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REW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

WELL NAME: CAMBRIDGE & NAIL, SFP NO,1
API NO,: 30-003-20012
AREA: NORTHWEST
LOCATION: CATRON COUNTY, NEW MEXICO SEC.19, T4N, ROV
GEOCHEM JOB NO.: 3545
TOTAL DEPTH: 5106 ft,
INTERVAL SAMPLED: 460-49700 ft.
TOTAL NUMBER OF SAMPLES: 16
ANALYSES
g
GEOCHEM E E
SAMPLE SAMPLE STRATIGRAPHIC 2 i 8 E
NUMBER PEPTH INTERVAL E 8 § E E
= & i o
3545001 460~ 520 Mancos X X X X
3545~002 620~ 680 Mancos X X X X
3545-003 780- 840 Mancos X X X X
3545-004 920- 980 Graneros X X X X
3545005 2570-2620 San Andres X X X X
3545-006 2620-2670 S8an Andres X X X X
3545-007 2690-2740 San Andres X X X X
3545-008 2740-2770 San Andres X X X X
3545-009 3120-3170 Yeso X X X X
3545-010 3270-3280 Yeso X X X X
3545-011 3320-3340 Yeso X X X X
3545~012 3400-3410 Yeso X X X X
3545-013 4870-4890 Pennsylvanian X X X X
3545-014 4900-4910 Pennsylvanian X X X X
3545-015 4920-4940 Pennsylvanian X X X X
3545-016 4940-4970 Pennsylvanian X X X X
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TABLE I

RESULTS OF TOTAL ORGANIC CARBON

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

CAMBRIDGE & NAIL, SFP NO.!

SEC.19, T4N, R9W, CATRON COUNTY, NEW MEXICO
API #30~003-20012

GEOCHEM DEPTH TOTAL ORGANIC
SAMPLE INTERVAL CARBON
NUMBER (feet) (2 of Ro-k)

13545-001 460~ 520 0.68

" 3545-002 620~ 680 1.14

3545-003 780~ 840 0.86
3545-004 920- 980 1,08
3545-005A 2570-2620 0.67
3545-006A 2620-2670 0.43/0.44
3545-007 2690-2740 0.76
3545-008 2740-2770 0.29
3545-0094 3120-3170 0.46
3545-0104 3270-3280 0.22/0.21
3545-011A 3320-3340 0.16
35450124 3400-3410 0.33
3545-013 4870-4890 0.06
3545-014 4900-4910 0.19
3545-015 4920-4940 0.14/0.15
3545-016 4940-4970 0.10




TABLE II

LITHOLOGICAL DESCRIPTIONS AND ORGARIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

CAMBRIDGE & NAIL, SFP NO,l
SEC.19, T4N, ROW, CATRON COUNTY, NEW MEXICO
API #30-003~20012

GEOCHEM DEPTH ORGANIC
SAMPLE IRTERVAL GSA CARBON
RUMBER (feet) LITHO DESCRIPTIOR NO. (wt.2)
3545-001 460- 520 0.68
~A 100% shale, very slightly
calcareous, olive~black. 5v-2/1
3545-002 620~ 680 1.14
-A 100% Shale, very slightly
calcareous, olive-black. 5Y-2/1
3545-003 780- 840 0.86
—A 100% Shale, very slightly
calcareous, olive-black. 5Y~2/1
3545-004 920- 980 1.08
-A 857 Shale, very slightly
calcareous, olive-black, 5y=-2/1
-8 15% Sandstone, very clayey,
dark gray. N3
3545-005 2570-2620
-A 50% Limestone, dolomitic, very 0.67
fine crystalline to
granular, pale yellowish 10YR-6/2 to
brown to brownish black. 5YR-2/1
~-B 40% Mudstone, noncalcareous,
dark reddish brown (cave). 10R-3/4
-C 10% Sandstone, calcareous,
fine grained, white (cave). N9
3545-006 2620~2670
-A 607 Limestone, dolomitic, very 0.43/0.44
fine crystalline to
granular, pale yellowish 10YR-6/2 to
brown to brownieh black, 5YR-2/1
] 35% Mudstone, noncalcareous,

dark reddish brown (cave). 10R-3/4



TABLE II {continued)
3

LITHOLOGICAL DESCRIPTIONS AND ORGANRIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

SEC.19, T4N, ROW, CATRON COUNTY, NEW MEXICO

CAMBRIDGE & NAIL, SFP NO.1l

APT #30-003-20012

CGEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBOR
NUMBER (feet) LITHO DESCRIPTION RO, (wt.2)
3545-006 (continued)
-C 5% Sandstone, calcareous,
fine grained, white (cave). N9
3545-007 2690-2740 0.76
-4 100% Limestone, dolomitic, very
fine crystalline to
granular, pale yellowish 10YR-6/2 to
brown to brownish black. 5YR-2/1
Trace red mudstone, white
anhydrite, and white
sandstone,
3545-008 2740-2770 0.29
~A 1007 Limestone, dolomitic, very
fine crystalline to
granular, pale yellowish 10YR-6/2 to
brown to brownish black, 5YR~2/1
Trace red mudstone, white
anhydrite, and white
sandstone.
3545-009 3120-3170
-A 45% Dolomite, limely, finely 0.46
crystalline, yellowish 10YR~3/4 to
brown to brownish black. 5YR-2/1
-B 35% Mudstone, noncalcareous,
dark reddish brown (cave). 10R-3/4
-C 20% Sandstone, fine grained,
pale reddish brown. 10R-5/4
3545-010 3270-3280
~A 70% Dolomite, limely, pyritic, 0.22/0.21
yellowish brown to brownish 10YR~6/2 to

black,

5YR-2/1



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

SEC.19, T4N, R9W, CATRON COUNTY, NEW MEXICO

CAMBRIDGE & NAIL, SFP NO.1l

APT #30-003-20012

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt,2)
3545-010 (continued)
-B 20% Mudstone, noncalcareous,
dark reddish brown (cave). 10R~-3/4
-C 10% Varied lithology,
sandstone and anhydrite.
3545-011 3320-3340
—A 60%Z Dolomite, limely, pyritie, 0.16
yellowish brown to brownish 10YR-6/2 to
black. 5YR-2/1
-B 307 Mudstone, noncalcareous,
dark reddish brown (cave). 10R-3/4
~C 10% Varied lithology,
sandstone and anhydrite,
3545-012 3400-3410
-A 60%Z Dolomite, limely, pyritic, 0.33
yellowish brown to brownish 10YR-6/2 to
black. 5YR-2/1
-B 30% Mudstone, noncalcareous,
dark reddish browm (cave). 10R-3/4
~C 10% Varied lithology,
sandstone and anhydrite.
3545-013 4870-4890 0.06
A 60% Limestone, clayey, finely
crystalline, pale yellow- 10YR-6/2 to
brown to brownish gray. 5YR~4/1
~B 407% Shale, very calcareous,
brownish gray. 5YR-4/1
3545-014 4900-4910 0.19
=A 55% Shale, very calcareous,
brownish gray. 5YR-4/1
-B 40% Limestone, clayey, finely
crystalline, pale yellow- 10YR~6/2 to
brown to brownish gray. 5YR-4/1



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXTCO HYDROCARBON SOURCE ROCK EVALUATION

SEC.19, T4N, R9W, CATRON COUNTY, NEW MEXICO

CAMBRIDGE & NAIL, SFP NO.1

APTI #30-003~20012

GEOCHEM DEPTH (RGANIC
SAMPLE INTERVAL GSA CARBON
EUHBER (feet) LITHO DESCRIPTION NO, (wt.2)
3545-014 (continued)
~C 5% Mudstone, noncalcareous,
dark reddish brown (cave). 10R~-3/4
3545-015 4920-4940 0.14/0.15
~A 55% Shale, very calcareous,
brownish gray. 5YR~4/1
-B 40% Limestone, clayey, finely
crystalline, pale yellow- 10YR-6/2 to
brown to brownish gray. 5YR-4/1
-C 5% Mudstone, noncalcareous,
dark reddish brown (cave). 10R-3/4
3545-016 4940-4970 0.10
-A 55% Shale, very calcareous,
brownish gray. 5YR-4/1
~B 40% Limestone, clayey, finely
crystalline, pale yellow- 10YR~6/2 to
brown to brownish gray. 5YR-4/1
-G 5% Mudstone, noncalcareous,

dark reddish brown (cave).

10R-3/4



TABLE 1I1

SUMMARY OF ORGANIC CARBON AND VISUAL KERCGEN DATA

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATILION

CAMBRIDGE & NAIL, SFP ND.]
SEC.19, T4N, RIW, CATRON COUNTY, NEW MEXICO
APl #30-003-20012

GEOCHEM DEFTH TOTAL VISUAL ABURDANCE THERMAL
BAMPLE INTERVAL ORGANIC ORGANIC MATTER NORMALIZED PERCERT ALTERATION ALTERATION
NUMBER (feet) CARBON TYPE Al Am H C] I STAGE LRDEX
3545-001 460~ 520 0,68 H-W;1;~ 0 0 36 36 28 2- to 2 2.0
3545-002 620- 680 1.14 H¥x~W;Am; 1 0 23 31 31 15 2~ to 2 2,0
3545-003 780~ 840 0.86 H;W;1 0 0 42 33 25 2~ to 2 2.0
3545-004 920~ 980 1.08 HyW-1;~ o 1] 38 31 a1 2~ to 2 2.1
3545-0054 2570-2620 0.67 Am=R¥ ;= W=1 0 40 40 10 10 2 to 7+ 2,3
3545-006A 2620~2670 0.43/0.44 Amr-R¥ 3= s W-1 0 40 40 10 10 2 to 2+ 2,13
3545-007 2690-2740 . 0.76 H; LW 0 0 44 23 a3 2 to 2+ 2.3
3545-008 2740-2770 0.29 H;W31 1] 1] 57 28 15 z to 2+ 2.3
3545-0094 3120-3170 0.46 W~L1;H;- 0 0 28 36 36 3+ 3.8
3545-010A 3270-3280 0.22/0.21 H*-1 ; Am¥dk ;| o 25 33 9 33 I+ 3.8
3545-011A 3320-3340 0.16 AmbheR¥:] ;- 0 35 36 0 28 3+ 3.8
35450124 3400-3410 0.33 Am*A—H¥k; I3~ o 36 36 0 28 I+ to 4= 3.9
3545-013 4B870-4890 0,06 H;Am-¥;1 0 22 &4 22 12 -2 2,2
3545-014 4900-4910 D.19 HW=-1;- 0 0 40 ki 30 2 2.2
3545015 4920~4940 0.14/0.15 H;W; 1 0 0 44 33 23 2 to 2+ 2.3
3545-016 4940-4970 0.10 H-¥W;1;—- 0 0 a5 36 28 2 to 2+ 2.3
LEGERD:
Al = Algal
KEROGEN KEY Am = Amorphous—Sapropel
Am* = Relic Amorphous-Sapropel
Predominant; Secondary; Trace H = Herbaceous-Spore/Pollen
60~100% 20-40Z 0~-202 H* = pDegraded Herbaceous

W = Woody-Structured

u = Unidentified Material

1 = Inertinite

c = Coaly




TABLE 1V

RESULTS OF ROCK-EVAL PYRODLYSIS ANALYSIS

NEW MEXLCO HYDROCARBON SOURCE ROCK EVALUATIORN

SEC.19, T4N, R9W, CATRON COUNTY, REW MEXICO

CAMBRIDGE & NA1L, SFP NO.1

APL #30-003-20012

GFOCHEM DEFTH
SAMPLE IRTERVAL TMAX 81 82 83 T.0.C. HYDROGEN OXYGEN
NUMBER (Feet) () (xx/g) (=g/x) (mg/g) PY PC* (wt,X) INDEX INDEX
3545-001 460- 520 433 0.08 n.67 n.31 0.1} 0.06 1.01 66 30
3545-002 620- 680 431 0.15 2,07 0.39 0.07 0.18 0.97 213 40
3545~003 780- 840 434 L ¥4 1.22 .28 a.09 n.11 0.87 140 a2
3545-004 920- 980 435 0,12 1.17 0.32 0.09 0.10 1.08 108 29
3545-005A 2570-2620 449 0.05 0.48 0.29 0.10 0.04 0.67 71 43
3545-006A 2620-2740 443 0.08 0.61 0.23 0.12 0.05% 0.44 138 52
3545-007 2690-2740 452 0.02 0,05 0.17 0.33 0.00 0.76 6 22
3545-008 2740-2770 312 0.02 0.05 0.14 0.33 0.00 0.29 17 48
3545-009A 3120-3170 230 0.02 0.00 0.24 1.00 0,00 0.46 0 52
3545-010A 3270-3280 274 0.01 0.02 0.16 0.50 0.00 0.22 9 72
3545-0114 3320-3340 398 0.07 0.04 0.28 0.70 0.00 0.16 25 175
3545-012A 3400~-3410 406 0.08 0.15 0.31 0.36 0.01 0.33 45 93
3545-013 48704890 272 0.06 0.03 0.35 0.75 0.00 0.06 50 583
3545014 4900~-4910 327 0.06 0.05 0.35 0.60 0.00 0.19 26 184
3545-015 4920-4940 326 0.07 0.09 0.26 0.44 0.01 0.15 60 173
3545-016 4940~4970 262 0.01 4.01 0.73 0.50 0.00 0.10 10 730

T.0.C. = Total organic carbon, wt.% 83 = C02 produced from kerogen pyrolysis Orygen

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

52 = Rensidual hydrocarbom potential PC* = 0.083 (51 + 52) PI = §1/S1 + 52

(mg HC/g or rock) Rydrogen THMAX = Temperature Index, degrees C,
Index = mg HC/g organic carbon



TABLE V
VISUAL KEROGEN ASSESSMENT WORKSHEET

CAMBRIDGE & NRAIL GENERAL CAVED AND/OR SUMMARY
SFP NO.1 INDIGENQUS  POPULATION [ INTERPRETED) CHARACTERISTICS REWORKED POPULATION{S) ORGANIC
SEC.19, T4N, R9W TYPE OF COLOR OF STATE OF TYPE  OF MATTER
CATRON COUNTY, NEW MEXICO ORGANIC MATTER| MATURATION INDEX oraanic marTER|oreaNic MaTTER] % |oRGANIC MATTER| MATURATION INDEX TYPE

APT #30-003-20012

GEOCHEM No. DEPTH ’ 4
3545-001 | 460- 520 HrHiHHEEEN D H-W31;-
3545-002 | 620- 680 [ 0% —W;Am:1
3545-003 | 780~ 840 H3W31
3545-004 | 920- 980 H;W-1;-
3545-005 A|2570-2620 JHFH Am—H* 3 — s W-T
3545-006 A|2620-2670 L Am-B* ;- ;W-T
3545-007 |2690-2740 HiliW
3545-008 |2740-2770 H3W;X
3545-009 A[3120-3170 | W—T 3H;—
3545-010A[3270-3280 |} B HA=T ; Am*# 3y
3545-0114A)3320-3340 {} Am¥Fk—H% T ;=
3545-0124[3400-3440 [T | Am %5 T 3=
3545-013 |4870-4890 i | H3Am-W31 :
3545-014 [4900-4910 H;W-1;~
3545-015 [4930-4940 | H:W;1
3545-016 _|6940-4970 H-W;1;-
Hit




LEGEND FOR SUMMARY DIAGEAM

DEPTH: in feet
TITHO -LOG: see lithology symbols
STRATIGRAPHY: by age
% TOC: percent total organic carbon
HI: . Rock-Eval, Hydrocarbon Index = 100 82(0/00 w::)/'roc
[O% Rock-Eval, Oxygen Index = 100 53 (0/00 Wt)/TOC
HC YIELD: Rock-Eval, $2 peak {(ppm)
§2/53: Rock-Eval, Ratio of S2 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)
TAL (%*): Thermal Alteration Index (Scale 1 to 5)
FREE HC: Rock-Eval, Sl peak (ppm)
PI: Rock~-Eval, Productivity Index = S1/(81+82)
LITHOLOGIES KEROGEM TYPES
EZZZZ{ SHALE vy SILICEOUS ROCKS Ez222) AMORFHOUS
~ZZ2Z] MUDSTONE EVRPORITES HERBFCEQUS
=] SILTSTONE COAL ‘ iz WOODY
| g
227727 SANDSTONE /)7 1GNEQUS ROCKS E= INERTINITE

F 00 coNGLOMERATE [0 VOLCANICS
BRECCIA N METAMORPHIC ROCKS
x| IMESTONE '

o 5] BASEMENT
2 DOLOMITE OTHER
555 MARL MISSING SECTION




APPENDIN A

Brief Description of Organle Geochemical analyses Carried Out by GeoChom

C! ~Cq Yydrocarbon
The C]_'Cr( hydrocarbon content and composition of sediments reflects source type, source quality and thermal matirity.

The C; -Cy hydrocarbon content of well cuttings 1s defermined by analyzing both a sample of the cuttings and the air space at the
top of the can. The results of the two analyses are summed to give an Inventory of the Cl-c hydrocarbon content of the well cut-
tings prior to any losses from the cuttings durtng the lapsed time period between collection at the wellsite and laboratory aualysis,

The afr apace Cy-Cy hydrocsrhon enalysis involves taking o measured volume of the air space ges out of the can with a syringe and
Injecting same into 4 gas chromatograph., GeoChem uses a Varian Aerograph Model 1400 instrument equipped with & Porapeo Q
column, The gas sample 1s taken through the column by a carrier gas and before reaching the detector is separnted into its various
C, (methane), C, (sthane), Cg(propane), 1C, (lsobutane), nCy (normal butane), and Cg, Cg, Cp hydrocarbon components.

This particular analysis glves a complete agparation of the C;-C, gas-range hydrocarbons and a partial separation of the Cs-Cy
gasoline-range hydrocarbons. (A detelled C,-C,, analysis, to be dlscussed later, Involving s capillary column, offects a complete
separation of this malecular range into its several individual molecular species.)

The electrical response of the various hydrocarbons as they reach the datector is recorded on a paper strip chart as a peal. This
response 18 simultanecusly fed to an {ntogrator which computes the area of each peak, Tha concentration of €3 -Cy hydroceThons

In the air space, expressed as volumes of gas por million volumes of cuttngs, ie determined by a calculation Involving the volume
of cuttings, volume of air space in the can, volume of sample injected, volumse of standard gas sample uged in the calibration, cali-
bration fector for Cys Cos Cgy ete, determined by ge analysie of a standard gas sampls, angd the ge peak response.

The C,-Cqy hydrocarbon content of the cuttlngs 18 detexrmined by degasification of a measured volume of cuttngs {n a medium of a
measured volume of water) in a closed blender, sampling of the alr space at the top of the blender, and injection of 4 measrred vol-
ume of gas into the gas chromatograph,

The €;-Cqy hydrocarbon data from the air space and cuttings gas analyses are summed to give a " restored" Cy-Cq hydrocarbon
eontent of the cuttings.

Sample Wasghing and Hend- Plcldng of Uncaved Lithology Samples

The cuttings samples are washed to remove all drilling mud from the cuttings. Carve is taken 1n the washing procedure not to re-
move any soft clays, claystones, ete. and any looss fine send and silt. The woshed cuttings eTe usually kept under watexr cover
until picked, to prevent loss of any gascline-range hydrocarbons. Using the Cp-Cq hydrocarbon data profile and the electrical

well log supplied to us and our visual examination of the cuttings materisl under the binocular wicrescope, we carefully hand-plck
and desoribe a sulte of uncaved lithologles ropresentative of the various stratigraphic zones penetrated by the well, The lthologl-
cal data is used to compile 2 gross ltho porcentage log which is shown on all Figures. The 2-4 gram picked lithology samples are
stored under water in small glass vials in those ingtances where we wish to Tun detatled C,- hydrocarbon analyses. Thir sample
get 18 used not only for the C -C,., hydrocarben anelysis, but also for the visual kerogen and totel organie carbon analyses. All re-
maintng cattings material is dried and packaged in Iabelled plastic bags for possible Cypse soxhlet extraction and/or eventnal return
to the client, Sample material from this study will bo retained at GeoChem until advised of dlapcaition.

Detalled €4-Cq Hydrocarbon

The C 4~ C gasoline-range hydrocarbon content of sediments reflects gource quality, thermal maturaticn and oxganic facles. Com-
positional ‘data can be used in crude cil-parent rock eorrelation work.

The C,-Cyy hydroearbon content and detailed molecular composition of hydrocarbon, in hand-picked lithologles, is determined by a
ge anaiysls of the light hydrocarbon extracted from 1-2 gram cuttings samples macerated in a microblender. A measured volume
of sample 18 placed in a sealed microblender along with & measured volume of hot water. The rock sample is pulverized by the
plades of the blender. A semple of the liberated light hydrocarbons which eollact in the air space at the top of the blender 1a in-
jected into cur Varian Aercgraph 1400 gc unit which is equipped with a caplllary column. Data recording, computations, eto. are
comparable to thoss used for the C,~C, analysis dscussed previcusly in this report. Hydrocarbon concentration i3 expressed aa
volume gas per million volumes of cu; 8.

Crganie Carbon

The total organic carbon contant of & Tock 15 2 measure of its total organic Tichness, This data 13 used, in conjunction with visual
kerogen and C1-Car C4-Cp nd C; g, hydrocerbon content of a rock, to indicate the hydrocarbon source quality of rocks.

The procedure for determining the total organie carbon content of a rock involves drying the sample, grinding to a powder, weigh-
ing out 0.2729 gram sawmple into a crucible, acidizing with hot and cold hydrochloric acid to remove calelum and magnesium car-
bonate, and oarbon analysis by combustion in a Leco carbon analyzer.

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

Cip+ Soghlet Extraction, Deasphaltening and Chromatcgraphic Separation

The ameunt and composition of the organic matter which can be solvent-extracted from a rock reflects source quality and source
type. c13/012 carbon fsotopic, high mass spectrometric and ge analyses of the paraffin-naphthene and aromatic hydrocarbon
fractions of the gcluble extract gives data which 1a used in crude ofl-parent Tock correlations.

Thia analysis involves grinding of 2 dry rock sample to a powder and removal of the soluble organic matter by soxhlet extrection
uslng 2 co-digtilled toluene-methenol azeotraps solvent, Where the amaount of available gample material permits, we Uke to use
at least 100 grams of rock for this analysis.

The extracted bitumen 19 separated into an aspheltene (ASPH) and a pentane soluble fraction by normal pentane preclpitatior. The
pentane soluble components are separatad (ato a Cyg, paraifin-naphthene (P-N) hydrocarbon, Cyg, aromatic hydrocarbon (# ROM)
and Cq 5, Ditrogen-sulfur-oxygen contalning fraction {(NS0) by adsorption chromatography on a silica gel-alumina column us'ng
pentane, toluene and toluene-methanol azeotrope eluants.



GC Apnalysls of Cjp,4 Paralfin-Naphthene (P-N) Hydrocarbons

The content and molecular compositicn of the heavy C, g, paraffin-naphthene (P-N) hydrocarbons of rocks, ns determined by ge
analysis, reflects source quality, source type and degree of thertnal maturation,

In thig analysis, we subject a very small fraction of the total amount of the P-IN fraction extracted from 2 rock gample to go analy-
sis. The gas chromatograph i3 & Varian Aerograph Model 1400 equipped with & solid rod injection system and a eutectic column.

The calculated C.P.I. (carbon preference index) values for the normal paxaffin data 19 defined as the mean of two ratios which are
determined by dividing the sum of concentrations of odd-carbon numbered n-paraffins by the sum of even—carbon numbsred n-
paraffins. The €. P. Indices A and B were obtained by the formulas;

Co1#CagtCostCor | Cor+CogtCapiCaoy CoptComtCagtCay |, CoptCortCogtly
C.P. Index A = Cpp+Cpy+CogtCag  C20*CpprCTog+Cag C.P. Index B = CpgilpgrCagCaz  Cp4C261C8+Ca0
2 2
Yisual Kerogen

A visual study of kerogen, the insoluble organic matter {n rocks, can indicate the relative abundance, size, and state of preserva-
tion of the various recognizabls kerogen types and thorehy indicate the hydrocarbon souTce character of & rock, The color of the
kerogen can be used to indicate the state of thermal maturity of the sediments (. . their timo-temperature history). 'Thermal
meniration plays an important rols in the generation of hydrocarbons from organte matter, and also affects the composition of
res?rvotre,d hydroearbona.

Our procedure for visual kerogen alide preparation {nvolves isclatlon of the organie mattar of 2 rock by removal of the rock mate—
rial with hydrochloric and hydroffuoric acld trestment and heavy liquid separation. This procedure i3 comparable to that used by
the palynologlst exeept It doas not nclude an oxidation stage, (Tho uxddaiion trearment 13 deleted from our procedure becauss it
removes a great deal of kerogen and blanchea any remaining kerogen to an extent whereby it is useless for cur kerogen color
observations.) The kerogen residue s mounted on 2 glasg sltde and 19 examined visually under a high power microacope.

Vitrinite Reflectance

Measurement of the reflectivity of vitrinite particles {(¥Rg) present in the kerogen t3olated from sedimentary rocks provides & method
of determining the state of maturation, and the diegerstic (time-temperature) history of the organic matter present in the sediments,

The kerogen, obtained from a 26 gram aliquot of crushed rock by the acld procedurs previousiy disoussed, is dried and embedded
in a Bioplasgtic plug, The surfece of the plug fs polished using 0. 06 micron alumina and the reflactivity determined nnder ofl using
& Z1ess high resolution microgcope. A minimum of 40 values are required to adequately detormine the Mahmation Rank.

Fluoreacence Spectrophotometric Analysls

Fluorescence snectrophotometry can ha used ro characterize and fingerprint crude oils, establigh crude ofl-gource rock relrtion-
ships, and to measure the hydrocarhon gource potential of fine-grained sediments,

4 one (1) mieroliter aliguot of either (i a cxude oll or (ii) the solvent axtractable rock bitumen, ia pagsed through an alumina
silica gel miero column and the C,, aromatic hydrocarbons isolated. The aromatie hydrocarbon (a diluted and the emisston and
excitation spectra determined at 240 nm and 420 nm using & Perkin-Elmer Model 512 Double Beam Fluorescence Spectropho-ometer.

GEOTHERMAL DIAGENETIC CRITERIA

{BEOCHEM LABORATORIES, INC.)
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