE
2% 4
2g ]
154
13
5 ] -
Ll
TR | R L B LI DO L |
3 3 1.9 2.8 3.9 4,

VITRINITE REFLECTANCE (RANOOM %!

ORDERED REFLECTANCE VALUES:

a
%]
%]
2
%)
"]
a.
x@
*Q
*3

.27
.29
.33
.33
.34
. 34

35

.48
.49
.48

¥3.
¥a.
x*3.
*d.
x@.
xd.
¥9.
.53

(3]

*3.

%9

42
45
46
47
5@
50
31

x9.
*02.
*3.
3,
x9.
x@ .60
*3.62
x3.63
.63
2 54

57
58
23]

53
54

SRS RS ENEaR S

56 *B,
57 *@.

56
B7

L7

.73
.73
.75
.75
.75
.78

77

- 0RO

.79
.88
.82
.83
.88
.87
.60

.85
.85
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25 %
53X
35 x
35 X
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[ 14]

25

.54
.88
.54
.58

4%
182

KEROGEN DESCRIPTION

Amarphous B3 X
Exinite ' 5 2
Vitrintte 35 X
Inertinila 38 X
Bock Fluor : HMed

Bitumen ;. Med

Coke ¢ Smail



GREAT WESTERN =1 HOSPAR-SANTA-FE

235 RRUS No. : 6B87-6088
N
u DEPTH , 2650.8 Ft
g 2o . 897.7 M
E s % = Ro MATURITY
g # VALUES : 19
R g MEAN 8.55
$TD DEV . 2.87
MEDIAN . 2.55
L s MODE l 2.55
g HISTOGRAM;:
) Range: B@- 4&X
ae g Sy T s 4 Increment: B.18%
VITRINITE REFLECTANCE (RANDOM 2)
ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
*@3.41 *0.55 .72 g.86 1.01 Amorpnous 25 %
x9.45 ¥0.55 2.75 ©8.88 1.23 Exinite : 5 X%
¥0.45 *@.5¢ B.76 ©.89 .24 Vitrinite o« 38 %
x2.46 *¥3.586 B.76 9.88 1.12 Inertinita 48 %
*9.59 ¥8.81 @.77 9.92 1.13
.51 *@.83 2.77 ©8.92 1.i8 8gck Fluor 1 Med
*@.51 x@.s4 @.77 @.92 1.21 : E‘;U”E“ ' Eeg
¥3.53 x3.86 ©0.84 2.04 1.22 ohe ¢ Rons
¥xP.55 x@.88 @.84 9.94 .33
¥9.55 2.71 @.85 @.88 .44
GREAT WESTERN ! HOSPAH-SANTA-FE
25+ RRUS No. : 512
N
U ] DEPTH . 7935.8 F1
b 294  2144.3 M
g 155 RECYCLED % = Ro MATURITY
2 ] # VALUES . 2
E 1@ MEAN ; 9.83
A ] STD DEV B.a1
? MEDIAN 2.9¢
g 5 MOBE @.83
s ] HISTCGGRAM:
. 2 0l Ronga: 8- 41
PL ; o T AR T STQ T 4EB Increment: @. (8%
VITRINITE REFLECTANCE (RANDOM %)
ORDERED REFLECTANCE YALUES: KEROGEN DESCRIPTION
x3.33 2.980 Amorphous 18 X
*P. 94 Exinite ' 8 X
1.58 Vitrinite 49 X
1.59 Inertinite 20 X
1.71
1.78 ’ Back Fluor : Low
1.78 Bitumen | T
1.886 Coke ¢ Smaltl
1.94
1.88
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OZ-—-O»M0 7D M0ICE

25

GREAT WESTERN =1

HOSPAH-SANTA-FE

x2
|

Oy UM MO LMEICE

|
I
1
1
1
.
1
2

a.

8.
xe.
x@,
x9.
*3.
Q.

x1
x1
x ]

RRUS No., : 614-815

DEPTH : 7578.2

20 « 22087.3
5 RECYCLED * = Ro MATURITY

* YALUES }

18 MEAN : 8.94

STD DEV 2.09

MEDIAN : 2.94

5 MODE f.95

HISTOGRAM,

a 7 r](L[kn . Ronge; @- 4%

——TT T T"T ™1 Tt E 2 et } T=r=7r=T ™T T TT=r=T ™ ) f ‘lz

g i@ | 2.8 | 3@ 4.8 nerement. 0.10

YITRINITE REFLECTANCE (RANDOHM %3

ORDERED REFLECTANCE VALUES: REROGEN DESCRIPTION
.54 2.3 Amorphous tr X
.58 Exinite : tr %
.58 Yitrinite ir X
.71 Inartintta . 1r x
.78
.78 Bach Fluer 1 Low
a8 g8irumen None
'94 Coke ¢ None
.88
.00

GREAT WESTERN #1 HOSPAH-SANTA~FE
251 RRUS No. : 818
20 DEPTH 1 7785.8
y 2372.9
15 ¥ = Ro MATURITY
# VALUES 24
13 MEAN 1.08
STD DEV 0.09
MEDIAN N i.an
5 MODE 1.8
RHISTOGRAmM.
3 : Ronge: @~ 4X
o Ty L} T T N o T e g 1 .
o' | g 1 2{@ 3{3 T 4{0 Incrament: @.10%
VITRINITE REFLECTANCE {RANDOM %)

ORDERED REFLECTANCE VALUES: KERQGEN DESCRIPTION
68 ¥1.83 x!.15 1.56 Amorphous 12 2
78 Xx1.83 xi .18 1.61 Exiniie t tr X
85 x1.84 x1.17 1.72 Yitrlnire t 45 3
g2 x1 29 =x1.i8 Inartinite . 45 X
a7 x1.85 x1.,20
97 x1 .86 =x1.27 Bock Fluor ¢+ Low
g8 x| .@8 1.328 B tumen + Small
8@ *1.28 1.39 Coka 1 Nene
.21 xi.12 1.45
.82 x1.1§5 1.54




VISUAL XEROGEM ANALYSIS - REFLECTED LIGHT
TEXACQ #1 NAVAJO AL

Project No. ' RRUS/823/T/43/0G2
SAMPLE IDENTIFICATION REFLECT. KERQOGEN CHARACTERISTICS TOC
DEPTH (Teat? Ro % Am% Ex% Vit%h Inert% Fluor %
5885 0.74 tro tr tr tr Low 0.a24
4283 ———— 307 tr 49 10 None .19

74- ROBERTSON
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OZ—D0»MD T M3
=

8

TEXACD =1 NAVAJO AL

RECYCLED

I B B

-
2.8

Ll

T TTTT YT T LTI

—
1.8 2.8 3.0 4,

VITRINITE REFLECTANCE {(RANDOM 21

OROERED REFLECTANCE VALUES:

*@

xa.

1
|
|

NOZ—O» MU THD AMPICZ

.7
77
.45
.59
.88

25

29

15

[

o

TEXACO =1 NAVAJO AL

PECYCLED

]

L]

_m,_._;_.-_u lacgcaada s b eaaadsaaad

9]

e wnt

VITRINITE REFLECTANCE (RANCOM %)

S A .

1'e | 2'p

™

3.8 4.

ORDERED REFLECTANCE VALUES.

1

.29

1.31

T — —

.86
.57
.87
.68
L7
.72
.75
.78

—— s — - —

.78
.78
.98
.84
.85
.56

-75-

RRUS No., . 804

DEPTH ¢ 9885.8 F1
y 1783.7 M
*¥ = Ro MATURITY
" YALUES 2
MEAN ) B.74
STO DEV 2.83
MEDTAN B.77
MODE @.75
HIST0GRAM:
Range. @- 4%
Increment: 9.18%
KEROGEN DESCRIPTION
Amorphous 1r X
Exintte : 1r %
Yitrinite tr %
Imerrinite . ir X
Back Fluor : Low
8i tumen ¢ Small
Cohka t+ Small
RRUS No. . 889
DEPTH , B288.8 F1
; 1916.8 M
2 VALUES 18
MEAN 1.71
STO DEY 2.19
MEDIAN 1.75
MCODE 1.78
HISTOGRAM:
Ronga: @- 4%
Increment; 8.16%

KEROGEN DESCRIPTION

Amorghous
Exinita
Vitrinite
Inertinite

Sack Fluor
B11uman
Cohke

? 50 %

X
49 X
18 X

None
High
None



VISUAL KERQGEN ANALYSIS -~ REFLECTED LIGHT
APACHE #1 FOSHAY

Project No. : RRUS/823/T/43/02

SAMPLE IDENTIFICATION REFLECT. KEROGEN CHARACTERISTICS TOC
RRUS DEPTH (Feet)? Ro % Am% Eu% Vit%h Inert¥ Fluor %
101 204535 0.44 2537 3 50 20 Med 5.38
102 2615 0.494 207 10 4S5 23 Low 4.08
103 3048 0.51 20 3 43 30 High 0.4653
104 3495 0.49 10 10 45 15 Med $§.25
105 3993 -——-—— 13 3 &5 13 Med 4,40
108 448% 0.58 20 S &0 1§ High 3.487
107 474% 0.64 10 10 33 43 Med 4.44
108~10% 8910 1.40 35 5 29 as Low N
112 $345 1.440 20 10 S0 20 Med 0.45
115 9675 1.75% 10 40 33 1% Low 0.12

-76- ROBER TSON
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CRDERED REFLECTANCE VYALUES:

NOZ—0D>M0 TID NTWIRCZ

n
o
]

APACHE =1

FOSHAY °

B

T
8

™

*a.
£3%
¥0.
*@.
*3,
*8.
*0.
2.
*2.
9,

OAOZ—0»My MO WWDICZ

ORDERED REFLECTAMCE VALUES:

I3
iB
38
38
38
18
39
40
48
41

0.
x3.
2.
*3.
*8,
*@.
3,
xQ.
*Q.

£1%]

42
42
42
42
42
42
43
43
43
43

MR
RS

A

*3.
¥2.
7@,
x3.
x8.
@,
*0.
%3 .
*3,
x@.

43
43
44
44
48
45
a7
48
43
48

x@. 49
x@. 49
Q.52
*¥3.57
x@2 .59

—perrr
2.2

APACHE =»!

T
. 3.8
YITRINITE REFLECTANCE (RANBORM %)

FOSHAY

)

T
.8

2.0

VITRINITE REFLECTANCE

x8,
*3.
*a.

x@.

x8.
8.
x0.

xe,

x3.

xQ.

33
34
34
35
37
37
3B
49
4@
40

8.
¥9.
xa.
3.
3.
xa.
x@.
x@.
*3.
8.

49
40
40
41

42
42
43
43
44
44

¥B.
2.
2.
x3.
x0.
8.
x8.
X@.
¥9 .
8.

44
44
44
44
44
45
45
45
46
a5

32 .47
9 .47
xQ. 47
x@.47
x@. 47
x0. 48
%3 .43
2. 50
¥6.50
%9 .50

x2.
0.
xQ.
8.
.56

x@

="
g1
81
54

T

2.2
(RANDOM %)

-77-

RRUS No. . 181
DEPTH + 2865.@
v B28.4
¥ = Ro MATURITY
& VALUES Ei]
MEAN : P.44
STD DEV P.65
MEDIAN @.43
10DE : B8.45
HISTOGRAM:

Range: 8- 4X
Increment: 0.i0X

KEROGEN DESCRIPTION

Amorphous 25 X%
Exinite ' 5 X
Vitrinite 58 X%
Inertinite 20 %
Backh Fluor : HMed
Bitumen v Small
Coke 1 None
RRUS No. : 182
REPTH 1 2615.0

f 797 .1

¥ = Ro MATURITY

» VALUES : 45
MEAN : B.44
ST DEV ?2.8g
MEDT AN D.44
MODE 9.4g
HISTOGRA:

Range. 8- 4%
Irncrement: @.10%

KEROGEN DESCRIPTIOM

Amarphous : 28 X
Exinite : 19 X
Yitrinlte 495 X
Irertinite : 25 %
Back Fluor : Low

Bl tumen ¢ Small
Coke 1 None

xm

Im



APACHE 21 FOSHAY
25

RRUS No. : 183
N
U DEPTH , 3@48.8 F1r
E 20 : 928.8 M
R s % = Ro MATURITY
e a VALUES . 26
E i2 MEAN . @.51
% STD DEV 2.87
D MEDIAN @.52
- MOCE 9.45
g HISTOGRAM:
2 Range: 8- 43
B'.El T 1'.0 T 2‘.9 T 3‘@ T 4',@ Incrament: 0.104%
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION

¥@.42 x0.49 x0.E9 2.73 2.8% Amorphous 1 28 %

*@.42 30.49 *@.59 @.74 .83 Exinite . 5 %

¥0.42 ¥2.586 x2.58 ©.75 2.88 Viirinite . 45 %

¥9.43 x8.52 x2.68 ©.75 @.88 Inertinite + 30 %

xD.44 x@.53 x@.62 @.76 ©.89

x8.45 0.53 x@.65 @.77 3.96 Back Fluer | High

*@2.45 ¥B.55 ©0.78 ©8.78 0.89 gu;umen : ﬁmUll

¥3.47 *@.55 9.71 ©6.81 1.¢0 oke ¢ Norne

x3.47 ¥8.57 2.71 @.81 1.86

x3.48 ¥0.58 ©0.72 ©.81 1.27

APACHE #1 FOSHAY
25 4 RRUS No. : 124
N -
o _ 1 |l DEPTH . 3485.¢ F1
5% ¢ ¢ 1265.3 M
L kA
R % * = Ro MATURITY
15 ] %%
27 7 s VALUES . 37
1 %%
Riel MEAN . .49
% ] 27 STD DEY @.23
0 ] 2% MEDIAN B.49
L 54 éé MODE ' 3,45
1 7
e 1 |7 HISTOGRAM,
. % Range: @- 4%
0o H 1ta T 2{@ ¥ 31@ T 4EB Increment: B.1EX%
VITRIMITE REFLECTANCE (RANOOM %)

ORDERED REFLECTANCE VALUES: KREROGEN DESCRIPTION
B.32 *¥B.44 x@.47 x0.58 ¥@.52 Amorphous 12 X
.37 ¥B.44 x@.47 *3.58 *@.52 Exinlre ¢ 19 X
B.37 %0.44 ¥B.48 23.50 *0.52 Yitrinite . 65 X
9.38 *¥0.45 x2.49 xB.50 x8.52 Inertinite ¢+ 15 X
A.38 ¥@.45 x@.49 x@.51 xB.53
B.42 ¥B.46 xB.49 2.5 Baek Fluor « HMed
B.47 %0.46 x0.49 x8.5! E;;Uﬂe" ' §°”“
f.41 x0.47 x@.458 XB.5) = + None

%0 .43 x0.47 x0.58 =x@.51

$¥@.43 ¥@.47 xB8.50 %@ Si

-78- ROBERTSON
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OZ=—0O»Ma Mo OMOICE

QRDERED REFLECTANCE VALUES:

I

APACHE =}

CAVED

FOSHAY

8.

9“

—rer
1

YT

]

ey
2.9

o
3.0

YITRINITE REFLECTANCE (RANDOR %1

9.34 ©0.42 0.45 B.40
.36 2.43 9.45 0.49
.36 ©.43 0.46 2.50
.33 2.43 ©.46 0.51
.38 ©.43 Q.45 2.52
@.38 .43 D.48
P.40 B8.44 0.48
9.42 3,44 D.47
@.42 .44 0.49
@.42 3.45 B.40
APACHE 1 FOSHAY
2

25,
M
H 2a
8
ﬁ CAVED 7

15 ]
21
R el
i
5 3
§ 54
s

8 4 T "I!—"" MELELAE ARG BARLELARS BLNEL AT BRI

2 2 1.9 2.0 3.0 4.

ORDERED REFLECTANCE VALUES:

4.

VITRINITE REFLECTANCE {RANDOM 2)

a.

32

?.35

[GELNF RS EWE IS RS

.36
.37
.38
.38
.38
.38
.38
.39

SN DELQ

.39
.35
.39
.39
.40
.40
.48
.42
49
L 41

EOINIORO®

.41
.41
-4
.41
.41
.41
.41
.42
.42
.42

.43
44
.44
.44
.45
.45
.45
.48
.47
47

DIV D

a.
*3.
3.
x@,
xa,
*d.
.,
*@,
X9,

]

48
5e
2@
52
53
54
654
&9

13

-79-

RRUS No. : 1885
DEPTH 1 3885.8 F1
t 12177 n
# VALUES 35
MEAN 1 @.44
STD DEY 2.24
MEDILAN t 9.44
MODE 2.45
HISTOGRAM:
Range: @- 4%
Increment: 9.10%
2
KERQOCEN DESCRIPTION
Amorphous 15 %
Exinite H 5 %
Yitrinite 1 65 %
Inertinite 15 %
Back Fluor : Med
g1 tumen +  None
Coke ¢ None
RRUS No., : 188
DEPTH v 4485.90 F1
¥ = Ro MATURITY
8 VALUES 8
MEAM 2.%8
STD CEV Q.28
MEDIAN : A.54
MODE ! 3.5E
HISTOGRARM:
Renge: @- 4%
3 Increment: 0.18%

KEROGEN DESCRIPTIOM

Amorphous
Exintre
Yitrinite
Inertinite

Back Fiuor
Bl tumen
Cohe

;28 X
: 5 X
¢ B8 %
¢ 15 X

1 Higr
:  Nene
r None



APACHE #1 FOSHAY
25+

RRUS No. : 187
N
U ] DEPTH : 4745.8 F1
B 20+ : 1446,.3 N
E ] * = Ro MATURITY
5 'S4
F ] # VALUES 13
E 19 ME AN @.68
i 1 STD DEY @,87
D ] MEDIAN ; 2.64
é 5] MODE 2.85
] HISTOGRAH:
a 4 | —l m] Roﬂge ' @- 4%
a'b"'l"'i{b'"l"'éfé"':"'été"'l"'Atg Increment. @.187
VITRINITE REFLECTANCE (RANDOM X1

ORDERED REFLECTANCE VALUES: KEROCEN DESCRIPTICH
@.42 B.48 x@.83 2.84 1.85 Amorpnous (@ 3
@.42 ©.51 x83.64 @.88 1.87 Exinite 18 %
8.43 ©8.51 =@.84 @8.87 |.Q9 Vitrinite : 35 %
P.44 ©.52 x8.85 2.98 |.i@ Inertinite : 43 X
.45 ©.52 x@.86 B.93 1.11
.47 ©8.53 ¥@8.73 ©.93 1.18 g°°“ Fluor ﬂed
2.47 .55 x0.74 8.93 1.27 Sliumen .« Ned,
.47 *¥3.57 ¥8.75 B.97 1.3 ¢ :
2.47 *2.58 %9.76 ©8.99 1.31
a.48 ¥3.62 @.8% 1.80 .51

APACHE »1 FOSHAY
25 - RRUS No. : 188-189
N
U ] OEPTH , 891@.8 F1
B 22 . 2715.8 M
R * = Ro MATURITY
g 187
F . # VALUES . !
E 12 ] HMEAN ' 1.42
y ] STD DEV 2.80
0 ] MEDIAN 1.49
Y 53 MODE 1.45
% ] HISTOGRAM:
i Ronge: 3- 4%
s e ge:
2B :ta 2{6 T 2 o 4[9 Increment: 2,18X
YITRINITE REFLECTANCE [RANDOM %)

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
.70 Amorpnous ¢« 35 X
2.88 Exinite : 5 X

X1.48 Vitrinite ¢ 285 %

ingrtinite : 35 X
Back Fluor 1+ Low
Bitumen 1 None
Coke 1 None

s ROBERTSON

RESEARCH (U.S.) INC.



MNZ—0PME M0 AmMDICZ

@i

um

B

APACHE =1 FOSHAY

CAVED 7

2.

B

1

8

ARCELAN BUNLELELEN BRI B WL
2.8 3.9 4,

T

VITRINITE REFLECTANCE {RANDOM %)

ORDERED REFLECTANCE VALUES:

YN ®R

NOZ—OrFn MO J/MEBEICE

YITRINITE REFLECTANCE (RANDGM 2]

ORDERED REFLECTANCE VALUES:

-]

a.
a.
a.
2.
X1,
xi.
1.

.82

53
B3
7@
97
72
79
ge

-8l

.37 2.33 g.71 1.@4
.38 3.33 8.73 1.895
.46 f.54 9.78 1.11
.43 ®.55 0.78 1.15
.58 ?2.5% 3.8 ¥1.48
.58 9.28 2.82
.50 g.61 @.89
.91 P.66 2,92
.52 8.87 a.g3
.93 P.68 1.32
APACHE »1 FOSHAY
25 -
]
29
i CAYED 7
15 .
123
5 ]
2l [weo B0
8.3 1.3 2.2 2.8 4,

)

2

RRUS Neo. : 112

DEPTH 1 9345.8
: 2848 .4

¥ = Ro MATURITY

a VALUES 1
MEAN 1 1.40
STD DEV 2.209
MEDIAN : 1,40
MODE ! 1,45
HISTOGRAM:

Range: B- 4X
Increment. 2.10%

KERQGEN OESCRIPTION

Amorphous 1 28 X
Exinita 18 %
Vitrinite + 58 2%
Inertinite : 28 X
Bachk Fluaor : HMed
Bl iumen ¢ HMed

Coke TR & o

RRUS No. : 118

DEPTH : 8675.8
1 28948.8

7 = Ro MATURITY

7 VALRES . 2
MEAN : 1.75
STD DEV a.a3
MEDI AN 1.739
MODE 1.78
HISTOGRAM:

Range: @- 4%
[rcrement: @.18%

KRERQGEN CESCRIPTION

Amorphous 13 X
Exinite : 48 %
Vitrinite . 35 X
Inertinite 15 X
B8ack Fluor  Low
81 tumen i None
Cohke : e

am



VISUAL KEROGEN ANALYSIS - REFLECTED LIGHT
AMERADA #1 NAVAJQO TRACT-20

Project No. : RRUS/323/T/43/0Q2

SAMPLE IDENTIFICATION REFLECT, KEROGEN CHARACTERISTICS TOC
RRUS DEZPTH (Feet) Ro % Am% Exz% Vit% Inert% Fluor Y
9 6748 1.046 3 g 73 20 Mad 3.18
5 6823 1.0°9 60 0 20 20 High 0.490
13-14 7045 1.12 &0 a 20 20 High ~————
19-2¢ 7175 -——— 5 tr 70 25 Low ————
23-24 7345 1.24 10 tr 40 Z0 Low -———

-82- ROBE=3TSON
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AMERADA #1 NAVAJO TRALT-20

25 RRUS No. : 4

N .

o DEPTH : §788.8 F1

g 22 . 2062.9 M

E

R t = Ro MATURITY

o 18

H # VALUES . 12

E 10 - MEAN : 1.88

& STD DEY 9.28

) - MEDIAN 1.68

ﬁ 5 MODE ' 1.15

% -% HISTOGRAM:
PR 1L I | E— (o Range: @- 4%

2.0 1.2 2.8 3.2 4.8 crement: 4.
VITRINITE REFLECTANCE [(RANDOOM %3

OROERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
9. %4 2.71 xB.91 ¥x1.18 Amorphous 5 &
.58 @.72 xi.@1 1.85 Exinite ;B x
B.54 3.76 x1.84 1.94 Yitrinite : 75 %
@.58 9.7 %1.85 1.94 Inertinite | 28 %
@.58 9.75 x1.87
A.83 3.75 ¥x1.¢8 Bach Fluor : Med
3.63 @ 79 x1.10 gitumen ' Hign
B.65 8.8@ =*1.183 ohe :  None
?.67 ©.8t ¥t.11
@.66 *@.88 ¥1.13

AMERADA %1 NAVAJO TRACT-28

25 - RRUS No. : 5
N o
Y ] DEPTH 1 8823.8 F1
g 28+ . 2878.7 M
E E
=1 l5: t = Ro MATURITY
g = VALUES . 8
E 12 MEAN 1.88
iy STD DEY 2.89
? ] MEDIAN : 1.12
4 5] MOQE ' 1.15
g an HISTOGRAM,

2] W%%% 1 N Rarge: 3~ 4%

a2 T 1EB 3 o o T 3{2 T 4iB Incrament: &.10%
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
a.81 1.27 Amorphous : 68 2
@.83 1.30 Eximite ¢ 2z

xA .95 .33 Vitrinite : 28 %

x@g.97 1.35 Inertinite : 20 %

:1]33 hoe Sack Fluor ' Hign

%1.12 Biitumen v High

21:15 Coke ' None

¥1.18

x1.21

-23-



AMERABA a1 NAVAJO TRACT-Z2

25 RRUS No. . 13-14
M
u DEPTH , TB45.8 F1
E 29 . 2147.3 R
g s ¥ = Ro MATURITY
E ® VALUES , 12
E 10 MEAN . 1.12
i STD DEV B.14
? MEDTAN 1.18
4 s MODE . 1.15
2 HISTOGRAM.
2 Range: @~ 4%
3.2 1 2@ 3.2 4.8 Incremant, 2.18%
VITRINITE REFLECTANCE [(RANOOM %)

ORCERED REFLECTANCE VALUES: *  KEROGEN DESCRIPTIO!
2.87 x1.27 Amorphous : B8 %
2.77 %1.33 Exinlte s DX

¥2.85 Yiteinite 28 X

¥8 .86 Inert1inite : 28 %

x] .85

*1.85 Back Fluer » High

x1 .17 Bi tumen : High

xI:lB Cone 1 Nora
¥1.19

xi.19

AMERADA »1 NAYAJQ TRACT-29
25 4 RRUS No. : 19-20

N -

U ] DEPTH . 7175.@ F1

g 224 . 2186.8 M

5 1 RECYCLED

g !5 _ 8 VALUES . 84

F MEAN .73

g 18 STD DEY @.13

3 1 MEDTAN i.78

] MODE 1.85

I -

N ° HISTOGRAM:

s ] Ranga: @- 4%
[ [milR! Incremaent: ©.18%
g2 ' 1.2 28 = B = 4.8

VITRINITE REFLECTANCE (RANOOM %}

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
1 38 1.58 1.68 1.72 1.82 1.87 2.87 Amorphous 5 2
1.42 1.88 1.7@ 1,74 t.82 1.8 2.15 Exintre : B %
1.46 1.8} 1.7¢  1.76  1.84 1,90 2.28 Yitrtnlte s 78 %
1.51 i.82 1.7@ 1.76 1.885 1.9 2.28 Ineritnite : 25 X
1.5t 1.82 1.7@8 1.77 1.88 1.91 L
1.3 1,82 1.786 1.78 1.85 .08 gcch Fluor Low
1.52 1.84 1.7t 1.8 1.8 2.90 c‘;:"‘e” ' Ngne
1.5% 1.85 1.71 1.8@ 1.88 2.81 < !

t.54 1,88 t.71 1.81 1.87 2.24

1.7 1.s8 1.72 1.82 1.87 2

“ ROBERTSON
RESEARCH (U.S.) INC.
-84.



AMERADA #1 NAYAJO TRACT-20

25 RRUS No. : 23-24
b DEPTH : 7385.8 F1
n 2o . 2244.8 N
E s RECYCLED £ = Ro MATURITY
g 1 % VALUES 12
B 1p] MEAN ' 1.26
& STD DEY . 2.3
5) 1 MEDIAN 1.23
é 5 MODE ' 1.25
g 1 HISTOGRAM:
o) Rangea, @~ 4%
o2 12 > @ 2 AP Increment: 9.13%
VITRINITE REFLECTANCE (RANOOM %}
ORDERED REFLECTANCE VALUES, KEROGEN OESCRIPTION
¥1.85 x1.47 1.889 |.8@ Amorprious : 4@ X
¥1.12 x1.47 1.89 1.82 Exinite . B %
xt.14 1.58 1.81 1.83 Yitrinite 1 489 %
x!1.,17 1.58 .82 1.83 inertinite :+ 29 %
¥t.21 1.81 i.8%3 1.84
%¥1.23 1,82 1.83 1.85 Bock Fluor + Low
¥1.,2%3 1.55 1.86 1.87 Bi rumen v High
¥1.28 1.57 1.86 1.38 Coke + None
¥1.33 1S58 1.72 .95
¥1.38 1.58 1.73 1.08

-85-



REFLECTED LIGHT
SHELL #i13-17 CARSON UNIT

VISUAL KEROGEN ANALYS3IS

RRUS/323/T/43702

Project No.

TOC

REFLECT. KERQGEN CHARACTERISTICS

SAMPLE IDENTIFICATION

Ex% Vit%h Inert® Fluor b

Am%

“

Ro

(Teat)

DEPTH

RRUS

Uy I W HT Y
[ B R B o o ]
=R RO N e
el Nl o

o TN o -
OO0 oO
L B R B N

I Uy 12 Y Y
OO
R A=k tH=g ]
o <P YA D

ooy
20 >t et~
eI CICAICIT

0.a8

MV WN
m -0 0. 00y
DT -m
ajefaloelel
vt e el

@O
iabal Ny
Ity
LI I |
UL O
- et — 03
301 03 01 03

Low -———

10

40

18

.71

110453

223-224

ROBERTSOIN

RESEARCH (U.S.) INC.
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SHELL =113-17 CARSON UNIT

NOZ—OrMU O TNICZ
©
1

" Ty

g0 = 1.2 2.0
VITRINITE REFLECTANCE

.é,e,.: '&ig
(RANDOM %)

QROERED REFLECTANCE VALUES:

*@.31 @ 42
¥@.31 x8@.42
¥0.33 x8.52
x9.33
xQ.34
¥2.35
*@.36
¥8.37
*@.37
xp .39

SHELL »113-17 CARSON UNIT
251

20 J

NOIZre LMD 0 ANTHDACZ

ol A

2.0 e | 2.8
VITRINITE REFLECTANCE

3.2 4.8
(RANCOM %)

ORDERED REFLECTANCE VALUES:

¥@.29
x8.34
*8. 37
x3.51
*9.53
2.64

-87-

RRUS No. : 283
DEPTH ¢ 102%.0
' 3i12.4

¥ = Ro MATURITY
2 VALUES 13
MEAN 3.37
STD DEY 2.8s8
MEDTAN 1 P.38
MODE B.35

HISTOGRAN:

Range: 09~ 4X%
Increment: ©@.182%

KEROGEN DESCRIPTION

Amorphous 18 X
Exinite : 18 X
Vitrinite 85 %
Inertintie : 15 %
Back Fluor Med
i tumen Mone
Cohke i None
RRUS No, . 28B4
DEPTH ¢ 1515.9
t 461.8

¥ = Ro MATURITY

z VALUES . 5
MEAN : 2.41
§70 0OEY . 2.1@
MEDIAN 2.37
MODE 2.55
HISTOGRARM:
Range: 3- 4X
Incremant: B.'0%

KEROGEN OESCRIPTEION

Amorphous 3 %
Exinita 15 %
Vitrinite : 35 2
lpertinitie » 45 X
Bock Fluer + Low
Bitumen i None
Cohe 1 None

an
-



SHELL #113-17 CARSON UNIT

. 25 + RRUS No. : 295
U 1 . DEFTH _ . 2185.8 F1
B 22 é : B41.8 M
& 1 B * = Ro MATURITY
15 z
9 ] g # VALUES . 3
] KA
Rigl 4 MEAN 0.38
E %7
A 1 sTOD DEV . 2.04
D] MEDIAN @.38
4 s ?é MODE . 2.25
1 7
§ 7 HISTOGRARM:
g %7 Kala Range: B@- 4%
aa - 12 Totg T r'%lb"‘f"';la Increment: 0.18%
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES. KERGGEN NESCRIPTION
B.27 x2.35 *2.39 x0.44 Amarphous : 19 X
B.29 %B8.35 xB.38 x0.45 Exinite ¢ 19 %

¥0.32 3%3.35 x0.33 x0.47 Yitriniie . 60 X

*@.32 ¥8.368 xQ.41 2.83 lnertinite + 29 %

¥8.32 =x8.37 x8.42 2.87

¥B.32 ¥B.37 ¥8.42 Bock Fluor 1 HMeog

*8.33 %8.37 x8.43 Biruman t  None

*@0.33 x3.328 x0.43 Coke 1 None

*@.33 ¥0.38 *2,44

¥2.34 x0.38 x0.44

SHELL #113-17 CARSON UNIT
25 5 . RRUS No. : 208

N -
U ] DEPTH . 26845.8 Ft
E 20 4 , 896.2 M
R 15 ] ¥ = Ro MATURITY

o -
2 " # VALUES . 50
R 2] MEAN 2.43
A ] STO DEV 2.28
) ] MEDIAN @.41
I MODE 9.45
N9
2 ] HISTOGRAM:

2. Range: 2~ 4%

@.BI."‘ l,@ T "Zté T 'siﬂ"'r"‘atg Increment: 2.18%

VITRINITE REFLECTANCE (RANDOOM %)

ORCERED REFLECTANCE VALUES. KEROGEN DESCRIPTION

¥2.35 ¥8.38 x@8.41 x3.42 x8.45 Amorphous 38 X

X0.36 xB.48 x0B.41 x3.42 x0.48 Eximite 1 18 %

¥0.368 ¥0.48 ¥3.41 ¥@.43 x@.48 Vitrinite . 4@ %

¥0.356 ¥@.48 x0.4% ¥0.43 ¥3.48 Imertinite « 20 X

*¥0.38 ¥0.48 ¥2.41 ¥8.43 x2.49

xB.39 x2.40 ¥0.41 ¥3.43 ¥B.5i Baock Fluor geg

x8.39 x0.48 ¥D.41 x3.44 *@.55 g';‘-”"e"‘ S

*¥P.20 %0.48 ¥9.42 ¥2.45 %3.55 ohe !

¥*P.38 ¥0.41 x0.42 ¥0.45 x@.62
¥@.39 x2.41 ¥B.42 =0.45 xB.66

-88- ROBERTSON

RESEARCH (U.S.)) INC.




SHELL #113-17 CARSON UNIT

25? RRUS No. : 287
N ] ;
U R DEPTH : 39055.08
M 28: r 931.2
g ] ¥ = Ro MATURITY
0 15
F ] ® YALUES 34
Bia MEAN 0.44
A i STD QEVY Q.06
D 1 - MEDIAN a.43
N 5 MODE g.45
g ] HISTOGRAM .
e : Range: 9-141
AL oo oo g g e T B,
o o I{G T 2{@ T A T 4i8 nerement: B.10%
VITRINITE REFLECTANCE (RANDOM %)
DROERED REFLECTANCE VALUES: REROGEN DESCRIPTION
*@2.34 %0.41 xD.44 0,52 - Amarphous s X
¥2.35 *0.41 ¥9.44 ¥2.354 Exinite 1 19 %
*3.36 x¥8.41 ¥0.43 x@.55 Vitrinite . 68 %
*¥2.36 x0.42 xP.45 x@.64 Inertlinite . 290 %X
¥0.38 ¥2.42 x0.49
x0.40 x0.42 x@ 47 Bock Fluor + Low
¥0.48 xB.42 x0.47 Bl rumen :  None
£0.48 x2 43 zD.48 Coke t  Nome

x0.49 *0.43 *x0.582
¥B.47 x0.44 =%0.59

SHELL =113-17 CARSON UNIT

4
25 2 RRUS No. : 208
N Z
U } % OEPTH , 2615.8
g 22 Z . 1181.8
¥
R 7 * = Ro MATURITY
15 g?
g 4% # VALUES - 50
2
%27
R 1zj %% MEAN @.49
& 73 ?2 $TO DEV 2.7
D i gé MEDIAN . 2.48
! 5% ?é MODE ; .45
g 1 7 HISTOGRAM:
1 A Ronge: 8- 4%
Batéll i‘-'i|é'--.--'éﬁéﬁ"l"'sta -'rf"a{g Incrament . G.182

VITRINITE REFLECTANCE (RANDOM %3

ORDERED REFLECTANCE VALUES: KERQOGEN DESCRIPTION
¥2.31 ¥0.45 *0.46 *x0.50 ¥x@.53 Amorphous 5 X
F@.40 ¥0.45 x0.47 $8.3@ 30.53 Exinite v 15 X
¥3.49 x8.45 %0.47 *8.5@¢ ¥0.55 Vitrinite . 55 X
¥3.41 xB.45 x0.47 x0.5@ *@.55 Inertinite + 29 X
¥@.41 ¥3.45 x@.48 *8.52 *p.58 Hed

¥3.42 %@.45 x@.48 32.51 £0,58 g?ck F;uor : nzd

x@.43 %9.45 x0.48 ¥0.51 x0.82 Co;:me ' one
¥@.43 x9.456 x0.49 x@.52 *0.87

«B.43 x0.46 *0.48 x9.52 xB.869
¥@ .44 ¥@.46 ¥0.48 x0.53 x@.7@

-89-
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SHELL a113-17 CARSON UNIT

25 RRUS No. : 209
N
u DEPTH ; 49D5.8 F1
E 28 : 1229.7 M
¥ = Ro MATURITY
0 15
= A VALUES . 50
Ris MEAN \ 8.54
% STO DEV 2.287
il MEDIAN . @.52
L5 MODE | 3.55
8 HISTOGRAM:
2 Range: B- 4%
g ![B T 2{@ T 3{@ T 4{@ Increment. @.18%
VITRINITE REFLECTANCE {RANDGM %)
ORDERED REFLECTANCE VALUES. KEROGEN DESCRIPTIQON
¥8.48 x3.859 x0.52 *0.53 x@.58 Amarphous 5 %
¥0.42 ¥0.58 x8.52 ¥@.54 x8.58 Exinite ;18 %
¥3.43 x9.5! x0.52 x0.55 x0.58 Vitrinite . 6@ %
x3.44 x2,5! =x2.52 x0.56 *2.61 Inertinite 28 %
¥3.45 .51 x9.52 ¥8.55 *0.63
*0.46 *6.5! ¥9.32 ¥@.56 £0.54 Backh Fluor 1 Med
$0.47 ¥8.5] x0.52 *0.57 %0.68 2L homen t None
*@3.47 x8.51 *0.53 x0.57 x0.78 Qhe i Nona
¥3.48 x8.5] *@.53 ¥0.57 *8.70
¥3.48 x0.51 *@.53 x0.57 *2.7Q
SHELL #113-17 CARSON UNIT
25 5 RRUS No. : 218
N -
U ] % DEPTH . 4585.8 F1
B 22 é . 1381.4 M
R f Z ¥ = Ro MATURITY
o 15 7
£ ] ?2 * VALUES . 48
: %7
B e Z MEAN 0.56
A1 %7 STD DEV - 8.87
9] %% MEGIAN 2.56
G 1 %
S 7% AISTOGRAM:
a 2 Range: 2- 4%
PLaA : I{B T Z{B T 3tB T 4{9 Incremeny: B.18%
VITRINITE REFLECTANCE (RANDOR %)
ORDERED REFLECTANCE VALLES. KEROGEN DESCRIPTION
¥2.45 ¥0.58 x@.54 ¥P.59 x0.64 Amarphous 5 X
*2.45 ¥3.50 ¥2.55 ¥0.50 x@.65 Exinite . 12 X
¥0.45 ¥3.50 ¥0.55 %3.50 ¥3.58 Vitrinite . 35 X
¥9.45 *3.50 x9.56 ¥@.681 *B.87 [rertinite : 308 X
*@.468 ¥B.5t %*9.58 *@.61 %0.67
¥B.45 %0.52 x3.58 ¥03.62 10.67 Back Fluor « Med
¥3.46 ¥0.53 x2.57 ¥2.62 =%@.78 g"””e” ) ed
*2.4€ ¥2.53 ¥@.57 *2.82 %0.79 oke ¢+ None
¥0.47 ¥B3.54 x8.58 ¥0.82 .94
*3.5¢ ¥P.54 ¥0.58 3@.83 1.08

-0 ROBERTSON

RESEARCH (LU.S)) INC.



SHELL =113-17 CARSON UNIT
RRUS No. : 2711

N
SR DEPTH  5225.9
g 291 : 1531.8
E 4
R 15: ¥ = Ro MATURITY
9 ] 2 YALUES z]
g 18] MEAN 2.56
A ] STD DEV B.11
? | MEDIAN : 2.52
N 5 ] MODE ; 9.55
g 1 HISTOGRAN:
g1 p Ronge: @- 4%
2 e Lo T 22@ T 3{6 T 4ta Increment: B2.10X%
VITRINITE REFLECTANCE (RANDOM %1
ORDERED REFLECTANCE VALUES: KREROGEN DESCRIPTION
B.36 ¥0.51 =*@.53 x@.85 Amorprous : I8 X%
¥0.45 x0.51 x2.94 x0.9008 Exinire N S B 4
¥B.47 x8.52 *9.55 Vitrinite . 958 %
x¥2.48 xP.52 x8.5% Inertinite «+ 38 X
¥P.49 *0.52 x0.58
¥3.51 ¥2.52 x8.56 Back Flusor 1+ HMed
¥@.51 ¥B.52 x0.62 Bl tumen 1 None
¥¢.51 %0.53 x8.67 Coke ¢  None

x@3.31 *0.53 ¥8.73
x2.51 xB.53 *¥9.76

SHELL #113-17 CARSON UNIT

*3.53 *0.88 *2.81
¥2.54 8,65 %0.82

ee
2a

L1
.24 -91-

25 4 RRUS No. @ 212
N E
u 3 OEPTH : 5525.0
g 224 . 1677.8
E 5} % = Ro MATURITY
13 4
g " = VALUES - 28
R g MEAN 2.57
C STD DEV 3.14
D ] MEDIAN 2.68
5] MODE 8.53
N N .
g ] HISTOGRAM,
8. ] L Ronge: B- 4X
oz Ve T za | Fa | 48 Increment: .18
VITRINITE REFLECTANCE (RANDOM %)
OROERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
¥P.43 *2.54 x3.71 x0.85 1.21 Amorpnhceus . 28 %
x2.47 x3.55 x0.72 *2.85 1.82 Sxinlia 12 %
¥0.48 ¥0.56 x2.73 ¥0.88 1.83 vitrinlite « 50 X
*0.586 x0.58 xB@.74 9.8 1.06 Inertinite : 28 X%
*0.51 %9.88 =%9.75 ¥8.91 .87 i
x0.5} x0.88 *8.77 x9.82 1.07 g?f:mgiuor : Séng
¥0.52 x3.61 x3.78 8.96 },?? Baka ' Rece
1
1

*@2.53 *B8.62 ¥0.78 0.38
1.
1.

axm

e 2} |



SHELL #113-17 CARSCON UNIT

N 25? RRUS No. . 213
] ] DEPTH s 18933.0 F1r
E 2@ - . 3858.1 M
]5: * = Ro MATURITY
E ] A VALUES . =3
E 1¢ ] MEAN ; 1.8%
A 1 STD DEV . g.e¢
o ] MEDIAN : 1.71
y 8] MODE : 1.7€
: Fllmm e e e
2] Renge: @~ 4xX
a.b"""‘}lé"rl"'élé"'l"'éib"'l"';r@ Increment. B.18%
VITRINITE REFLECTANCE fRANDOM %3
ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
g.58 g.86 x1.71 2.97 Amorphous 5 X%
2.53 .91 =x1.72 2.18 Exinlte : 18 X%
@.59 8.95 =x1.74 Yitrinite . 58 X
.60 1.9@ 1.886 Imertiniie «+ 35 %
2.82 1.41 1.88
a.83 1.23 1.99 Bock Fluor : Low
2.687 1.28 1.93 Bl rumen ¢ None
2.6 x!1.51 1.97 Coke ¢+ Smoll
2.78 ¥1.61¢ 1.97
@.88 xi.82 2.82
SHELL ®113=-17 CARSON UNIT
25 RRUS No. : 215-218
N
u DEPTH :10265.8 Fr
E 28 : 3128.8 M
s ¥ = Ro MATURITY
9 8 VALUES a
Eig MEAN ' 1.865
A STD DEV . 2.15
o MEDIAN ' 1.71
é 5 MODE : 1.78
E H % HISTOGRAM:
2l uRanlulsNZ7 . — . Range: 8- 4X
Qiﬁ 1 IIG T 2{@ T 3i@ T 413 Incremaent: @.192%
VITRINITE RFFLECTANCE (RANDCM X0
ORBERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
B.42 x1.81 Amorphous : 2B %
.51 x1.65 Exinite v 19 X
B.52 ¥1.7i Vitrinite . 42 X
B.54 *¥1.73 Inertinite ¢ 3@ %
2.68 *x!1.,75
8.83 x1.78 Back Fluor : None
9.96 ¥%1.85 Bitumen i None
.12 1.00 Cohke 3 None
*1.37 1.96
¥1.48 2.84

-9 ROBERTSONMN

RESEARCH [U.S.) INC.



SHELL =113-17 CARSON UNIT

25 RRUS No. : 217-218
N -
U ] , DEPTH 118485.9
M 291 : 3198.9
E ‘55 % = Ro MATURITY
9 ] a YALUES . 13
£ e ) MEAN . 1.68
g STO DEY | 9.13
2] ] MECTAN ' 1.87
Ios] [MODE ¢ 1.85
g : HISTOGRAM:

g ] 1 [ 1q Ronge. B- 4%

25 ; ltB ! L T 3{3 T 4{8 incremant: @.180%
VITRIMITE REFLECTANCE {RANDOM X)

ORDERED REFLECTANCE VALUES: KERQGEN DESCRIPTION
B.31 =%1.31 xt.84 2,92 Amorphous 1@ &
.82 x!|.54 x1.85 2.18 Exinite : 2 %
8.7% x1.58 1.9@ Viirinite : 68 %
.99 xt.81 1.92 Imertinite ¢ 20 X%
2.95 x1.8B3 1.82
1.81 x1.87 1,95 Bagh Fluar « Low
1.12 =x1.€8 1.85 Bituman i Small
1.24 ¥1.73 1.95 Coke +  Naone
[.29 %1.7% 2.0t

x1.480 =x1.3} 2.02

SHELL #113—17 CARSON UNIT

25 RRUS No. : 219-228
N
u DEPTH :13725.8
5 28 . 3269.0
5 ¥ = Ro MATURITY

15
9 s VALUES 3
R ie MEAN 1.83
g STD DEV 8.18
? MEDIAN : 1.71
Los MODE : 1.75
M
3 HISTOGRAM :

ol | Bl " Range: g- 4

2.9 e 2.3 3’3 43 necement: .
VITRINITE REFLECTANCE [RANDOM %1

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
g.568 x1.41 Amorphous : 15 X
2.58 =x1.43 Exinite : 5 X
.85 *x1.46 Yitrinite : 35 2
g.88 x!.81 Inertinite :«+ 4% X
8.9t =x1.71
1.8t x1.71 Back Fluor 1 Med
1.6 %1.74 81 1uman i Small
1.18 %1 :97 Cohke L None
1.12
1.12

-93-



SHELL #113-17 CARSON UNIT

NOZ-O-M0 TD MID3ICZ

g:ﬁ,,,TLILpﬂjl,uzkaqllL,_q“,r,H_
p.@ 1.9 2.0 .0 4.8
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES,

,E5 %1.88
.76 x1.Q4
.87 2.08
.20 2.18
.9 2.29
18
.29
X1 .68
*¥1.81
%1.75

e —Ee®

SHELL #113-17 CARSON UNIT
28

28

15

UIOZ—Oe0n MO DPUNICZ

in
PN BT

e

Q

.Q 1.8 2.8 3.0 4.8
VITRINITE REFLECTANCE (RANDOMN %)

ORDERED REFLECTANCE VALUES:

.53 ¥1.84
.56 x1.989
.88 ¥1.85
.98 *2.86
.8
4
2l
.23
.5
.88

- - RS0

£

-84

RRUS No. : 221-222

DEPTH : 18825.8
: 3298.5

¥ = Ro MATURITY
8 VALUES 5
MEAN t 1.7%
STD CEY B.13
MEDTAN 1.75
MODE 1.85

HISTOGRAM:

Renge: @- 4X
Increment: @.18%
KERQOGEN DESCRIPTIOQNI
Amarprous ¢ 15 X
Exinlte ' g %
Yitrinita : 45 X%
[nertinite + 35 X
Bock Fluar + Low
B1 tumen :  Nonr
Coka 1 Nona

RRUS No. | 223-221

DEPTH 111085,
1 3354,

* = Ro MATURITY

%)
3

s VALUES 8
MEAN 1 1,91
STD DEV 2.83
MEDIAN 1.973
MODE 1.83
HISTOGRAM:
Range: 2- 4%
Increment: 2.18&%
KEROGEN OESCRIPTIOM
Amorphous : 15 %
Exinite 1 =4
Yitrinite 1+ 4@ X
Imertinite . 4@ %
Back Fluor @ Low
B tumen : Small
Cohke v None

ROBERTSON

RESEARCH (U.S.) INC.



VISUAL KEROGEN ANALYSIS5 - REFLECTED LIGHT
SUN #1 NAVAJQ LANDS

Prodeact No. : RRUS/B823/T/43/0%2

SAMPLE IDENTIFICATION REFLECT. KEROGEN CHARACTERISTICS TOC
RRUS DEPTH (Feet) Ro % Am% EXx% Vit%h Inect% Flueor %
301 2225 1.462 15 8 4 &5 20 Low g.11
304 7445 1.42 10 tr 75 15 Low 0.12
304 2975 1.482 15 tr 40 35 Med g.1¢
307 103¢C3 1.73 10 tr %0 4Q Low 0.12
312 10595 1.84 15 5 50 39 Mad .25

-95-



SUN x1 NAVAJO LANDS

25 4 RRUS No. : 381
N +
L ] ‘ OEPTH  9225.8 F1
0 2e . 2811.8 N
g 55 * = Ro MATURITY
154
g s VALUES . ya
R 1o MEAN 1.82
& STD DEY 8.186
? i MEDIAN 1 1.67
L 53 MODE : 1.85
g ] [_l % % : HISTGL‘.gAn: 2
] cnge: B- 4%
B HA e Increment: B.10%
2.9 1.9 2.0 3.8 4.8
VITRINITE REFLECTANCE (RANDOM X1

ORDERED REFLECTANCE VALUES.: KERCGEN DESCRIPTION
1.14 *1 .68 Amorphous 13 %X
1.18 ¥x1.7@ Exinite 1 tr X

.35 x1.74 Yitrinite 65 X

¥1.36 *1.75 [rertinite 29 %

¥1.42 %1.8% Back Fluor : Low

x1.45 *x1.88 8

i tumen 1+ High
x1.68 2.23 Coke :  Smail

xt .54 2.39

¥1.69

x1 .87

SUN =1 NAYAJO LANOS

N 25] RRUS No. : 304
o DEPTH : 9645.8 F1
g 28 . 2630.8 M
£
R 15 ¥ = Ro MATURITY
9 a VALLES 19
go MEAN = 1.82
A STO DEY g.1e
D MEOIAN 1.63
§ 5 MODE 1.53
g 1 - RISTOGRAM,

2 17 Range: 8- 4%

r rrorop o arrr ™ 5 T T T :
oo I{@ 2{@ T 3i9 T 4{9 Increment: 0.18
VITRINITE REFLECTANCE (RANDCM %)

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTIOM
1.29 x1.68 Amorphous 18 %
1.38 x1.76 Exinmite 1 tr X
1.4 x%x1.77 Vitrinite 75 %

x!.45 Inertinite I5 X

x].52

*i.585 Back Fluor : Low

x1.58 Bitumen :+  None

x1.59 Coke :  Small
¥1.85

xi .87

~96- ROBERTSON

RESEARCH (U.S.) INC.



SUN =1 NAYAJO LANOS

23 RRUS No. : 386
N
L DEPTH 1 9975.8 Fr
E 20 . 3840.4 N
R x = Ro MATURITY
0 x VALUES 18
E 0 MEAN ; 1.82
5 STD DEV . 8.11
o MEDIAN 1.63
L s MODE : 1.85
g HISTOCRAH.
ﬂ Raonge: B- 42
e A .
1.8 2.2

- Jo S
2.2

T éié' -l--'%{a Incrament: B.10X%

VITRINITE REFLECTANCE (RANDOM 2%}

ORDERED REFLECTANCE VALUES: KERQGEN DESCRIPTION
.92 =x1.44 x1.68 Amorphous 15 %2
8.99 x1.51 x1.68 Exinite ' e X
1,18 xt.53% x1.71 Yitrinite BP 2
1.23 *x1.54 x1.73 Inertinite . 25 %
1. ¥1.5 x1.75
1,32 ;1.53 x| .75 Back Fluor  [ed
1.27 %1.81 ¥1.88 g"umEﬂ ¢ PMed
1.32 x1.,81 oke ¢o1r
1.35 x1.83

¥1.41 x) .84

SUN =1 NAVAJO LANDS

25 RRUS No., : ZE8

N

Y DEPTH 118385.8 F1

5 22 . 3141.8 N

E ¥ = Ro MATURITY

0 15

g % VALUES . 21

g 1o MEAN | 1.73

A STD BEVY A.18

J MEDTAN : 1.688

é 5 MODE 1.85

g HISTOGRAM:

2 1 , Raonge: 9- 4%
B{B T 12 i 2[3 T 3{9 ] 4{9 fnerement: @.10%
VITRINITE REFLECTANCZ (RANBOM X)

ORDERED REFLECTANCE VALUES. KEROGEN DOESCRIPTION
*¥].459 ¥x1.B68 x2.87 Amorphous 19 X
*¥1.856 x| .71 Exinlite ) X
¥1.8@ x1.71 Yitrinite 58 X%
.68 x1.,74 Imartinite 40 %
.88 ¥1.77
*1.61 x1.81 Baoch Fluor : Low
x1.82 x1.89 Bitumen ¢ None
¥1.84 ¥).00 Coke + None

x1 ,66 *x1.99
*¥1.687 *¥2.9%
-97-



VIOZ—DRD 7T DMNICE

N
(53]

]
=]

=

ol

[

[

SUN =1

NAVAJQ LANDS

o
¥t APEPRPEEN EPRPATE NFR I P I

©
a -

a

e
. 2.9 .
VITRINITE REFLECTANCE (RANDOM 3)

ORDERED REFLECTANCE VALUES:

DEIEIVOENE

.BB
.68
.89
.78
.73
.73
.73
.74
.74
.79

OO

.78
.78
.78
.78
77
.77
.78
.78
.79
.78

LEHIDDDVH R

.78
.8e
.80
.80
.81
.81
. B1
.81
.81
.83

a.

83

@.84

—-—— RO

.88
.87
.88
.88
.89
.28
.91
.8z

.87
.28
.28
.69
.78
.78
.82
.82
.84
.82

98-

RRUS No., . 312

DEPTH :18595.0 F1
: 3229.4 R

¥ = Ro MATURITY

® VALUES - 7
MEAN ' 1.84
STDO DEV 8.1
MEDIAN ' 1.82
MODE : 1.8%5
HISTOGRAM:

Raonge: 8- 4X
Increment: B.18%

KREROGEN DESCRIPTIOM

Amorphous 15 X
Exinlre t 5 X
Vitrinite 50 X
Inertinite . 2 %
Bach Fluor : HMed

Bi tumen 1 None
Cokae ¢ None

ROBERTSON

RESEARCH (U.S.] INC.



VISUAL KEROGEN ANALYSIS - REFLECTED LIGHT

UNION #1-M-13 USA

Project No. : RRUS/823/T/43/02

SAMPLE IDENTIFICATIOMN REFLECT. KERQCEN CHARACTERISTICS TOC
ARUS DEPTH (Feeat) Ro % Am% Ex% Vit%h Inerct% Fluer %
501 10445 1.43 zZ0 L 35 44 Med 0.21
502 10645 1,82 15 3 75 5 Low 0.31
504 10845 1.84 3 3 85 5 Med .54
507 11035 1.75 9 3 8¢ 10 Low 6.12
509 11245 1.73 S S 80 10 Low g.35
311 11455 1.74 S S 34 10 MNone ¢ 19
514 11623 1.78 5 3 453 453 Momne Q.18

-Q9g9.



UNION =1-M-13 USA

25 RRUS No. 1 5@1

.9 x1,47 x1|.61
.15 x1.5@ x1.88

N
U DEPTH 1 10445.2 F1
022 . 3183.¢ M
E - ¥ = Ro MATURITY
9 7 YALUES 19
Rag MEAN | 1.63
y S7D0 DEV .13
? MEDI AN ) 1,61
N 5 MODE ' 1.E5
8 HISTOGRAM,
2 Ronge: @- 4X
2 a ' a 2 e z 0 4 a Increment. @.10%
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTICN
2.62 .15 x1.52 x1.73 Amorphous 2 2
9.78 .20 x1.56 x1.78 Exinite : 5 %
.88 1.28 x1.56 %1.78 Viirinite . T %
f.8@ 1.31 ¥x1.56 x1.88 Inertinite 4 %
.83 1.32 x1.57 =%1,85
@.84 1.33 x1.56 x!.00 Back Fluor : Med

Bitumen 1+ Mect
@.88 1.33 x1.81 Con a1
1.84 x1.41 x1.81 ohe L
!
1

UNION »1-M~-13 USA

25 RRUS No. : 582
N
U DEPTH 12865.8 Fr
E 28 . 3258.7 M
R 15 ¥ = Ro MATURITY
g s VALUES - 29
20 MEAN : 1.82
A ] STD BEY B.11
0 - MEDIAN f |.88%
é 53 MODE : 1.85
E ] HISTOGRAM:
zi T 1 Range: B- 4%
a{é*"l"‘}{é"‘l' ‘éﬁa' il IlBi@I'rTrr.é{B Increment: 2.10%
YITRINITE REFLECTANCE (RANDOM X)

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
1.17 x1.81 x1.986 Amorphous 15 %
1.286 ¥1.83 x1.99 . Exinlte ' 5 X

¥1.680 ¥1.86 2.21 Vitrinite 75 %

x!1.66 =*1.87 2.28 Inertinite . Sz

¥1.88 x1.88 Bock Fluor : Low

xX1.68 x1.98
Bitumen v Med
x1.72 x1.9@ Cok Non

*1.74 *%1,380 ‘ oke t one

X1 .77 x1.82
¥!.880 x|.84
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UNION ®1-11-13 USA

.25 x1.83 ¥1.72 ¥1.79 ¥2.8!
.36 ¥1.84 ¥1.72 X1.79 217 _qygi_

25 RRUS No. : 5@4
N
u DEPTH . 18845 .8
B 29 N : 3398.8
k s CAVED ¥ = Ro MATURITY
g " s VALUES : 1
E 18 MEAN 1 1.84
S STD DEV .  0.08
D MEDIAN 1.94
4 s MODE 1.85
g r HISTOGRAM,
Ronge: B- 4%
[ S 8 T - S U
@l.ia T D2 T 2.@ T 31_@ T 4[@ Increment: 9,18%
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES, KEROGEN OESCRIPTION
.82 8.98 1.8} .88 1.12 Amorphous 5
.83 ©.97 1.21 1.85 (.13 Exinite : 5
3.88 B.88 1.91 1.95 i.i4 Vitrinite 85
2.99 ©.98 1.31 1.28  1.17 Inertinite 5
2.1 @.98 1.82 1.6 1.18
2.92. 2.99 .83 .28 1.22 Back Fluor + Med
2.64 @.99 1.83 {.i@ 1.3 E”UNE“ ; :U“e
.94 1.2 1.83 i.!@ 1.3 che t  None
.95 1.28 1.4 1.11 1.5}

.05 1.20 1.5 1.12 x}.84
UNION ®1-M—-13 USA
25 4 RRUS No. . 507
N 1 )
U ] DEPTH 11935.9
E 29 . 3383.5
R 5; * = Ro MATURITY
1
@ A VALUES : 37
R gl MEAN i.75
& 1 STD DEV 9.12
o ] AEDIAN 1.74
i ] 1.78
IS MOOE
g ] HKISTOGRAM:
2] : Range: 8- 4%
s T 1‘.9’ ™ ~2a@ T 3',@ T 41.!3 lncrement . @.19%
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES: KERDGEN DESCRIPTION
2.85 1,47 x1.87 x1.74 *%1.80Q : Amorphous 5 X
8.88 1.47 x1.67 =x1.74 x1.88 Exln!re : 5 X
1.88 x1.35 x1.88 *1.7% ¥1.8Q Yitrinite 88 X
1.5 %1.S7 x1.88 ¥1.76 ¥1.89 Inertinite + 18 X%
1.8 £1.58 ¥1.8Q ¥1.77 x!.91
1.1@ %1.60 %1.71 %t.77 *1.97 Bach Fluor . §°“11
113 xt.81 x1.71 ¥1.78 %2.28 2. 3! rumen e
1.14 x1.82 x1.72 ¥%1.78 x2.8% Ghe :

1
1

xm



UNION 21=M=135 USA

25 4 RRUS No. : 589
N
3 ] DEPTH :11245.8 F1
R 22 : 3427.5 M
E 155 ' CAVED ¥ = Ro MATURITY
9 ] a VALUES : 20
g 18] MEAN 1.73
i ; STD DEV . Q.14
D ] - MEDIAN .74
I 5 Z MODE ; 1.75
R .
g 1 % HISTOGRAM,
2] % Range: @- 43
1T L A L LA e I § ™t T™TrT L | T T . ‘c
0@ T ;'.a r 2‘.0 T 3‘.13 T 4I.B Increment: @.10
VITRINITE REFLECTANCE (RANDOM %)

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
2.80 1.19 x1.54 x1.780 ¥*1.83 Amorphous 5 X
.95 1.23 x¥1.54 x1.78 x1.B84 Exinite ) 5 %
.95 1.25 x%1.55 ¥1.72 ¥|.85 Vitrinite . 80 %
1.82 1.33 x|.56 =xt.72 *1.86 Ineriinite 18 %
1.92 1.34 x1.58 ¥1.74 %x1.92
1.86 1.36 x1.58 *1.74 x1.93 Back Fluer : Low
.12 1.37 xi.62 *1.76 %1.94 g‘;umeﬂ : 30“?]
1.12  1.39 x1.83 ¥1.78 =*2.82 ke ¢ Sma
1.15 1.49 x{ .84 *1.76 *%2,02
1.17 xi.53 %1.68 xt.81 2.27

UNION *1-pM-13 USA

25 RRUS No. 1 511
N
U DEPTH :11455.8 F1
2B . 3481.5 M
& ¥ = Ro MATURITY
o 18
S & VALUES , 1]
E 19 MEAN 1.78
& §TD DEV 3.18
o) 1 HEOTAN 1.77
L 5 HODE 1.85
8 1 HISTOGRAM:

@ r Range: @- 4%

2 2 e 2{9 319 T 41.6 mcrement: @.103%
VITRINITE REFLECTANCE (RANDOM %)

OROERED REFLECTANCE VALUES. KEROGEN DESCRIPTION
@.88 x1.82 ¥1.79 x2.06 . Amorphous 5 %
1.32 $1.82 ¥1.2@ %2.99 Exinite ' E X
i.38 X!.87 ¥1.980 %2.13 Vitrinite 82 X

x1.54 x1.68 xi.8@ Irertinite . 12 %

%¥1.58 ¥1.78 %1.82

x1.57 x1.71 %1,83 Bock Fluor 1 MNore

x1.58 ¥%1.72 *i.83 Birumen 1 Nore

%1.81 %1.72 ¥%1.89 Coke + Nore

x1.B1 x1.77 %x1.81
¥I.61 ¥1.77 x2.@1
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ORDERED REFLECTANCE VALUES.

OOZ-0DrMo MO AAMRICE

UNION #1-M=-13 USA

LB St e e o

1

2

. 28
VITRINITE REFLECTANCE (RANOOM %)

.53

t.Bg

.83
.94
.18
.13
18
.15
7
.18

.28
21
.23
.24
.28
15
.30
.33
.38
.37

1

.48

i.49

.St
.51
.53
.83
.55
.57
.57
.69

x]
*1
x1
¥l
¥
*1
¥
X!
*1
x1

.59
.B1
.B1
.65
.87
.88
.73
.75
.77

ge

.81
.81
.B5
.85
.88
.B7
.89
.94
.89
. 96

i man
z.@

-103~

RRUS No. . 514

DEPTH 1 11625.8
; 3543.3
¥ = Ro MATURITY
g VALUES . 21
MEAN 1.78
STD DEV B.14
HEDIAN 1.88
MODE 1.85
HISTOCRAM.
Range: B@- 4%
[nerament: @.18%
KEROGEN DESCRIPTION
Amorphous 3 X
Exinite t 5 X
Yitrinite 45 X
Imertinite . 45 X
Bock Fluor None
Bl tumen i None
Coke 1+ None



VISUAL KEROGENMN ANALYSIS - REFLECTED LIGHT
SKELLY #1 NAVAJO-O

Projeot Ne. : RRUS/823/T/43/02
SAMPLE IDENTIFICATION REFLECT. KEROGEN CHARACTERISTICS TOC
RRUS DEPTH (Feet) Ro % Am% Ex% Vit%h Inert% Fluor %
701 10573 -———— 3Q 14 5¢ 10 Med 0.62
702 10675 _———— 335 15 40 10 High 0.514
70% 108405 1.84 3¢ 1¢ 43 15 High 0.48
707 11005 ———— 30 10 43 is High 0.51
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SKELLY #*1 NAYAJO-Q

25 RRUS No. ; 781
N
u M DEPTH 1 18575.8 Fr
B 2a . . 2223.3
E CAVED
0 15 - » VALUES . 48

MEAN ) #.58

R ig STD DEV 2,14
g MEDIAN : .51
) MODE 8.45
T
P 5 HISTOGRAM.
S : Range: @- 4%

) Increment: 2.180%

2.9 ‘e 2@ 3@ | 4.8
VITRINITE REFLECTANCE (RANDQM %)

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
B.40 @.468 ©.43 B.568 @.7i Amarphous P %
.48 B.47 0.49 ©8.58 .71 Exinite : 19 %
@.41 ©.48 9.5@ 9.56 9.72 Virrinite . 58 X
@.43 2.48 @.51 @.57 Q.77 Inertinite . 12 %
P 42 @.48 ©.51 @.58 2.80
@.43 ©8.48 ©@.51 9.58 9.94 gfch Fluor . gedll
@.44 2.43 P.%2 0.%8 @.97 cg;:ﬁﬂﬂ ! Ngge
.44 9.49 ©9.55 9.8 2.99 '

.45 2.49 @.55 9.6)
.45 ©.45 2.55 ©.83
SKELLY #1 NAVAJO-Q

25 RRUS No. : 702
N
U DEPTH .19875.8 F1
b 29 3 . 3253.7 M
E CAVED
g '8 A VALUES : 47
F

MEAN ' ?.60
E 19 STD DEV .21
A MEDIAN B.51
? MODE @.45
N 9
G HISTDGEAﬁg o ax
ange: 2- 4
3 r ﬂj Increment: @.10Z
o 0 8
2.0 a 2.6 2.8 4.2

VITRINITE REFLECTANCE (RANDCM X%)

ORCERED REFLECTANCE VALUES: KEROGEN DESCRIPTIONM
.38 2.44 2.4 02.58 0.88 Amorphous 1 35 X
2.38 ©.45 0.49 @.64 3.99 Exinite . 15 %
.48 9.45 2.51 @.68 2.3 Yitrinite . 49 %
8.48 B.45 @.5!' B.69 9.98 Inertipite | 18 X
.40 ©9.45 @.53 3.75 |.@I
@.41 @.46 @.54 0.75 1.08 Back Fluor : High
2.42 ©.47 @.54 2.78 .17 Bitumen ¢ Small
.42 @.48 9.55 B.79 Coke + None
.42 @.48 ©.56 ©.89
.43 ©.45 ©.58 8.87
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SKELLY =1 NAVAJO-Q

25 RRUS No. . 785
b DEPTH 119883.8 F1
o129 : 329%.4 M
g e CAVED * = Ro MATURITY
g # VALUES |
R e MEAN 1,84
% STD DEV 2.20
? MEDIAN 1.84
4 5 MODE 1.85
% HISTOGRAN.
Range: 8- 4X
ee'b'ni"'i'b“"'ﬂé'é"""é'é"""A'g Incremant: @.18@0
VITRINITE REFLECTANCE [(RANDOM X}

ORDERED REFLECTANCE VALUES. XKEROGEN DESCRIPTIO!M
3.33 3.57 2.71 D.85 1.82 1.21 Amorphous 32 X
2.42 @.58 2.72 2.85 1.82 1.25 Exinite : 12 %
2.47 ©8.80 @.73 9.8 1.24 1.25 Vitrinite 45 %
2.5@ 2.8 ©8.75 ©.86 1.25 1.38 Inertinite . 15 %
.51 B8.83 2.75 ©0.9i 1.13 x1.84
2.2 P.868 ©.78 B0.92 1.15 Bock Fluor « Hign
2.55 ©.86 @.8¢6 9.82 1.18 g‘;ume" : :'gh
.55 ©.68 ©9.88 @.93 1.18 Qhe ¢ Non®
.57 ©9.686 9.81 @8.94 .18
@.57 @.7¢ @.83 ©.96 1.21

SKELLY #1 NAYAJO-0O

28 RRUS No. : 787
N
U OEPTH y11985.8  F1t
o 22 . 3354.3 N
& CAVED
o !5 a VALUES 34
E

MEAN : 2.860

Eiol STD DEV .  2.23
A MEDIAN .63
? ] MODE : B.85
N S HISTOGRAM:
S Range: B- 4%

) 1 | Increment: @.18Y

2.0 1.8 28 | 38 | 4.9
VITRINITE REFLECTANCE (RANDOM %)

OROERED REFLECTANCE VALUES. KEROGEN DESCRIPTIOQM
2.33 9.52 8.78 .83 Amorphous . 30 X
2.34 .55 @.78 1.87 Exintre : 8 X
2.39 B.56 8.78 1.1@ Vitrinite 45 X
@.44 B.59 3.84 i.13 Inertintte . 15 X
.48 @.8i 9.88
@.48 2.51 3.88 Back Fluer : High
@.49 @.81 g.92 Bl tumen 1 Small
2.49 B.85 3.94 Cohe :  Nonz
.51 $.58 0.98
@.52 @2.68 .98
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VISUAL KEROGEN ANALYSIS - REFLECTED LIGHT
MAGNOLIA #: HUTCHINSON-FEDERAL

Project Mo. : HRUS/223/T/43/02
SAMPLE IDENTIFICATION REFLECT. KEROGEN CHARACTERISTICS TAQC
RRUS "DEPTH (Feet) Ro % Am% Ex% Vit% Inert% Fluor %
701 8363 1.50 o 3 43 20 Low Q.14
03 8?65 1.583 30 3 30 15 Low 0.12
204 123 1.39 25 3 50 20 Low .17
?10 7313 1.482 20 tr 63 135 Low Q.12
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MAGNOLIA =1 HUTCHINSON-FEDERAL

254 RRUS No. « 9@1
N -
U ] DEPTH : B8565.8 F1
g 204 . 2612.8
E 55 % = Ro MATURITY
15 ]
9 ] a VALUES 8
B g MEAN ' 1.5@
5] STD DEV 8.1¢
0 i MEDTAN | 1.82
- MODE : 1.6
g : HISTOGRAM
2] N mbim o Ronge: B- 4%
se T T ze 5o 4 Increnaat: 8,102
VITRINITE REFLECTANCE {RANDOM %)
ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
6.87 | .98 Amorphous 32 %
¥1.18 2.21 Eximite : 5 X
x].28 Vitrinite 45 X
¥1.48 Inertinire . 29 X
:::gg Back Fluor : Low
*1.83 Bitumen :  Small
x1.87 Coke 1 Ir
x1.78
1.85
MAGNCOLIA =1 HUTCHINSON-FEDERAL
25 RRUS No. : 983
N
u DEPTH : 8965.8 F1
E 20 . 2732.8 M
R ¥ = Ro MATURITY
g 15
F 7 VALUES . 22
Rie MEAN ; .53
A STD OgY B.13
? - MEDTAN 1.54
b5 5 MODE .65
[
§ / HISTOGRAM,
2 % Ronge: @- 4%
BtB 7 I{G i 2{@ T 313 T 4tﬂ Increment: @,10~
VITRINITE REFLECTANCE (RANQOM %)
ORDERED REFLECTANCE VALUES: KERAGEN DEECRIPTION
¥1.32 *%1.52 =x1.73 Amorphous 38 X
¥1.32 x1.54 x1.80 Exinlte : 5 X
x1.33 x1.54 Yitrinite 50 X%
*¥1.41 x1 .68 Inertinite . 15 X
¥1.42 x1.83
¥1.43 ¥1.863 Back Fluor 1+ Low
*1.46 x).64 Birumen + Small
¥1.48 x|.64 Coke ¢ o1r

¥1.48 ¥x).6B
*¥1.51 ¥x1.886
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VNOZ-OPM0 MO MWICE

MAGNOLIA =1

MUTCHINSON~-FEDERAL

25 RRUS No. 1 9@6
DEPTH . 9125.8

20 . 2781.3
¥ = Ro MATURITY

15
2 VALUES . 25

12 ME AN : 1.58
STD DEV 2.13
MEDIAN . 1,862

5 MOCE : 1.85
HISTOGRAM,

2.0 1.2 2.8 3.0 4.9

VITRINITE REFLECTANCE {(RANDOR X

ORDERED REFLECTANCE VALUES:

[N]

NOHZ—0-MA1 o AMD3ICZ

ORCERED REFLECTANCE VALUES:

.91

.80
.83
.87
.18
.18
.14
i3
.14
14

25

29

[§))

[

1,
27
.27
.28
.28
Y
.48
.48
43
.43

1
1
1

}
*1
¥1
%1

x|
x|

17

¥
x|
¥i
x1
*1
*1
*1
¥ |
%1
L

.45
.58
.52
.55
.56
.58
.B1
.82
.82
.B4

7

T
%1
¥l
x1
£
%1
%1
x!
'3

.85
.69
.68
.87
.68
.72
.78
.77
.8@

*!.83

1.
1.
2.

— O @
N— Q)

KEROGEN DESCRIPTION

Amorphous 25 %
Exinite : 5%
Yitrinite 580 %
Inertinite . 28 %
Back Fluor 1+ Low
81 tumen 1 Med
Coke ;e

MAGNOLIA #1 HUTCHINSON-FEDERAL

]

o

RRUS No. : 819

DEPTH : 9515.8
+ 29ea.2

¥ = Ro MATURITY

4 VALUES 14
MEAN 1.682
STD DEV 8.14
MEDIAN 1.65
MODE 1.85
HISTOGRAM:

Range: 8- 4%

2

a
- _l_l_.l-l_l..l_l..l.L_l._u..a_.LJ..;....a_l_Ll_l_l-a_j

2

1

ey

2

3

4
. 2.9
VITRINITE REFLECTANCE (RANCOM X1

8.

1
*1
*1
x1
*1
xi
¥
*]
*1

a3

.88
368
42
.43
.54
.56
.83
.81
.85

¥1
%1l
¥
X
*1
¥1

1

2

.BB
.69
.72
.78
.81
.85
.87
.84

3o

-109-

a{a Inerement: 8.18%

KEROGEN DESCRIPTION

Amorphous 29 %
Exinite : ir X
Vitrinita 65 X
lnertinite 15 %
Back Fluor : Low
Bituman ¢ Med
Caoke 1 tr

XM



VISUAL KEROGEN ANALYSIS - REFLECTED LIGHT
BRINKERHOFF #1 CABEZON-GOV'T

Project No. : RRUS/823/T/43/032
SAMPLE IDENTIFICATION REFLECT. KEROGEN CHARACTERISTICS TOC
RRUS DEPTH (Feat) Ro % Am% Ex% Vith Inert®% Fluor Ya
403-404 7224 1.17 33 14Q 44 13 Low ———
409410 7583 —-———— 35 10 43 10 Low 0.14
413~-414¢ 7874 1.28 30 1o 50 10 Low ———

-110- ROBERTSON

RESEARCH (U.S.) INC.



BRINKERHOFF #1 CABEZON-GOV'T

2 RRUS No. : 4B3-424
N
U DEPTH . 7226.8
g 22 y 2282.5
E
R CAVED + CANTAM.? . - Ro MATURITY
P i A VALUES - 2
B0 MEAN , 1.17
i STD DEV - .87
7 MEDIAN . 1,24
X 5 MBDE , 1,25
S 3 i HISTOGRAM:

9%‘* ....... K ——— Raonge: @- 42

ﬁ.é T ]{@ T ~éta“ ; 'é{é"'l"';tg Increment: ©.18%

YITRINITE REFLECTANCE (RANDOCM X1

ORDERED REFLECTANCE VALUES: XKEROGEN DESCRIPTICN
2.33 2.45 ©.62 @.88 Amorphous : 35 X
2.34 B.45 @.87 2.89 Exinite : 18 2
B.35 .45 2.67 2.92 Yitrinite 40 %
A.37 B.45 @.87 P.a92 lnertinite H=1 4
2.37 ©.48 @.7¢ 2.98
2.38 9.48 2.75 9.98 Back Fluer : Low
.42 ©.54 .76 @.99 Biruman t  Smaly
2.41 @.57 ©9.82 }.28 Cohe :  None
.41 ©B.5¢ @.83 x!.1@

@.43 ©.62 8.88 ¥1.24

BRINKERHOFF »#1 CABEZON-GQVY'T

s RRUS No. 1 4@0-410
N
y CEPTH 7583.8 F1
[ 20 . 2311.3 M
& CAVED - RECYCLED ?
E 13 5 VALUES 18
MEAN : 2.99
B 1o STD DEY .49
S MEDIAN 2.82
8] MCODE 2.5
i 51
N ] HISTOGRAM:
E Range: 9- 4X
2 increment, 8.10%
8.2 1.9 2.9 3.2 4.9
VITRINITE REFLECTANCE (RANDCH X1
ORDERED REFLECTANCE YALUES: KEROGEN DESCRIPTION
p.5@ g.98 Amarphous 35 X
8.509 1.43 Exinlte : e x
2.51 1.81 Vitrinite 45 X
8.33 l.863 : Inertinite 19 X
ggg : ;g Bach Fluer : Low
3.69 ‘ Bl rumen t None
a.75 Caoke t None
9.82
@.98
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OOZ—CB MO O AMDICZ

25 -

15

29

BRINKERHOFF »| CABEZON~-GOV'T

!

a

ORCOERED REFLECTANCE VALUES:

2.

B

B.38

DI

.41
.48
.57
.58
.58
. 5@
.87
.98

&.
8.97
e.

1.e8
.a7

!

Fl.

%1

X1
¥

g1
97

13

.18
*1.
18
.22

17

x1
*1
x1
*®)
x1
¥1
x1

!

1

i

.20
.32
.32
.38
.48
44
.47
.55
.56
.64

1

.GB

1.67

et mrw = b s —a —

.57
.88
.78
.78
.72
.74
.88
.83

T
. 2.@
VITRINITE REFLECTANCE (RANDOM X)

.83

"é{a

-112-
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4.

2

RRUS No. : 415-419

DEPTH 1 7878.8 F1
: 2400.8 N

¥ = Ro MATURITY

®» VALUES 12
MEAN 1.28
STD DEV B8.12
HEDIAN b, 32
MOBE 1,15
HISTOGRARM:

Ronge: 3= 4%
Increment, 2.10%

KEROGEN DESCRIPTICN

Amorphous 32 X
Exinite 1 12 X
Vitrinite 5 X
lnertinite 1€ %X
Back Fluor : Low

Bitumen 1 Smcll
Coka 1 Norea

ROBERTSON

RESEARCH (U.S.]) INC.



Project No.

VISUAL KEROGEN ANALYSIS

REFLECTED LIGHT

DELHI #4 UTE

RRUS/823/T/43/02

SAMPLE IDENTIFICATION REFLECT. KERQGEN CHARACTERISTICS TOC
RRUS DEPTH (Feaet) Ro % Am% Er% Vit% Inert% Fluer %
1001-02 7843 .90 40 3 A 30 Med -————
1003-04 8145 g.71 40 5 20 3% Mad ————
1005 §453 0.94 Sa 3 247 23 High 1.18
1013-13 87435 1.00 35 5 35 25 Med -————
1017 8%33 1.¢8 33 3 35 25 Mad 0.47
101920 7125 1.11 40 5 23 30 High ————
1021-22 7473 1.14 3¢ 10 30 30 High -———
1023-24 7603 1.140 as g s 23 Med ————
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DELHI »4 UTE

257 RRUS No. : 1801-17282
N
u_ ] DEPTH . 7845.8 F1
g 294 . 2381.2 M
g ]55 ¥ = Ro MATURITY
9 ? x VALUES 7
B e MEAN : 8.98
A ] §TD BEV B.19
? ; MEDIAN : @8.38
N 54 MODE .85
5 ]
] ] HISTOGRAM,
1 [_h_ba;ﬂ Ronge: @8- 4%
i nan s M A S RS EARSADASAS AN DAL R Increment: 2.10%
2.0 18 2.8 3.@ 4.2
VITRINITE REFLECTANCE (RANDOM %)

OROERED REFLECTANCE YALUES: : KEROGEN DESCRIPTION
@.41 x@.88 Amorphous 4@ 2z
2.41 x0.98 Exinite : <P 4
.45 x1.82 Yitrinite 25 X
.55 x1.03 Inertinite : 3 X
.55
B.861 Back Fluor : Hecd
8.69 B! rumen : Smcll

£3.74 Cahe : Nore

*3.82

%@.85

DELHI »4 UTE

RRUS No. : 10@3-1@84

N

H DEPTH 1 8145.8 F1
. 2482.6 M

E 2 = Ro MATURITY

g * VALUES . 9

g MEAN .01

& STD DEV 8. 11

3 MEDIAN . 2.¢2

& MOGE .25

G HISTOGRAM:

Range: B- 4%
Incrament: B.10%

2.0 1.8 2.0 3.8 4.2
VITRINITE REFLECTANCE (RANDOM 31

ORCERED REFLZCTANCE VALUES: KEROGEN DESCRIPTICN
B.30 x2.88% Amorphous a %
.50 *3.82 Exinite 1 5 X
.50 x1.@20 Vitrinite 5 %
.82 x1.,29 Inertinite . T X
.78 x1.

2.71 31.33 Back Fluor : Mad
2.72 1. 4@ Bl tumen r Smell
:@: 76 ' Coke :  Nore
X@.77
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MDNZ—0X»Mo MO BFDICZ

DROERED REFLECTANCE VYALUES:

DELHI =4 UTE

RRUS No. : 1009

|

T
2

Ty
. 2.8
VITRINITE REFLECTANCE {RANDCHM X}

QO REOS

MOZ—-OpINA) MO OMD3ICZ

ORODERED REFLECTANCE VALUES:

.51

.83
.57
.B1

.61

.63
.66
.87
.68
.75

25

20

5]

8.

2.

2.
0.
x0.
X3,
xa.
X0,
x@.
.92

%2

*9.

g

77
77
83
84
84
87
87
98

g2

£3”)

x@.
xB.
x8.
.

.

.82
.04
.28
.28

x|
x1
*1
*1
*1

1

L

.83

g3
g6
g8

8

1
1
1
1

.41

.43
.52
.83

. 2.9
VITRINITE REFLECTANCE (RANDOM %!

H0HEAELI®

.45
.47
.58
.58
.B2
.55
.85
.89
.68
.64

DOoOREIAPLER

.66
.87
.68
.68
72
.72
77
.77
.77
.83

8.
xQ.
¥R,
xa.
¥0.
.a7
.89
.89
10
x1.

%1
x1
*1
*1

B8
a1
g1
93
=11

19

]

— e e — —— — o —

.12
b4
.14
g
15
.15
.20
.29
.21
.21

P ot e ot bt s

T T T T T T T T

DELHI ~4 UTE

21
.28
.28
27
.27
.58
.33
.48
6@
A2

3.8

3.8
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DEPTH : 8453.8 F1
: 2676.5 M
¥ = Ro MATURITY
# VALUES . 17
MEAN 2.94
ST0 DY 6.87
MEDIAN 8.93
MODE 9.3%5
HISTOGRAM:
Range: 8- 4%
Incremen:: 3.18%
4.0
KERQOGEN DESCRIPTION
Amorphous 5@ X
Exinirte ' 5 X
Yitrinite 28 X
Inertinite 25 X
Back Fluor . Hignh
8 tumen ¢ Med
Coke :  None
RRUS No. : 1913—-1814
DEPTH + 8765.8 Fr
: 2871.86 M
* = Ro MATURITY
8 VALUES . 19
MEAN : t.P0
STO DEV . 2.88
MEDIAN : 1.87
MODE : a.95
HISTOGRAM:
Range: @~ 4%
A Increment: B.18%

KEROGEN DESCRIPTION

Amorphous 35 %
Exinite 1 5 %
Vitrinite 35 X
Inertinite 29 %
Back Fluor « HMed

8 1umen : HMed

Coke v None



DELHI =4 UTE

25 5 RRUS No. : 1817
N :
U ; DEPTH . B933.0 F1t
0 28 . 2722.8 N
g 1 £ = Ro MATURITY
153
g 3 # VALUES » 21
E 12 ] MEAN \ 1.88
% STD DEV 9.23
? MEDTAN 1.89
s MODE 1.15
% ] HISTOGRAM,
2. Ronge: 8- 4%
e¢o ' 1@ | 2@ | 38 4.8 Incrament: 3.18%
VITRINITE REFLECTANCE [(RANDOM %!

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
p.77 x1.86 %1.19 1.30 .82 Amorphous 35 %
2.80 x1.27 %1.20 1.34 1.88 Exinite : 5 %

x2.94 x1.898 x1.20 1.35 .71 Vitrinite 35 %

$3.95 ®1.18 1.22 1.47 1.83 Imertinita : 25 %

*@.67 ¥1.12 1.22 1.48 1.83

¥2.99 x1.13 1.23 1.58 1,83 Back Fluor : Hec

%¥1.81 ¥1.15 1.24 1.52 1.85 E‘L“me“ 1 :ec

¥1.@1 x!.16 1.2 1.52 1.92 oka ! ore

¥1.22 xi.t7 1.27 1.58 1.95

¥1.03 %1.i8 1.27 1.59

DELHI =4 UTE
25 4 RRUS No. 1 1819-1828
N
U ] DEPTH g9125.8 F1
0 20 4 . 2781.3 M
g 753 ¥ = Ro MATURITY
9 7] # VALUES : 15
2 g3 MEAN . 191
i 1 STD DEV 2.99
) i MEDIAN 1.11
& 5% MQODE 1.85
g 1 HISTOGRAM,
- . Ronge: 8- 4X
e O Be ] S
8[9 ItB t 2{@ T 3EB T 4{@ Increment: B.18%
YITRINITE REFLECTANCE (RANDOM %3 ‘

ORDERED REFLECTANCE VALUES: KEROGEN DESCRIPTION
@.47 3.85 ¥1.98 ¥1.28 1.84 Amorphous 48 X
2.68 ©.86 ¥1.89 1.32 2.03 Exinite : 5 %
.73 3.88 ¥1.99 1.32 Yitrintte 20 %

"3.73 @.92 x!.1f  1.39 Inertinite : 3 X
@.74 B.8Z% ¥1.11 1.41 .
2.7 2.93 x1.13 1.57 Back Fluor : High
8.77 *8.87 *1.17 1.60 gi;umen : :eu
2.79 *1.8@0 *1.17 1.83 : Gke ! one
3.81 ¥1.2@ x1.280 1.79
2.84 %x1.81 ¥%1.22 1.72
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DELHI &4 UTE

25 RRUS No. : 1821-1822
N
U DEPTH . §475.8 Fa
g 22 , 2888.8 M

5 ¥ = Ro MATURITY
2 * VALUES . 13
Bie MEAN : P14
A STD DEV . .14
? MEDTAN : 1.15
i s MODE 1.25
g HISTOGRAM,

@ Range: @8- 4%

2 2 o > 2 2o 30 Increment: @.10%
VITRINITE REFLECTANCE (RANDQOM %)

ORDERED REFLECTANCE VALUES. XERQOGEN DESCRIPTION
8.45 x3.98 =x|.27 1.908 1.77 Amorphous 1%
9.45 ¥8.96 x1.32 1.54 1.88 Exinite 1 18 X
.53 x3.96 ¥x1.33 1.56 1.89 Vitrinite 30 %
B.67 ¥2.98 1.37 1.5 1.91 inartinite 32 X
9.7 ¥1.86 1.48 1.81 1.04 )
@.82 x1.i@ 1.41 1,82 2.81 Back Fluor : High
.83 ¥1.15 1.43 1.63 2.0% g’;ume“ ' SEd
.86 x1.21 1.44 1.83 2.82 ohe v Rone
2.8@ ¥1.23 1.45 1.88 2.1B
@.93 ¥1.25 |.48 1,87 2.17

DELHI »4 UTE
25 RRUS No. : 1823-1924
N
u DEPTH , 8685.8 F1
E 22 ., 2927.6 1
5 ¥ = Ro MATURITY
9 s VALUES z
R ia MEAN .12
A $TD DEV @.87
? MEDIAN ' 1.25
L5 MODE ' 1.85
g HISTOGRAM:
2 Ronge: 8- 4X
2.0 a8 e 218 z 0 ia Increment: 2.13%
VITRINITE REFLECTANCE [RANDOM X)

ORDERED REFLECTANCE VALUES: XEROGEN DESCRIPTION
g.82 x1.19 1.82 Amorphous 5 Z
.86 1.5@ 1.92 Exinlte : 5 %
.76 1.52 1.98 Vitrinite 35 %
a.77 1.82 1.99 Inertinite 25 X
.79 1.54 2.97
8.88 1.81 Back Fluor : [DMed
@.93 1.62 Bi tumen 1 High
2.94 1.6% Cohe 1 None

*1.95 1.68 .

x1.96 1.68 '
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