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NEW MEXICO EYDROCARBON SOURCE ROCK EVALUATION

WELL NAME: SUN OIL COMPANY, NO.,1 SAN AUGUSTINE .
PTI CODE NO.: 30-003-05002 '
ARFA: NORTHWEST
LOCATION: CATRON COUNTY, NEW MEXICO SEC.29, T3S, R9W
GEOCHEM JOB NO.: 3537
TOTAL DEPTH: 12,284 ft.
INTERVAL SAMPLED: 7200~-12130 ft.
TOTAL NUMBER OF SAMPLES: 19
ANALYSES
GEOCHEM ‘;] -
SAMPLE SAMPLE STRATIGRAPHIC o R B o~
NUMBER DEPTH INTERVAL A TR - E
AT Bl B2|lH] 8
3537-001 7200-7260 Mancos X X X X
3537-002 7300~7390 Mancos X X X X
3537-003 7430-7500 Mancos X X X X
3537004 7540-7560 Mancos X X X X
3537-005 7560~7590 Graneros X X X X
3537-006 7800~7870 Graneros X X X X
3537-007 8140-8130 San Andres X X X X
3537-008 8240-8280 San Andres X X X X
3537-009 8300-8360 San Andres X X X X
3537-010 8370-8420 San Andres X X X X
3537-011 8460-8500 Yeso X X X X
3537~012 8870-8900 Yeso X X X X
3537-013 8940-8960 Yeso X X X X
3537-014 9050-9090 Yeso X X X X
3537-015 11900~11950 | Abo X X X X
3537016 11950-11980 | Abo X X X X
3537-017 12030~12060 | Pennsylvanian X X X X
3537-018 12060~12100 | Pennsylvanian X X X X
3537-019 12100~12130 { Pennsylvanian X X X X
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TABLE 1

RESULTS OF TOTAL ORGANIC CARBOR

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

SUN OIL COMPANY, NO.l SAN AUGUSTINE
SEC.29, T35, R9W, CATRON COUNTY, NEW MEXICO
PI CODE NO. 30-003-05002

GEOCHEM DEPTH TOTAL ORG.'NIC
SAMPLE INTERVAL CARBON
NUMBER (feet) (Z of Ronk)
3537-001 7200~7260 0.60/7.60
3537-002 7300~7390 0.79
3537-003 7430-7500 0.78
3537-004 7540~7560 0.84
3537~005 7560-7590 0.86
3537-006 7800-7870 0.66
3537-007 8140-8180 0.13
3537-008 8240-8280 0.28
3537-009 8300~8360 0.33/7.30
3537-010 8370-8420 0.26
3537-011 8460~8500 0.39
3537-012 8870-8900 0.35
3537-013 89408960 0.36
3537-014 9050~-9090 0.54
3537-015 11900-11950 0.10
3537-016 11950-11980 0.06
3537-017 12030~-12060 0.07
3537-018 12060-12100 0.06
3537-019 12100~12130 0.07




TABLE II
)

LITROLOGICAL DESCRIPTIONS AND ORGANIC CARBON ARALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

SUN OIL COMPANY, N0O.l SAN AUGUSTINE
SEC.29, T3S, R9W, CATRON COUNTY, NEW MEXICO ;
PI CODE NO, 30-003-05002 '

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt.2%)
3537-001 7200-7260 0.60/0.60
-A 90% Shale, noncalcareous,
medium light gray to N6 to
medium dark gray. N4
-B 5% Mudstone, calcareous,
moderate reddish brown. 10R-4/6
-C 5% Sandstone, calcareous,
very fine grained, very :
light gray. N8
3537-002 7300-7390 0.79
-A 95% Shale, noncalcareous,
medium light gray to N6 to
medium dark gray. N&
-B 5% Mudstone, calcareous,
moderate reddish brown. 10R-4/6
Trace sandstone.
3537-003 7430-7500 0.78
-A 90% Shale, noncalcareous,
medium light gray to N6 to
medium dark gray. N4
~B 5% Mudstone, calcareous,
moderate reddish brown. 10R~4/6
-C . 5% Sandstone, calcareous,
very fine grained, very
light gray. N8
3537-004 7540-7560 0.84
~A 100% shale, noncalcareous,
medium light gray to N6 to
medium dark gray. N4

Trace red mudstone,
gsandstone,



TABLE II (continuned)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

SUN OIL COMPANY, NO.l1 SAN AUGUSTINE

SEC.29, T3S, R9W, CATRON COUNTY, NEW MEXICO

PI

CODE NO. 30-003-05002

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NOMBER (feet) LITHO DESCRIPTION RO, (wt.X)
3537-005 7560-7590 0.86
-A ' 100% Shale, slightly calcareous,
medium light gray to medium N6 to
dark gray. N4
Trace red mudstone,
sandstone, white material.
3537-006 7800~7870 0.66
S -A 100% Shale, slightly calecareous,
medium light gray to medium N6 to
dark gray. N&
Trace red mudstone,
sandstone, white meaterial.
3537~007 8140-8180 0.13
-A 100% Dolomite, limely, suerosic,
light brownish gray. 5YR-6/1
Trace red mudstone, dark
gray shale,
3537-008 8240~8280 0.28
-A 100Z Limestone, finely
crystalline, brownish gray. 5YR-2/1
Trace red mudstone, dark
gray shale,
3537-009 8300-8360 0.33
o 100% Limestone, finely
erystalline, brownish gray. 5YR-2/1
Trace red mudstone, dark
gray shale.
3537-010 8370-8420 0.26
~A 100% Limestone, granular to
' finely crystalline, medium N4 to
dark gray to brownish gray. 5YR-4/1



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

SUN OIL COMPANY, NO.,1 SAN AUGUSTINE

SEC.29, T3S, R9W, CATRON COUNTY, NEW MEXICO

PL

CODE NO. 30-003-05002

GEOCHEM PEPTH ORGANRIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTIOR RO, (wt.%)
3537-011 8460-8500 0.39
A 100% Limestone, finely
crystalline, medium dark N4 to
gray to brownish gray. 5YR-4/1
Trace red mudstone,
gray sandstone,
3537-012 8870-8900 0.35
~-A 1007 Dolomite, limely, finely
crystalline, grayish black N2 to
to brownish black. 5YR-2/1
Trace red mudstone,
3537-013 8940-8960 0.36
A 100% Dolomite, limely, finely
crystalline, grayish.black N2 to
to brownish black, 5YR-2/1
Trace red mudstone,
3537-014 8940-8960 0.54
~A 100%Z Dolomite, limely, finely
crystalline, grayish black N2 to
to brownish black. 5YR~2/1
Trace red mudstone,
3537~015 11900-11950 0.10
<A 100% Siltstone, slightly
calcareous, pale red to 10R-6/2 to
grayish red. 10R-4/2
Trace arkosic sandstone,
red mudstone and white
material,
3537-016 11950-11980 0.06
-A 100% Siltstone, slightly
calcareous, pale red to 10R~6/2 to
grayish red, 10R=4/2

Trace arkosic sandstone
red mudstone and white
material.



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

SUN OIL COMPANY, NO.1 SAN AUGUSTINE
SEC,29, T3S, R9W, CATRON COUNTY, NEW MEXICO

PI

CODE NO. 30-003-05002

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt.2)
3537-017 12030-12060 0.07
-A 50% Limestone, coarsely
crystalline, medium gray N5 to
to moderate orange pink. 10R-7/4
-B 257 Limestone, finely
crystalline, medium gray. N5
-C 25% Mudstone, calcareous,
grayish red purple to SRP-4/2 to
moderate reddish brown. 10R-4/6
Trace gray chert.
3537-018 12060-12100 0.06
-A 80%Z Mudstone, calcareous,
grayish red purple. 10R~-4/6
~B 10% Limestone, finely
crystalline, medium gray. N5
-C 10% Chert, cryptocrystalline,
light gray. N7
Trace, red mudstone.
3537-019 12100-12130 0.06
~-A 50% Mudstone, calcareous,
grayish red purple. 10R~4/6
~B 25% Limestone, finely
¢rystalline, medium gray. N5
~-C 25% Chert, cryptocrystalline,
light gray. N7

Trace red mudstone.,



TABLE 1IL

SUMMARY OF ORGANIC CARBON AND VISUAL KEROGEN DATA

NEW MEX1CO HYDROCARBON SOURCE ROCK EVALUATION

BUN OIL COMPANY, NO.1 SAN AUGUSTINE
SEC.29, T3S, R9W, CATRON COUNTY, NEW MEXICO
PI CODE NO. 30-003-05002

e
GECCHEM DEPTH TOTAL VISOAL ABUNRDANCE THERMAL
SAMPLE IRTERVAL ORGANIC QORGANIC MATTER NORMALIZED PERCENT ALTERATION ALTERATION
RUMBER (feet) CARBON TYPE Al Am H w 1 STAGE INDEX
31537-001 7200-7260 0.60/0.60 H-L;H;Am o 15 23 31 31 2+ 2.6
3537-002 7300~7390 0.79 W-1;H;Am )] 9 25 33 33 24 2.6
3537-003 7430-7500 0.78 W-1;H;Am o 15 23 31 31 2+ 2.6
3537-004 7540-7560 0.84 W-1;H;Am 0 15 23 31 31 2+ 2.6
3537-005 7560--7590 0.86 W-L;H;- 0 4] 20 40 40 2+ to 3~ 2.7
3537-006 7800-7870 0,66 W-L;~:H ] 0 10 45 45 2+ to 3~ 2.8
3537-007 8150-8180 0.13 Am;H-1;- 4] 50 25 0 25 2+ to 3~ 2.8
3537-008 8240-8280 0.28 H~1;¥W;Am 4] 15 31 23 31 2+ to 3~ 2.8
3537-009 8300-8360 0.33/0.30 Am—H¥* ;W-1;- 0 Kk KK 17 17 2+ to 2.- 2.9
3537-010 8370-8420 0.26 Am—H*; 1 ;W o 36 36 10 18 3- 3.0
3537-011 8460-8500 0.39 A%-~1;Am;W 4] 23 31 15 31 ko 3.0
3537-012 8870-8900 0.35 B~1;W;Am o 15 31 23 3! 3- 3.0
3537-013 8940-8960 0.36 W-1;H;Am 1] 9 25 i3 33 3~ 3.0
3537014 9050-9090 0.54 H~1 ;W;Am 4] 15 31 23 31 3~ to 3 3.1
3537=-015 11900-11950 0.10 AmiH; T 1} 50 38 0 12 3~ to 3 3.1
3537-016 11950-11980 0.06 Am3H~L3— 0 50 25 0 5 3~ to 3 3.1
3537-017 12030-12060 0.07 H=1;H*;Am 0 15 23 1 31 3- to 3 3.1
3537-018 1206012100 0,06 H;Am¥dh—] ;W 0 25 33 17 25 3-to 3 3.1
3537019 12100-12130 0.07 H;Am;W-1 0 28 36 18 i8 2"' to 3 3.1
LEGEND:;
Al = Algal
KEROGEN KEY Am = Amorphous-Sapropel
Am* = Relic Amorphous—Sapropel
Predominant; Secondary; Trace H = Herbaceous-Spore/Pollen ~
60-100% 20-40% 0-20% B* = Degraded Herbaceous
W = Woody-Structurad
- u = {midentified Material
1 = Inertinite
[H = Coaly




TABLE IV

RESULTS OF ROCK-EVAL PYROLYSIS ANALYSIS

NEW MEXICO HYDROCARRON SOURCE ROCK EVALUATION

SUN OlL COMPANY, ND.l SAN AUGUSTIRE
SEC.29, T35, RI9W, CATRON COUNTY, REW MEXLCO
Pl CODE NO. 30--003-05002

GECCHEM DEPTH
SAMPLE INTERVAL TMAX 1) 82 53 T.0.C. HYDROGEN OXYGEN
NUMBER (Feet) (c) (mg/x) (mx/x) (mg/g) P1 PCH (wt.2) INDEX INDEX
3537-001 7200-7260 410 0.02 0.13 0.30 D.14 0.01 0.60 21 50
3537-002 7300-7390 315 0.04 0.13 0.33 .25 0,01 0.79 16 41
3537-003 7430-7500 399 0.03 0.13 0.25 0.19 0,01 0,78 16 32
3537-004 71540~-7560 368 0.12 0.31 0.26 0.29 0.03 0.84 36 30
3537-005 7560-7590 3717 0.09 0,23 0.28 0.28 0.02 0.86 26 3z
3537-006 71800~-7870 332 0.06 0.14 0.32 0.30 0.0t 0.66 21 48
3537-007 8140-8180 273 0,02 0.04 0.25 0.33 0,00 0.13 30 192
3537-008 8240-8280 267 0,02 0.04 0.27 0.33 0,00 0.28 14 96
3537-009 8300-~8360 222 0.01 n.01 0.27 0.50 0.00 0.32 3 84
3537-010 8370-8420 222 0.08 0.04 .19 0.67 0.01 0.26 15 13
3537-011 8460-8500 241 0.07 0.10 0.34 0.44 0,01 0.39 25 87
3537-012 8870~-8900 235 0,02 0.06 0.29 0.25 0,00 0.35 17 82
3531013 89240-8960 437 0.05 0.03 0.39 0.62, 0,00 0.36 8 108
3537-014 9050-9090 323 0.08 0.07 0.35 0.57 0,01 0.54 12 64
3537-015 11900-~11950 296 0.04 0.05 0.16 0.50 0.00 0.10 50 160
3537-016 11950-11980 268 0.02 0,29 0.50 G.00 0.06 0,06 33 483
3537-017 12030~-12060 436 0.03 0.03 0.26 0.50 0.00 0.07 42 371
3537-018 12060~-12100 400 0,00 0.00 0.38 0.00 0,00 0.06 0 633
3537-019 12100~-12130 252 0.06 0.02 0.31 0n.75 0.00 0.07 78 442

T.0.C, = Total organic carbomn, wt.Z s3 = 02 produced from kerogen pyrolysis Oxygen

si = Free hydrocarbons, mg Hc/g of rock (mg C02/g of rock) Index = mg CO2/g organic carbon

52 = Regidual hydrocarbon potential PC* = 0,083 (51 + 82) Pl = §51/51 + §52

(mg AC/g or rock) Hydrogen TMAX = Temperature Index, degrees C.

Index = mg HC/g organic carbon



TABLE V
VISUAL. KEROGEN ASSESSMENT WORKSHEET

SUN OI1. COMPANY . GENERAL CAVED AND/OR SUMMARY
NO.l SAN AUGUSTINE INDIGENOUS  POPULATION {INTERPRETED) CHARACTERISTICS REWORKED POPULATION(S) ORGANIC
- > MATTER
SEC.29, T3S, R9W MATURATION INDEX COLOR = OF STATE  OF % T MATURATION INDEX TYPE
CATRON COUNTY, NEW MEXICO ORGANIC MATTER |ORGANKS II.;N'I'ER ORGANIC \TTER
- = = 2 e A o N
PI CODE NO. 30-003-0500 “;"-“'.,\ﬂf' “:"5‘ ‘\‘@ 5
P,
“,-\‘;e‘;,-. A
& & R
WSy
Cs v‘P“ RS -éd:f':‘c:#j ﬁ‘:“oc:. Y
GECCHEM No. DEPTH P 4
3537-001 | 7200-7260 t H W~I;H;Am
1537-002 | 7300-7390 i W-I:H;An
3537-003 | 7430-7500 H W-1;H:Am
3537-004 | 7540-7560 [} W-I;H:Am
3537-005 | 7560~7590 W-13H;—
3537-006 | 7800-7870 |iHHH W-T;—:H
3537-007 | 8140-8180 HHH Am;H-T;-
3537-008 | 8240-8280 [HHI] ] H-1;W;Am
3537-009 | 8300-8360 || Am—H*;U-T:~
3537-010 | 8370-8420 [T Am-H%; ;W
3537-011 | 8460-8500 [ u H*-T ;Am;W
3537-012 | 8870-82900 [} tH H=T ;W:Am
3537--013 | 8940-8960 H HH W-I;H;Am
3537-014 | 9050-5090 T H-I;W;Am
3537-015 |11900-11950HGT Am;H:1
3537-016 |11950-11980 IR i Am3B-I;- ,
3537-017 |12030-1206 ] i W-1:H*:Am
3537-018 |12060-12100 1% 1 ] HaAm**-1 %
T R837-070 M191AN-721 3BT TR H 0T T ERRREIRE IR HjAm;W-1
! 1 Htsaninnieain NEBEENERREE piiiii iyl




LEGEND FOR SUMMARY DIAGIrAM

DEPTH: in feet

‘LTITHO- LOG: see lithology symbols

STRATIGRAPHY: by age

Z TOC: percent total organic carbon

HI: . Rock-Eval, Hydrocarbon Index = 100 S2(0/00 Wt)}/TOC

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

HC YIELD: Rock-Eval, S2 peak (ppm)

S2/53: Rock-Eval, Ratio of 52 to 83 peak

KEROGEN: see Kerogen symbols

T-MAX: Rock-Eval, maximum temperature of S2 peak, in degrees Centigrade
%RO () Vitrinite Reflectance (scale 0 to 5)

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

FREE HC: Rock=Eval, Sl peak (ppm)

PI: Rock-Eval, Productivity Index = S1/(81+82)

LITHOLOGIES KEROGEN TYPES
EZZIZ] SHALE vy SILICEOUS ROCKS Ez222] AMORPHOUS
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ErE] sisrove [ comt : 222 WOODY
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APPENDLY A

Brief Description of Organic Geochomical analyses Carried Owt by GeoChem

C4~Cq Hydrocerbon

The Cl-C,? hydrocarbon content and composition of sediments reflecta source type, source quallty and thermal maturity.

The Cy~Cxy hydrocarbon content of well o 18 determin

1-Cy uttings Ls determined by analyzing both & sample of the cuttings and the air space at the
top of the can. The results of the two analyses are summed to glve an Inventory of the Cl-C hydrocarbon content of the well eut-
tings prior to any losses from the cuttings durlng the lapsed time perlod batween collecHin at the wellaite and laboratory analysia,

The air space C;~C, hydrocarbon analysis involves a ed

1-Cq h{ volves taking & measur voluma of the alr gpace gas out of the con with & syringe and
injecting same into a gas chromatograph, GeoChem uses & Varian Aercgraph Model 1400 Instrument equipped with a Porapec @
colurn. The gas sample 13 taken through the column by a carrier gad and before reaching the detector 18 ssparated Into 1t8 various
Cl(metha.na), C, (ethans), Cg (propans), 1C4 (isobutane), nCy (ormal butane), rud Cg, Cg» Cp hydrocarbon components.

This particular analysis gives a complete separation of the C1-C,4 sas-range hydrocarbons end 2 partisl saparation of the Cp-Cq
gasoline-range hydrocarbans. (A detailed C -Cq anglysis, to be dlecussed later, involving & capillary column, effects a complets
separation of this molecular range into its sevexal individual molecular apecies. 3

‘The electrical Tesponse of the various hydrocarbons as they reach the detector 18 recorded on & paper strip chaxt as a peal-, Thig
responge i3 simultinecusly fed 1o an integrator which computes the area of each peak, The concentration of C;-Cq hydrocrrhons

in the afr space, expressed as volumes of gas per million volumes of cuttlngs, 18 determined by a calculation involving the volume
of euttings, volume of air space in the can, volume of sample Injected, volume of siandard gas sample used in the calibration, call-
bration factor for Cys Cos Cg, ote, determined by ge anslysis of a standard gas sample, and the ge peak Tedponse,

The C,-Cy hydrocarhon content of the cuttings ts determined by degasification of a measured volume of cuttings (in & medlum of a
measured volume of water) in & closed blender, sampling of the air space at the top of the blender, and injection of & meashrad vol-
ume of gas {nto tha gas chrometograph,

The Cy~Cr hydrocarbon data from the air spaca and cuttings gas analyses are summed to give a "restored! C1-Cq hydrocarbon
content of the cuttings.

Sample Weshing and Hand-Picking of Uncaved Lithology Samples

The cuttings samples are washed to Temove all drilling mud from the cuttings. Care ig tzken in the washing procedure not to re-
move any aoft clays, claystones, ete. and any loose fine sand and eflt, The waghed cuttings are usually kept under watar cover
until picked, to prevent loss of any gasoline-range hydrocarbons. Using the €;~Cy hydrocarbon data profile and the electrical

well log supplied to ug and our visual examination of the cuttings material under the binocular microscope, we carefully hard-plek
and describe a suite of wmcaved lithologles representative of the various gtratigraphic zones penetrated by the well, The lithologl-
cal data 1s used to complle a groas litho percentage log which is shown on all Figures, The 2-4 gram picked lithology samples are
gtored under water ih small glaas vials in thoge instances where we wish to run detailed €,4-C, hydrocarbon analyses. Thix sample
get 13 used not only for the C -07 hydrocarbon analysis, but 2lso for the visual kerogen and tOlﬂl organic carhon analyses. All re-
maining cuttings materisl 18 érled and packnged in lobelled plastic bags for pessible Cyg, saxhlet extraction and/or evenfual return
to the client, Sample material from this study will be retained at GeoChem until advised of disposition,

Datafled C4-Cyq Hydrocarbon

The C 4-C7 gasoline-range hydrocarbon content of sediments reflects source quality, thermsal maturation and oxganio facles. Com-
positionsl data can be usged in crude oil-parent rock correlation work,

The C -Cy hydrocarkon content and detailed moleoular composition of hydrocarbon, in hand-plcked lthologlen, is determined by a
gc sls of the light hydrocarbon extracted from 1-2 gram cuttings samples mecerated 1o a microblender. A meassured volume
of sample i3 placed in a sealed microblender aleng with 2 measured volume of hot water. The rock sample 13 pulverized by the
blades of the blender, A sample of the liberated light hydrocarbona which collect In the air space at the top of the blender e in-
jected into our Varian Aerxograph 1400 go unit which ta equipped with a capillary column. Dats recording, computations, etc. are
comparable to those ugsed for the c,-C analysis discussed previously in this report, Hydrocarbon concentration ia expresased as
volume gas per million volumes of cu '

Organic Carbon

The total crganic carbon content of & rock i3 & measure of its total organic rickmess, This date is used, in conjunction witk visual
korogen and 01-04. C4-Cq and Cyg, hydrocarbon content of a rock, to indicate the hydrecarbon source quality of rocks.

The procedurs for determining the total organio carbon content of a rock involves drying the sample, grinding to a powder, weigh-
ing out 0. 2728 gram sawple Into a crucible, acidizing with hot and cold hydrechloric acid to remove calefum and magnesium car-
bonate, and carbon analysis by combugfion in a Leco carbon analyzer.

Wo run several blank orucibles, standards (iron rings of known carbon content) and duplicate rock samples in this analysis at no
additicnal charge to the client for purposes of data quality control.

C, 5+ Soxhlet Extractlon, Deasphaitening and Chromatographic Separation

The amount and composition of the organic matter which can be solvent-extracted from a rock reflects gource quaelity and s~urce
type. 13/012 garlyon fsotopic, high mass spactrometric and go analyses of the paraffin-naphthens and aromatic hydrocarbon
fractions of the soluble extract gives data which 15 used in crude ofl-parent rock correlations.

This analysis involves grinding of a dry reck sample to a powder and removal of the soluble organic matter by soxhlet extrection
using a co-distilled toluene-methanol azeotrope solvent, Where the amount of avatlable sample material permits, we like to use
at least 100 grams of rock for this analysis,

The extracted bitumen 18 separated into an asphaltene (ASPH) and a pentane scluble fraction by normal pentane precipltation. The
pentane soluble components ave separated into & Cye  paraffin-naphthene (P-N) hydrocarbon, Cygy 8romatic hydrocarbon (AROM)
and C; 5, nitrogen-sulfur-oxygen containing fraction (NSO by adsorption chromatography on a silica gel-alumina colurmn using
pentane, toluene and toluene-methanol azeotrope eluants.



GC Analysig of C 54 Paraffin-Haphthene (P-N) Hydrocarbons

The content and molecular composition of the heavy C1 5+ paraffin-naphthene {P-N) hydrocarbons of rocks, ag determined by ge
analysis, reflects source quelity, source type and degree of thermal maturation,

In this analysis, we subject & very small fraction of the total amount of the P-N fraction extracted from & rock sample to go analy-
sia. The gas chromatograph is a Varian Aercgraph Model 1400 equipped with a golid rod injection gystem and a eutectic column,

The caleulated C. P. 1. {carbon preference index) values for the normal paraffin data ia defined a3 tha mean of two ratios which are
determined by dividing the sum of concentrations of odd-carbon numbered n-paraffing by the sum of even-carben numbersd n-
peraffins, The C,P. Indices A and B were obtained by the formulas:

Ca1+Cg*Cu6*Car  Co1#CpyCosrCar CoptCortCagiCar | Cos+CoriCeotCy
C.P. Index A = Cpp+Cga+Cpg+Cpg  Cop+lpatCog+Cag C.P. Indax B= Cag+CagrCyotCgz  C24+Cap+Cyg+Csg
2 2
Visual Kerogen

A visual study of kerogen, the insoluble organic matter [n Tocks, car indicate the relative abundance, size, and state of preserva-
tion of the various recoguizable kerogen types and thereby indicate the hydrocarben scurce character of & rock, The color of the
kerogen can be used to indicate the state of thermal maturity of the sediments (I e. their time-temparature history). Thermal
mafuration plays an imporiant role in the generation of hydrocarbons from organic matter, and also affects the compogition of
res?rvo[red hydrocarbona,

Our procedure for visual kerogen slide preparation involves igolation of the crganic matter of & Tock by removal of the rock mate-
rial with hydrochloric and hydrofluoric acid treatment and haavy liquid separation. This procedure 13 comparable to that ured by
the palynologist except it doed not include an oxidation stage. (The oxidation treatment is deleted from oir pracedure because it
removes a great deal of kerogen and blanches any remaining kerogen to an extent whereby it 1s useless for our kerogen color
chgorvations.) The kerogen residue 18 mounted on a glass slide and 1s examined visually under o high power microscope.

Vitrinite Reflectance

Meagurement of the reflectivity of vitrinite particles (%Ro) present in the kerogen isolated from sedimentary rocks provides a method
of detextuining the state of wmaturation, snd the dagenetic {Hme-temperature) datory of the orgenic metter present in the sediments.

The kerogen, obtalned from a 26 gram aliquot of crushed rock by the acid procedure previcusly discussed, s dried and embedded
tn 2 Bioplestic plug. The surface of the plug is polished using 0, 06 micron alumina and the reflectivity determined under oil using
2 Ziess high regclution microscope. A minimum of 40 valuss are required to adequately determine the Maturation Rank.

Fluorescence Speotrophotometric Analysls

Fluorescence snectrophotometry can be uged o charecterize and fingerprint crade olls, establish crude ofl-aource Tock rel-tlon-
ships, and to measure the hydrocarbon source potential of fine-grained sediments,

A one (1) micreliter aliquot of elther {1} a crude ol or (1) the solvent extractable Tock bitumen, is passed through an aluming
sillea gel miero column and the C 5, aromatic hydrocarhons {solated, The aromatie hydroearbon is diluted and the emissios and
excitation spectra determined et 240 nm and 420 nm using 8 Perkin-Elmer Model 512 Double Beam Fluorescence Spectrophotomster,
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