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NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

WELL NAME: TRANSOCEAN, MCKEE NO.1
API NO.: 30-049-20005
AREA: NORTHWEST
LOCATION: SANTA FE COUNTY, NEW MEXICO SEC.4, TI3N, RYE
GEOCHEM JOB NO.: 3595
TOTAL DEPTH: 7634 ft.
INTERVAL SAMPLED: 1500-7950 fr.
TOTAL NUMBER OF SAMPLES: 21
ANALYSES
d
GEOQOCHEM E %
SAMPLE SAMPLE STRATIGRAPHIC E é 8 é
NUMBER DEPTH INTERVAL O B (& £
gl Ll 218168
3595-001 1500~1560 Juana Lopez X X X X
3595-002 1510-1520 Juana Lopez X X X X
3595-003 1930~1950 Greenhorn X X X X
3595-004 2010-2040 Graneros (1) X X X X
3595-005 3380-3390 Todilto (2) X X X | x
3595-006 3390-3400 Todilto (2) X X X1 X
3595-007 5600-5610 Yeso X X X X
3595-008 5610-5620 Yeso X X X X
3595-009 6950~6970 Pennsylvanian X X X X
3595~010 7010-7030 Pennsylvanian X X | x X
3595-011 7050-7070 Pennsylvanian X X X X
3595-012 7060-7080 Pennsylvanian X X X X
3595~-013 7140-7150 Pennsylvanian X X X X
3595-014 7230-7240 Pennsylvanian X X X X
3595-015 1270-7290 Pennsylvanian X X X X
3595-016 7360-7380 Pennsylvanian X X X X
3595~017 7400-7420 Pennasylvanian X X X X
3595-018 7630-7650 Pennsylvanian X X X X
3595-019 7760-7780 Pennsylvanian X X X X
3595-020 7840-7860 Mississippian X X X X
3595-021 7930-7950 Mississippian X X X X
NOTE (1): The Graneros is included with the Greenhorn on the Summary Plot.

NOTE (2):

The Todilto samples are plotted in the Entrada on the Summary Plot
because of a discrepency between sample picks and stratigraphic

picks.




TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

TRANSOCEAN, MCKEE NO.I
S8EC.4, TI3N, R9E, SANTA FE COUNTY, NEW MEXICO

API #30-049-20005

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt.2)
3595-006 (continued)
-B 20% Anhydrite, fine crystalline,
" white, N9
3595-007 5600-5610 .
-A 207 Dolomite, fine crystalline,
medium dark gray (this
sample analyzed). N4 0.30
-B 80% Mudstone, calcareocus,
moderate red to grayish 5R~5/4 to
red (CAVED). SR-4/2
3595-008 5610-5620
~A 20% Dolomite, fine crystalline,
medium dark gray (this
sample analyzed)}. N4 0.35
-B 80%Z Mudstone, calcareous,
moderate red to grayish 5R~-5/4 te
red (CAVED). SR-4/2
3595-009 6950~6970
~-A 207 Limestone, fine crystalline,
light gray to medium dark N7 to
gray (this sample analyzed). N4 0.18
-B 80% Mudstone, calcareous,
moderate red to grayish 5R-5/4 tco
red (CAVED). 5R-4/2
3595-010 7010-7020
~A 50% Limestone, fine crystalline,
light gray to medium dark N7 to
gray (this sample analyzed). N& 0.15/0.14
-B 5(0% Mudstone, calcareous,
moderate red to grayish SR-5/4 tc

red {CAVED).

5R-4/2



TABLE II (continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HfDROCARBON SOURCE ROCK EVALUATION

TRANSOCEAN, MCKEE NO.l
SEC.4, T13N, R9F, SANTA FE COUNTY, NEW MEXICO
API #30~049-20005

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION No. (wt . 2)
3595-011 7050~-7070
~A 40% Limestone, fine crystalline,
light gray to medium dark N7 to
gray (this sample analyzed). N4 0.23
-B 10% Mudstone, calcareous, dark
gray, N3
-C 50% Mudstone, calcareous,
moderate red to grayish 5R-5/4 to
red (CAVED). SR-4/2
3595-012 7060-7080
-A 50% Limestone, fine crystalline,
light gray to medium dark N7 to
gray (this sample analyzed). N4 0.22
-B 10%Z Mudstone, calcareous,
dark gray. N3
~-C 40Z Mudstone, calcareous,
moderate red to grayish 5R-5/4 to
red (CAVED). 5R-4/2
3595-013 7140-7150 0.18
-4 50% Limestone, fine crystalline,
light gray to medium dark N7 to
gray. ' N4
-B 50% Mudstone, calcareous,
moderate red to grayish SR-5/4 to
red (CAVED). 5R-4/2
3595~-014 7230~7240
-A 60% Limestone, fine crystalline,
light gray to medium dark N7 to
gray (this sample analyzed)., N4 0.15
-B 10%Z Mudstone, calcareous,
dark gray. N3
~C : 30% Mudstone, calcareous,
moderate red to grayish 5R-5/4 to

red (CAVED). SR~4/2



TABLE II {continued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

TRANSOCEAN, MCKEE NO.1
SEC.4, TI13N, RYE, SANTA FE COUNTY, NEW MEXICO
API #30-049-20005

GECCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt . %)
3595-015 7270~7290 .
~A 70% Limestone, fine crystalline,
light gray to medium dark N7 to
gray (this sample analyzed). N4 0.10
-B 10Z Mudstone, calcareous, dark
gray. N3
~-C 50% Mudstone, calcareous,
moderate red to grayish SR-5/4 to
red (CAVED). 5R-4/2
3595-016 7360-7380 6.12
-A 90% Limestone, fine crystalline,
light gray to medium dark N7 to
gray {(this sample analyzed). N4
-B 10%Z Mudstone, calcareous,
moderate red to grayish 5R-5/4 to
red (CAVED). 5R-4/2
3595-017 7400-7420 ‘ 0.41
A 90% Shale, very calcareous,
micaceous, dark gray. N2
-B 5% Limestone, fine crystalline,
light gray to medium dark N7 to
gray. N4
~C 5% Mudstone, calcareous,
moderate red to grayish 5R-5/4 to
red (CAVED). 5R~4/2
3595-018 7630-7650 0.31/0.33
-A 507% Shale, very calcareous,
micaceous, dark gray. N2
-B 40% Limestone, fine crystalline,
light gray to medium dark N7 to
gray. N&
-C 10%Z Mudstone, calcareous,
moderate red to grayish 5R-5/4 to

red (CAVED). S5R-4/2



TABLE II (continued)

LITHCLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

TRANSOCEAN, MCKEE NO.l
SEC.4, TL3N, R9E, SANTA FE COUNTY, NEW MEXICO

API #30-049-20005

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL G3SA CAREON
NUMBER (feet) LITHO DESCRIPTION RO. (wt.2)
3595-019 7760-7780 0.20
~A 957% Limestone, fine crystalline,
light gray to medium dark N7 to
gray. N4
-B 5% Mudstone, calcareous,
moderate red to grayish SR-5/4 to
red (CAVED). SR=4/2
3595-020 7840-7860 0.18
-A 100% Limestone, fine crystalline,
light gray to medium dark N7 to
gray. N4
Trace red mudstone,
3595-021 7930-7950 0.39
-A 65% Shale, very calcareous,
micaceous, dark gray. N2
-B 35% Limestone, fine crystalline,
light gray to medium dark N7 to
gray, N4
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TABLE TII

SUMMARY OF ORGANIC CARBON AND VISUAL KEROGEN DATA

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

P4 TRANSOCEAN, MCKEE NO.1
SEC.4, TI3H, R9E, SANTA FE, NEW MEXICO
API #30-049~20005
GEOCHEM DEPTH TOTAL VISUAL ABUNDANCE THERMAL
SAMPLE INTERVAL ORGANIC ORGARIC MATTER NORMALIZED PERCENT ALTERATION ALTERATION
RUMBER (feet) CARBON TYPE AL Am H C] T STAGE INDEX
3595-001 1500-1510 1.10 Hiam;W-1 0 32 38 15 15 2- to 27 2.1
3595-002 1510-1520 1.33 An-H;W-1;- 0 33 33 17 17 2~ to 2 2.1
3595-003 1930-1950 1.66 AmH*:1 0 50 37 0 13 2 2.2
3595-004 2010~-2040 1.28 H;AmW-E 0 23 55 11 11 2 2.2
3595-005 2380-3390 0.41 H;L;Am-W 0 11 55 11 23 2 2.2
3595-006 3390-3400 0.57 Am3H;~- 0 66 34 o] 0 2 2.2
3595-007 5600-5610 0.30 AmiH;W-1 1] 36 28 18 18 2 to 2+ 2.4
3595-008 5610-5620 0.35 H3;Am;1 0 28 56 0 16 2 to 2+ 2.4
3595-009 6950~6970 0.18 H;Am;W-T 0 36 50 10 10 2 to 2+ 2.4
3595-010 7010-7030 0.15/0.14 H-I;=-;Am-1 0 10 40 10 40 2 to 2+ 2.4
3595-011 7050-7070 0.23 H;—3;W-1 0 0 68 16 16 2 to 2+ 2.4
3595-012 7060-7080 0.22 H;Am-1;W 0 22 44 12 22 2 to 2+ 2.4
3595-013 7140-7150 0.18 H;L;~- 0 0 66 0 34 2 to 2+ 2.4
3595-014 - 1230-7240 0.15 Amxkyo g1 0 66 17 0 17 2 to 2+ 2.5
3595-015 7270-7290 0.10 Am¥* - sH-1 0 66 17 ¢ 17 2 to 2+ 2.5
3595-016 7360-7380 6.12 H;—;Am~1 o 17 66 0 17 2 to 2+ 2.4
3595-017 7400-7420 0.41 W-1 ;Am**-H;~ 0 21 21 29 29 2 to 2+ 2.5
3595-013 7630~7650 0.31/0.33 Hi;W;T 0 0 50 30 20 2 to 24 2.5
3595-019 7760-7780 0.20 A;W-1:Am 0 10 50 20 20 2 to 2+ 2.5
3595-020 71840-7860 0.18 H;W-I;Am 0 10 50 20 20 2 to }& 2.5
3595-021 7930-7950 0.39% H~T ;W3 Amax 0 10 36 18 36 2+ 2.6
LEGEND:
Al = Algal
KEROGEN KEY Am = Amorphous-Sapropel
Am** = Relic Amorphous-Sapropel
Predominant; Secondary; Trace H =  Herbaceous-Spore/Pollen
60-100% 20-40% 0-202 H* = Degraded Herbaceous

W = Hoody-Structured

u = Unidentified Material

I = Inertinite

c = (Coaly




TABLE IV

RESULTS OF ROCE—~EVAL PYROLYSIS ANALYSIS

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

TRANSOCEAN, MCKEE ¥O.1
SEC.4, T13N, RIE, SANTA FE, NEW MEXICO
API #30-049-20005

GEQCHEM DEPTH
SAMPLE INTERVAL TMAX 51 52 83 T.0.C, HYDROGEH OXYGEN
NUMBER (Feet) (c) (mg/g) (ng/g) (mg/g) PI PC* {wt.2) INDEX INDEX
35%5-001 1500~1510 430 Q.11 2.78 0.22 0.04 0.24 1.10 252 20
3595-002 1510-1520 429 0.15 3.32 0.61 0.04 0.28 1.33 249 45
3595-003 1830-1950 433 0.14 4.51 .61 0.03 0.38 1.66 271 36
3595-004 2010-2040 431 0.19 3.21 0.35 0.06 0.28 1.28 250 27
3595-005 2380-3390 437 0.05 0.52 0.35 0.09 0.04 0.41 126 85
3595-006 3390-3400 437 0.1z 1.60 0.45 0.07 0.14 0.57 280 78
3595-007 5600-5610 414 0.08 0.19 0.76 0.31 0.02 0.30 63 253
3595-008 5610-5620 410 0.10 0.37 1.43 0.22 0.03 0.35 165 408
3595-009 6950-6970 427 0.07 0.21 1.80 0.25 0.02 0.18 116 1000
3595-010 7010-7030 . 459 0.02 0.19 0.65 0.10 0.01 0.15 126 433
3595-011 7050-7070 419 0.03 0.06 1.37 0.37 0.00 0.23 26 595
3595-012 7060-7080 450 0.24 0.22 2.10 0.52 0.03 0.22 100 954
3595-013 7140-7150 467 0.03 0.28 1.50 0.10 0.02 0.18 155 833
3595-014 7230-7240 394 0.01 0.05 0.77 0.17 0.00 0.15 33 513
3595-015 7270-7290 392 0.01 0205 0.80 0.17 0.00 0.10 50 800
3595-016 7360-7380 342 0.02 0.04 0.47 0.33 0.00 0.12 33 391
3595-017 7400-7420 276 0.02 0.05 0.43 0.33 0.00 0.41 12 104
3595-018 7630-7650 420 0.02 0.12 0.29 0.14 0.01 0.33 36 87
3595-019 7760-7780 361 0.02 0.08 0.46 0.20 0.00 0.20 40 230
3595-020 7840-7860 428 0.02 0.14 0.40 0.12 0.01 0.18 77 222
3595-021 7930-7950 322 0.02 0.03 0.42 0.50 0.00 0.39 7 107

T.0.C. = Total organic carbon, wt.Z% 53 = C02 produced from kerogen pyrolysis Oxygen

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

s2 = Residual hydrocarbon potential pC* = 0.083 (581 + S2) PL = 51/81 + s2

(mg HC/g or rock) Hydrogen THAX = Temperature Index, degrees C.

Index = mg HC/g organic carbon

* SEE APPENDIX AT REAR OF REPORT



TABLE V
VISUAL KEROGEN ASSESSMENT WORKSHEET

TRANSOCEAN M . GENERAL CAVED AND/OR SUMMARY
SEC. 4, TlmfxggENO 1 INDIGENOUS POPULATION (INTERPRETED} CHARACTERISTICS REWORKED POPUiATION(S) ORGANIC
gg‘{‘A TP;*%OC'OUNTY, NEW MEXICO oRGame warrer| MATURATION INDEX oraane Mamrerloromie warzrl % |orenmie marren] MATURATION 1NDEX H#?,ER
APT #30-049-20005
GEQCHEM Mo, DEFTH > ; ’ " 7 4 7 REMARKS
3595-001 | 1500-1510 | [Ty 3 AmyW-1
3595-002 | 1510-1520 ] nop Am—H:W-1 ;-
3595-003 | 1930-1950 (A AT
3595-004 | 2010-2040 ! HsAmsH-T
3595-005 | 3360-3390_HHOHHIR ] T3 Am
3595-006 |3390-3400 [LJRFHIE Eﬁﬁ?ﬁ .
3595-007 |5600-5610 | IRHH Am:A T
3595-008 | 5610-5620 fHHHHATT K H3Am;1
3595-009 | 6950-6970 IR e
3595-010 | 7010-7030 v
3595-011 | 7050-7070 il
3595-012 | 70607080 B E;nﬁ;]w
3595-013 | 7140-7150 i Hilim
3595-014 |7230-7240 H . A!:J*;'--H-l
3595-015 } 7270-7290 i —-—
Iy Ak H-1
3595-016 ] 7360-7380 JHOHHH ] HioiAmeT
3595-017 }7400-7420 HFAH | Wl + A b e
3595-018 | 76307650 T HoWsT *
3595-019 | 7760-7780 | ] ] H3W-T;m
a5-n7 = LER (T 1 i B ot
3595-N10 {7840-7860 LERERL JERRE SR I B BL A ot B Lild [ HiW-1;Am




TABLE V

VISUAL KEROGEN ASSESSMENT WORKSHEET

TRANSOCEAN MCKEE NO.1
SEC. 4, T13N, R9E

SANTA FE COUNTY, NEW MEXICO TYPE OF

T.D. 79507
AP1 #30-049-20005

o B0

GEOCHEW No. DEFTH 7 A A

3595-021 }7930-7950

T
1

GENERAL CAVED AND/CR SUMMARY
INDIGENOUS POPULATION {INTERPRETED} CHARACTERISTICS REWCORKED POPULATION (S) ORGANIC
COLOR OF STATE OF TYPE  OF MATTER
ORGARIC MATTER| MATURATION INDEX ¥y REANI ORGANIC M MATURATION INDEX TYPE
A5,
A 3 Q«.“
, -’\,‘3‘\"
*t"o‘ii:!’:" c
.\’
o H-1;W;An%#

f Lt iyt

(Lt




APPENDIX

*NOTE: These samples were mixtures of caved anhydrite
limestone material.

and indigenous

The picking of an indigenous sample was impractical so the samrple
wag analyzed without picking. An "Adjusted TOC" value for indigenous

material was calculated as follows:
(Fp)(TOCy) + (Fg)(TOCE) = (1)(TOCT)

TOCy = TOCy - (Fn)(TOC.)
Fi

TOC
TOC
TOC

Where Fi
Fc

fraction of indigencus sample TOCy
fraction of CAVED material TOCq

TOCT

n

The data are presented in Appendix A,

In like manner, adjusted values have been computed for
These are shown in Appendix B,

No adjustments were needed for the visual kerogen data
contain any kerogen of any significance.

of indigenous semple
of CAVED material
of Total sample

the Rock-Eval dsta.

since the red beds do not
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APPENDIX A

ORGANIC CARBON VALUES CORRECTED FQR CAVED MATERIAL

ADJUSTED TOC*

GECCHEM DEPTH TOTAL ORGANIC BRIEF Value allowing for
SAMPLE INTERVAL  CARBON (I of Rock) LITHOLOGIC non separated caved
NUMBER (feet) (Total Sample Analyzed) DESCRIPTION material
3595-005 3380-3390 0.41 Limestone, (50X Anhy, CAVE) 0.82
3595-006 3390-3400 0.57 Limestone, {20% Anhy, CAVE) 0.71




APPENDIX B

ROCK-EVAL PYROLYSIS ANALYSIS CORRECTED FOR CAVED MATERTAL

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

TRANSCCEAN, MCKEE NO.l

SEC.4, T13N, R9E, SANTA FE, NEW MEKICO

APL #30-049-20005

GROCHEM DEPTH
SAMPLE INTERVAL THAX sl 52 83 T.0.C. HYDROGEN OXIGER
RUMBER (Feet) {c) (mg/g) (ng/g) (ng/g) P1 PC* {wt .2) INDEX INDEX
3595-005 2380-3390 437 0.10 1.02 0.70 0.09 0.09 0.82 126 85
3595-006 3390-3400 437 0.15 1.98 0.56 0.07 0.18 0.71 280 78

T.0.C. » Total! organic carbon, wt.Z% 83 = C02 produced from kerogen pyrolysis Oxygen

sl = Free hydrocarbous, mg He/g of rock (ng C02/g of rock) Index = mg CO02/g organic carbon

52 = Residual hydrocarbon potential PC* = 0.083 (S1 + s2) P1 = §1/81 + 82

(mg HC/g or rock) Hydrogen TMAX = Temperature Index, degrees C.
Index = mg HG/g organic carbon



LEGEND FOR SUMMARY DIAGRAM

DEPTH: in feet

LITHO LOG: see lithology symbols

STRATIGRAPHY: by age

% TOC: percent total organic carbon

HI: Rock-Eval, Hydrocarbon I[ndex = 100 $2(0/00 Wc)/TOC

OI: Rock-Eval, Oxygen Index = 100 83 {(0/00 wt)/TOC

HC YILELD: Rock-Eval, $2 peak (ppm)

52/83: Rock—-Eval, Ratio of $2 to S3 peak

KEROGEN: see Kerogen symbols

T-MAX: Rock-Eval, maximum cemperature of S2 peak, in degrees Cencigrade
ZRO (A ): Vitrinite Reflectance (scale 0 to 5)

TAT (¥): Thermal Alteration Index (Scale 1 to 3)

FREE HC: Rock-Eval, S! peak (ppm)

PI: Rock=Eval, Productivicy Index = S1/(S1+52)

LITHOLOGIES KEROGEI' TYPES
=21 SHALE owowew SILICEOUS ROCKS Ez225] AMORPHOUS
I Z2Z] MUDSTONE EVAPORITES HERBACEGUS
S22 s1LTsToNE B o 5 WOODY

oo L INERTINITE
_______ | SANDSTONE /) IGNEOUS ROCKS

4 BRECCIA

DOLOMITE

1 MARL

JJJJJ

LIMESTONE

VOLCANICS

METAMORPHIC ROCKS

BASEMENT

OTHER

MISSING SECTION




APPENDIX A

Brief Description of Organic Geochemical analysss Carried Ot by GeoChem

Cl -Cp Hydrocarbon
The CI-C,‘, bydrocarbon content and compogition of sedimants reflects source type, source quality and thermal ma!:urlty..

The C; -Cyy hydrocarbon content of well cuttings s determined by

7 y analyzing both & sample of the cuttings and the air space at the
top of the can. The resulis of the two analyses are summed to glve an inventory of the ¢,-C hydrocarbon content of the well cut-
Hngs prior to any losses from the cuttings during the lapsed time period between collecttn EI the wellsito and laboratory snalysis.

The alr space C‘.l—c:i7 hydrocarbon analysis involves taking 2 menraured volumae of the aly spoce gas out of the can with a syringe and
injecting same inte & gas chromatograph. GeoChem uges a Varlan Aerograph Model 1400 instrument equipped with a Porarec @
column. The gas sample 13 taken through the column by a carrier gaa and before reaching the detector [s separated into its various
Cl(methane), C, (ethane), Cq (propane), iC, (isobutane), nCy (normal butane), and Cg» Cgs Cy hydrocarbon components,

This particular analysis gives & complete separation of the C,-C4 gas-renge hydrocarbons and a partal separation of the Cp-Cxy
gasoline-range hydrocarbons. (A detafled 04-07 analysis, to be digcussed later, invalving a capillary column, effects a complete
separation of this molecular range into 1ts several individual molecular specles. }

The electrical rasponse of the various hydrocarbons as they reach the dotector 18 recorded on a paper strip chart as a peal’. This
responge s simultaneonsly fed to an integrator which compates the area of each peak. The concentration of Cy-Cy hydrocexbans

In the air space, exprossed s volumes of gas per million volumes of cuttings, 13 determined by a calculation Ji.'nvolving the volume
of cuttings, volume of alr space in the can, volume of sample injected, volume of standard gas sample used in the calibration, eali-

bration factor for Cy» Cpy Cgy efe. determined by ge analysis of a standard gas sample, and the ge peak response,

The C, -Cq hydrocarbon content of the cuttings 1s determined by degasification of & measured volume of cuttings (in & medivm of &
measured volune of water) in a closed blender, sampling of the alr space at the top of the blender, and injection of & meas wed vol-
uma of gas into the gas chromatograph,

The C1-Cqy hydrocarbon data from the air space and cuttings gas analyses are summed to glve a ""regtored" C;-Cq hydrocarhon
eontent of the cnitings,

Sample Washing and Hand-Picking of Uncaved Lithology Samples

The cuttings samples are washed to remove all drilling mud from the cuttings. Care is taken in the washing procedure not to re-
move any soft clays, claystones, ete, and any loose fine sand and silf. The washed cuttings are usudlly kent under water cover
untl picked, to prevent loss of any gasoline-range hydrocarbone. Using the C;-Cy hydrocarbon data profile and the electrteal

well log supplied to us and our visual examination of the cuttings material under the binocular microscope, we carefully hand-pick
and deseribe a sufte of uncaved lithologies representative of the various stratigraphic zones penetrated by the well. The lithologi-
cal data 18 used to compile a gross litho percentage log which 13 shown on all Figures. The 2-4 gram picked lithology samples are
stored under water tn small gleas vials in thoge ingtances whers we wish to run detailed C,-C, hydrocarbon analyses. This sample
get is used not only for the C,~C, hydrocarbon analysis, but also for the visual kerogen an% total organic carbon analyses. All re-
maining cuttings material is grte'tli and packaged in labelled plastic bage for poastble €15+ soxhlet extraction and/or eventual return
to the client. Sample material from this study will be retained at GeoChem unttl advised of dlsposition.

Detalled C4 -Cq Hydrocarben

The C4—C,7 gasoline-range hydrocarbon content of sediments reflects source quality, thermal maturation and organic facies, Com-
positional ‘data can be used in crude ofl-parent Tock correlation work,

The C, -Cq hydrocarhon content and detelled molecular composition of hydrocarbon, in hand-ptcked lithologies, 19 determined by &
ge 8ls of the light hydrocarbon extracted from 1-2 gram cutfings samples macerated in a microblender, A measured volume
of sample t9 placed in a sealed microblender along with a measured volume of hot water. The rock sample i3 pulvertzed by the
blades of the blender, A sample of the liberated Ught hydrocarbons which collect in the aix space at the top of the hlender 13 in-
jected into our Varian Aerograph 1400 ge unit which is equipped with a capillary column. Data recording, computations, efe, are
comparable to those used for the Cy=Ce ennlysis dlscussed previously in this report. Hydrocarbon concentration 18 expressed as
volume gas per million volumes of cu .

Organic Carbon

The total organic carbon content of & rook is a measurse of its fotal organic richness, This dats 15 wsed, in conjunetion witl visual
kercgen and 01-04, C4-Cq and Cyp, hydrocarbon content of a rock, te indicate the hydrocarbon source quality of rocks.

The procedure for determining the total organic carbon content of a rock involves drying the sample, grinding to a powder, weigh-
ing out 0.2729 gram sample into a erucible; acidizing with hot and cold hydrochlorie acld to remove calclum and magnesium car-
bonate, and earbon anslysis by combustion in a Leco carbon analyzer,

We run several blank crucibles, standards (lron rings of known carbon content) and duplicate rock samples in this analysis at no
additional charge to the cllent for purposes of data quallty control.

C, 5+ Soxhlet Extractlon, Doagphaltening and Chromatographic Separation

The amcunt and composition of the organic matter which can be solvent-extracted from a rock reflects source quality and source
type. C13/C1Z carhon isotople, high mass speetrometric and ge analyses of the paraffin-naphthene and aromatic hydrocarhon
fractions of the saluble extract gives data whieh 1s used in crude oll-perent rock correlations.

This analysis involves grinding of 2 dry rock sample to a powder and removal of the soluble organie matter by soxhlet extrection
using a co-distilled tolusne-methanol azeotrope solvent, Where the amount of available sample material permits, we like to use
at least 100 grams of rock for this analysis,

The extracted bitumen s separated into an agsphaltene (ASPH) and a pentane scluble fraction by normsl pentane precipitatior. The
pentane soluble components are separated into & C,g, paraffin-naphihene (P-N) hydrocarbon, Cjs aromatic hydrocarbon (AROM)
and C, g nitrogen-sulfur-oxygen containing fractlon (NSO) by adsorption chromatography on a siiica gel-alumina column us‘ng
pentane, toluehs and toluene-methanol azeotrope eluants,



APPENDIY  {continued)

GC Analysis of Cy54 Paraffin-Naphthene (P-N) Hydrocarbons

Tha content and molecular composition of the heavy C g, paraffin-naphthene (P-N) hydrocarbons of rocks, as determined by gc
analyats, reflacts source quality, source type and degree of thermal maturation.

In this analysis, we subject a very small fractlon of the total amount of the P-N fraction extracted from & rock sample to ge analy-
sis. The gas chromatograph is a Varian Aerograph Model 1400 equipped with a solid rod injection system and a eutectlc colmn,

The caloulated C. P.1. {carbon preference index) values for the normal paraffin data is defined as the mean of two rat{os which are
detormined by dividing the sum of concentrations of odd-carbon numbered n-paraffins by the sum of even-carbon nurmbared o-
paraffina, The C.P. Indices A and B were obtalned by the formulas;

Co1#CagtCasmCor Ca1*CygilastCar Cos+CertCog*ttar , Cos*CarCiatCal
C.P. Indax A = Cpp+CpytCpgtCag  C20*CpatCaavCae C.P. Index B= Cpg+Cog+Cyo+Caz  Cpq+C28+Cag+Can
2 2
Vieus] Kerogen

A viaugl study of kerogen, the lnsoluble oxrganic matter in rocks, oan indicate the relative abundance, size, and stute of preserva-
tion of the varloue recognizable kerogen types and thereby indicate the hydrocarbon source character of a rock. The color of the
kerogen can be used to indicate the state of thermal maturity of the sediments {l.e. their time-temperature history}, Thermal
maturation playe an important role {n the genexation of hydrocarbons from organic matter, and elso affecis the composition of
reservoired hydrocarbons.

Our procedure for visual kerogen slide preparation Involves isolation of the organic matter of & rock by removal of the rock mata-
rial with hydrochloric and hydrofluoric acld treatment and heavy liquid separation. This procedure {8 comparable to that used by
the palynologist except it doss net include an oxidation stage. (The cxidation treatment is deleted from our procedure becauee it
removes & great deal of kerogen and blanches any remalning kerogen to an extent whereby it a useleas for our kerogen color
observationa.) The kerogen residue s mountsd on a glaas alide and {5 exemined visually under & high power mlcroacope.

Vitrinite Reflectance

Menaurement of the reflectivity of vitrinite particles ($Ro) present in the kerogan {solated from ssdimentary rocke provides & method
of determining the state of maturation, and the diagenetle (Hime-temperature) history of the crganic matter present in the sediments,

The kerogen, obtained from a 25 gram aliquot of crushed rock by the acld procedure previously discussed, s dried and embedded
In a Bioplastic plug, The surface of the plug 18 polished using 0. 08 micron alumina and the reflectivity determined under ofl using
a Ziess high resoluticn mtcroacope. A minimum of 40 values are required to adequately determine the Maturation Rank,

Fluorescence Spectrophotometric Analyala

Fleoreacence spsctrophotometry can be used to characterize and fingerprint crude oila, establishk erude oll-source rock relatioa-
ships, and to measure the hydrocarbon source potential of fine-grained sediments, .

A one {1) microliter aliguot of either (i) a orude off or (li) the solvent extractable rock bitumen, is passed through an alumina/
silica gel micro column and the €4, fromatic hydrocarbons {solated. The aromatic hydrocarbon 18 diluted and the emlssicn and
excitation spectra determinsd at 240 nm and 420 nm uaing a Perkin-Elmer Model 512 Double Beam Fluorescence Spectrophotometer.

GEOTHERMAL DIAGENETIC CRITERIA
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