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NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

WELL NAME: GENERAL CRUDE OIL CCG., NO.1-1 STATE WELL
API NO.: 30-019-05082
AREA: NORTHEAST
LOCATION: GUADALUPE COUNTY, NEW MEXICO SEC.2, T8N, R23E
GEQCHEM JOB NO.: 3708
TOTAL DEPTH: 7103 ft.
INTERVAL SAMPLED: 300-6800 fr.
TOTAL NUMBER OF SAMPLES: 11
ANALYSES
GEOCHEM g E
SAMPLE SAMPLE STRATIGRAPHIC 8 & g E
NUMBER DEPTH INTERVAL B 8 8 5 =
— ) 1 o
3708~-001 300-400 Triassic X X X X
3708~002 900-1000 Artesia X X X X
3708-003 1220-1320 San Andres X X X X
3708-004 1550-1600 San Andres X X X X
3708-005 2700-2800 Yeso X X X X
3708-006 3900-4000 Abo X X X X
3708-007 5100-5170 Hueco X X X X
3708-008 5500~5600 Canyon X X X X
3708-009 6200-6300 Canyon X X X X
3708-010 6400-6500 Strawn X X X X
3708-011 6700-6800 Strawn X X X X




SUMMARY FIGURE 1
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TABLE I

RESULTS OF TOTAL ORGANIC CARBON

NEW MEXICQ HYDROCARBON SOURCE ROCK EVALUATION

GENERAIL. CRUDE OIL CO., KG.l1-1 STATE WELL
SEC.2, T8N, R23E, GUADALUPE COUNTY, NEW MEXICO
API #30-019-05082

GEOCHEM DEPTH TOTAL ORGANIC
SAMPLE INTERVAL CARBOI
NUMBER (feet) (T of Rock)
3708-001 300-400 0.08
3708-002 900-1000 0.14
3708-003 1220-1320 0.34
3708-004 1550-1600 0.27
3708-005 2700-2800 0.10
3708-006 3900-4000 0.09/0.08
3708~007 5100-5170 0.35
3708-008 5500-5600 0.47
3708-009 6200-6300 1.50
3708-010 6400-6500 0.62
3708-011 6700-6800 0.69




TABLE LI

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

GENERAL CRUDE OIL CG., NO.l1-1 STATE WELL
SEC.2, T8N, R23E, GUADALUPE COUNTY, NEW MEXICO
API #30-019-05082

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
RUMBER (feet) LITHO DESCRIPTION NO. (wt.Z)
3708-001 300-400 0.08
-A 100% Mudstone, calcareous,
micaceous, dark reddish
brown. 10R~-3/4
3708-002 900-1000 0.14
~A 100%Z Mudstone, noncalcareous,
micaceous, dark reddish
brown. - LOR~-3/4
Trace gray mudstone.
3708-003 1220-1320 0.34
-A 100% Mudstone, noncalcareous,
medium gray. N5
3708-004 1550-1600 0.27
-A 100% Mudstone, noncalcareous,
nedium gray. N5
3708-005 2700-2800 0.10
-A 100% Mudstone, noncalcareous,
dark reddish brown. 10R~-3/4
3708-006 3900-4000 0.09/0.08
-A 100% Mudstone, slightly
calcareous, dark reddish
brown. 10R-3/4
3708~007 5100-5170 0.35
~A 100% Shale, slightly
calcareous, brownish
black, SYR-2/1
3708~-008 5500~5600 0.47
~A 100% Shale, slightly

calcareous, micaceous,
brownish black. SYR-2/1



TABLE II (countinued)

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

GENERAL CRUDE OIL CO., NO.l1-1 STATE WELL
SEC.2, T8N, R23E, GUADALUPE COUNTY, NEW MEXICO
API #30-019-05082

GEOCHEM DEPTH : ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt.2)
3708-009 62006300 1.50
-4 100% Shale, noncalcareous,
micaceous, dark gray. N3
3708-010 6400-6500 0.62
-4 100Z Shale, noncalcareous,
micaceous, dark gray. N3
3708-011 6700-6800 0.69
-A 100% Shale, slightly

calcareous, micaceous,
dark gray. N3



TABLE LLI

SUMMARY OF ORGANIC CARBON AND VISUAL KEROGEN DATA

NEW MEXLCO HYDROCARBON SOURCE ROCK EVALUATLON

GENERAL CRUDE OLL CO., NO.1-1 STATE WELL
SEC.2, T8H, R23E, GUADALUPE COUNTY, NEW MEXICO
APL #30-019-05082

GEOCHEH DEPTH TOTAL VISUAL ABUNDANCE THERMAL
SAMPLE INTERVAL ORGANILC ORGANIC MATTER RORMALIZED PERCENT ALTERATION ALTERATION
NUMBER {feet) CARBON TYPE Al Am H W I STAGE INDEX
3708-001 300-400 4.08 3 14 Ak 0 14 57 0 29 Xy 2.2
3708-002 300-1000 0.14 HiW; ! 0 0 57 29 14 1l co I+ 1.1
3708-003 1220-1320 0.34 W-I:H;- 0 0 28 36 36 2 Lo 2+ 2.3
3708-004 1550-1600 0.27 W-1;H;- 0 0 20 40 40 7 to 2+ 2.3
3708-005 2700-2800 0.10 I;H;Am 0 14 29 ] 57 Z to 2+ 2.3
3708-006 3900-4000 0.09/0.08 H;1;W 0 0 50 13 37 2 to 2+ 2.4
3708-007 5100-5170 0.35 Hy ;W 0 0 45 22 33 2+ 2.6
3708-008 5500-5600 0.47 Hi;W-1;- 0 ¢ 46 27 27 2 to 24 2.3
3708-00% 6200-6300 1.50 H;W-1;Am 0 17 33 25 25 2 to 2+ 2.5
3708-010 6400-6500 0.62 H-1;W;Am 0 9 33 25 33 2 to 2+ 2.5
3768-011 6700-6800 0.69 H;W-1;Am t] 13 33 27 27 2 ta 2+ 2.5
LEGEND:
Al =~ Algal
KERGGEN KEY Am ¥ Amorphous-Sapropel
Am** = Ralic Amorphous—Sapropel
Predominant; Secondary; Trace H = Herbaceous=8pore/Pollen
60-100% 20-40% 0-20% H* = Degraded Herbaceous

W = Hoody-Structured

U = inidentified Material

L = Inertinite

c = Coaly




TABLE IV

RESULTS OF ROCK—EVAL PYROLYSIS AMALYSIS

NEW MEX[CO HYDROCARBON SOURCE ROCK EVALUATION

GENERAL CRUDE OIL CO., NO.l-1 STATE WELL
SEC.2, TBN, R23E, GUADALUPE COUNTY, NEW MEXLCO
APL #30~-019-05082

GEQCHEH DEPTH

SAMPLE INTERVAL TMAX 51 52 33 T.0.C. HYDROGER OXYGEN
NUMBER (Feet) () (mg/g) (mg/g) (mg/g) PL PC* (wt.2) INDEX INDEX
3708-001 300-400 297 0.02 0.06 0.25 0.25 0.00 0.08 75 31z
3708-002 900-1000 342 0.05 0.15 0.46 0.25 0.01 0.14 107 328
3708-003 1220-1320 403 0.07 0.21 0.42 0.25 0.02 0.34 61 i23
3708-004 1550-1600 295 0.03 0.08 G.20 0.30 0.00 0.27 29 74
3708-005 2700-2800 348 0.03 0.1% 0.40 g.21 0.01 g.10 110 400
3708-006 3900-4000 317 0.01 0.05 0.46 g.17 0.00 0.09 55 511
3708-007 5100-5170 315 0.02 0.08 0.37 0.20 0.00 Q.35 22 105
3708-008 5500-5600 361 0.02 0.12 C.34 0.4 0.01 0.47 25 72
3708-009 6200-6300 462 0.10 0.72 0.38 0.12 0.06 1.50 48 25
3708-010 64060-6500 397 0.05 0.18 0.40 0.23 0.01 0.62 29 64
3708-011 6700-6800 409 0.06 0.15 0.31 0.30 0.01 0.69 21 44

T.0.C. = Totel organic carbon, wt.X 53 = CO2 produced from kerogen pyrolysis Oxygen

51 = Free hydrocarbons, mg Hefg of rock {mg CO2/g of rock) Index = mg CO2/g organic carbon

s2 = Residual hydrocarbon potential PC* = (}.083 (Sl + §2) PL = 81/81 ¢ 82

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

Index = mg HC/g organic carbon



TABLE Vv

VISUAL. KEROGEN ASSESSMENT WORKSHEET

NEW MEX1CO PROJECT GENERAL CAVED AND/OR SUMMARY
GENERAL CRUBE OIL COMPANY, INDIGENOQUS POPULATION (INTERPRETED} CHARACTERISTICS REWORKED POPULATION (S) ORGANIC
ggéfzzgﬁgm ORGAME M en| MATURATION mDEX oreane RarrERloraame waEr| % foremre wfren| MATURATION mipEx M—?RER
APL #
GUADALUPE COUNTY, NEW MEXICO

£
GEOCHEM No DEPTH 7
3708-001 300-400 H; H31:Am¥#
3708-002 900-1000 1] It mud additive | HiW3I
3708-003 { 1220-1320 n ] | | 2 pops W-1;H;~
3708004 | 1550-1600 i W-I:H;-
3708-005 | 2700-2800 Lo : - 1:H:Am
3708-006 | 3900-4000 H H;1;W
3708-007 | 5100-5170 [ ] H3;1;:W
3708-008 | 5500-5600 H 1 HiW-1:-
3708-009 | 6200-6300 el H3W=1;Am
3708-010 | 6400-6500 H H=1;W;:Am
3708-011 6700-6800 1 H;W-1:4m
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LEGEND FOR SUMMARY DIAGFAM

DEPTH: in feet

TITHO LOG: see lithology symbols

STRATIGRAPHY: by age

% TOC: percent total organic carbon

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

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

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

52/53: Rock—-Eval, Ractio of S2 to 53 peak

KEROGEN: see Kerogen symbols

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

TAL (*): Thermal Alteration Index (Scale 1 to 3)

¥REE HC: Rock-Eval, S$!1 peak (ppm)

PI: Rock-Eval, Productivity Index = S$1/(81+52)

LITHOLOGIES KEROGEN TYPES
ESZ2] stALE fosa] SILICEOUS ROCKS E2225 AMOR™HOUS
FZSIZ] MUDSTONE EVAPORITES HERBACEOUS
“E] SILTSTONE B o ] WOODY

--------------- /

] SANDSTONE /) IGNEOUS ROCKS INERTINITE

< CONGLOMERATE

[RS8 voLcanics

& BRECCIA NN METAMORPHIC ROCKS
T | IMESTONE ' RASEMENT
5 QOLOMITE OTHER
S MARL MISSING SECTION




APPENDIX

Brief Description of Orgenic Geochemical analyses Carried Qut by GeoChem

C;-Cy Hydrocarbon
The Cl-C,?. hydrocarbon content and composition of sediments reflects acurce type, source quality and thermal madurity’,

The C;-Cy hydrocarbon content of well cuttings s determined by analyzing both a semple of the cuttings and the air

spece &t the
top of the can. The results of the two analyges are summed to give an inventory of the C_~C hydrocarbon confent of the well cut-
tings prior to any losses from the cuttings during the lapsed Hims period betwsen collection az the wellaite and Iaboratory analysis.

The air space CI-C,? hydrocarbon snalysis Involves taking & measured volume of the alr space gas out of the oan with a gyringe and
Injecting same Into & gas chromatograph. GeoChsm uses & Varfan Aerograph Model 1400 Instrament equipped with a Porapec @
columu. The gas sample 13 taken through the column by a carrler gas and before reaching the detector 18 separafed into its varlous
c; (methana), C, {ethane), Cq{propane), IC, (Ischutane), nCy (normal butane), and Cg+ Cg» Oy hydrocarbon components.

This particular analysis glves a complets separation of the C,-C4 gas-range hydrocarbons and a partial separation of the C5-Cq
gasoline-range hydroecarbons, (A detailed Cy4~Cr analysis, to be discussed later, involving a capillary column, effects 2 complets
separation of this molecular range into it3 several individual molecular species. )

The electrical response of the various hydrocarbons as they reach the detsctor 19 recorded on a paper gtrip chart as a peale, This
response 19 simultanecusly fed to an integrator which computes the area of each peak, The concentration of C1-Cy hyd~ocarbms

in the air space, expressed as volumes of gas per million volumes of cuttings, is determined by & calculation involving the volume
of cuttings, volume of air space In the can, volume of sample injected, volume of standard gas snmple used in the calib-etion, eali~
bration factor for Cy» Cy» Cg eto. detsrmined by ge anelysis of a standard gas sample, and the ge peak responss.

The C, -Cy hydrocarbon content of the cuttings is determined by degrsification of & measured volume of cuttngs (in & medium of a
measured volume of water) in & closed blender, sampling of the air space at the top of the blender, and injection of & measured vol-
ume of gas into the gas chromatograph.

The Cy~Cy hydrocarbon dafa from the air space and cuttings gas analyses are summed to give a "restored" €1~Cq hydrocaxrbon
content of the outtnga.

Sample Waghing and Hand-Picking of Uncaved Lithology Sampleg

The cuttings samples are washed to remove all drilling mud from the cuttings. Care Ls taken in the washing procedure not to re-
move any soft clays, claystones, ete. and any loose fine sand and silt. The washed cuttings are usually kept under watir cover
wntil picked, to prevent loss of any gasoline-range hydrocarbons. Using the C;-Cq hydrocarbon data profile and the electrical

well log supplied to us and our visual examinntion of the cuttings material under the binocular microscope, we carefully hand-pick
and describe a suite of incaved lithologles representative of the varlous siratigraphlc zonss penetrated by the well. Th» lithologl-
cal data is uged to compile a gross litho percentage log which i3 shown on alt Figures. The 2-4 gram picked lithology samples are
stored under water in small glass vials in those instances where we wish to run detailed C,-C,, bydrocarbon analyses. This sample
get 13 uged not only for the C --(::,7 hydrocarhon analystis, but also for the visual kerogen and to‘;al organic carhen analyses. All re-
maining cutdngs materisl is 3:1ed and packaged in labolled plastio bags for possible C,;, swihlet extraction and/or eventuel refurn
to the client. Sample material from this study will be retained at GeoChem until advised of disposition.

Detailed Cy=Cq Hydrocarhon

The C 4_07 gasoline-range hydrocarbon content of sediments reflects source quality, thermal maturation and organic factes. Com-
positional ‘date can be used in crude oll-parent rock correlation work.

7
yels of the Hght hydrocarbon extracted from 1-2 gram cuttings samples macerated in a mierohlender. A measured volume

of sample 18 placed in & sealed microblender along with & measured volume of hot water. The rock sample is pulverized by the
blades of the blendexr, A sampls of the liberated light hydrocarbons which collect in the afr space at the top of the blender 1g In-
jected into our Varian Aerograph 1400 go unit which 1g equipped with 2 capillery column. Data recording, computations, eto. are
comparable to those used for the C,=C, analysis discussed previously in this report. Hydrocarbon concentration {8 expressed as
volume gas per million volumes of cuttings.

The C,-C,, hydrocarbon content and detailed molecular composition of hydrocarbon, in hand-picked Hthologles, ie determined by a
e

Qrganic Carbon

The tetal organic carbon content of & rock 18 & measure of 1t3 total organic richness. This data 1s used, in conjunction with visual
kerogen and CI-C,,‘. C4-Crand Cyp. hydrocarhen content of a xock, to indicats the hydrocarbon source quality of rocks,

The procedura for determining the total organic carbon content of a Tock involves drying the sample, grinding to & powder, welgh-
ing out 0.2729 gram sample into & crucible, acidizing with hot and cold hydrochloric acid to remove calelum and magnesinm car-
bonate, and carbon analysis by combustion {n a Leco carbon analyzer.

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

Cig+ Soxhlet Extraction, Deasphaltening and Chromatographic Separation

The amount and composition of the organic matter which can be solvent-extracted from a rock reflects source quality and scurce
type. c18/c12 carbon isctopte, high masg spectrometric and ge analyses of the paraffin-naphthene and aromatic hydrocarbon
fractions of the scluble extract glvea data which is used in crude oll-parent rock correlations.

This analysis involves grinding of & dry rock sample to a powder and removal of the soluble organic matter by soxhlet extraction
uslng a co-distilled toluene-methanol azeotrope solvent. Whers the amount of available sample material permits, we like to use
at least 100 grams of rock for this analysis.

The extracted bitumen is separated into an asphaltene (ASPH) and a pentane scluble {ractlen by normal pentane precipitation, The
pentane goluble components are separated into a C, g, paraffin-naphthene (P-N} hydrocarbon, Cjg, aromatic hydrocarbon (AROM)
and €y nitrogen-sulfur-axygen contalning fraction MSO) by adsorption chromatography on & silica gel-alumina column using
pentane, toluene snd toluene-methanol azeotrope eluanta.



ADPENDIX A ({continued)

GC Analyate of Cyg, Paraffin-Naphthene (P-N) Hydrocarbone

The content and molecular compoaition of the heavy Cg, paratfin-naphthene (P-N) hydroctrbons of rocks, aa determined by ge
analysis, reflects source quality, acurce type and degree of thermal maturation.

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

The caleulated €. P. I, {carbon preference index) values for the normal paraffin data is defined aa the mean of two ratios wh'ch are
determined by dividing the sum of concentretions of odd-earbon numbered n-paraffina by the sum of even-carbon numbered n-
paraffins, The C.P. Indices A and B were obtained by the formulas:

Coa*CagtCapmCor | Co1tCagtCop+lpy CoptCaqiCag+Ca1 | CastCayiCantCa
C.P. Indax A = Coo+Cps+CpptCag  C2¢tCyptCoy+Cop C.P. Index B= Cpg+Cpg+Cg0+Cs2  Caq+C28+Co8+C30
2 2
Visual Kerogen

A visusl study of kerogen, the ingoluble organic matter in rocks, can indicate the relative abundance, sire, and state of presorva-
tion of ths various recognizeble kerogen types and thereby Indicate the hydrocarbon acurce character of & rock. The color of the
korogen can be used to Indicate the atate of thermal maturity of the sediments {i. e. their time-temperature bistory), Thermal
maturation plays an important role {n the generation of hydrocarbons from organic matter, and also affects the composaition of
rasexvoired hydrocarbona.

Our procedurs for visual kerogen slide preparation invelvea 1aclation of the organic matter of a rock by removal of the rock mate-
rial with hydrochloric and hydrofluoric actd treatment and heavy liquid separation. This procedure is comparable to that used by
the palynologist except it does not include an cxidation stage. (The axidation treatment 15 deleted from our procedure becaiee it
removes a great deal of kerogen and blanches eny remaining kerogen 1o an extent whereby it 18 useless for cur kerogen colcr
observations.) The kerogen residue {s mounted on a glasae slide and i5 examined visually under a high power microscope.

Vitrinite Reflectance

Measurement of the reflectivity of vitrinite particles ($Ro) present In the kerogen laclated from sedimentary rocks provides a method
of determining the state of maturation, and the dingenetle {ime-temperature) history of the organic matter present In the sediments.

The kerogen, obtained from a 26 gram allquot of crushed rock by the acid procedure previcusly discussed, 1a dried and embedded
in a Bioplastic plug. The surface of the plug 18 polished using 0.05 micron slumina and the reflectivity determined under ofl using
a Z1888 high resolution microscope. A minimum of 40 valuea are required to sdequately determine the Maturation Rank.

Fluorescence Spectrophotometric Analysia

Fluorescence spectrophotomeatry can be used to characterize and fingerprint crude otls, establish crude ofl-source rock rolation-
ships, and to measure the hydrocarbon source potential of fine-grained sediments.

A one (1) microliter aliquet of sither (i) & crude oll or (if) the solvent extractable rock bltumen, {8 passed through an aluomina/
ailica gel mioro column and the Cyq, &romatic hydrocarbons tsolated. The aromatic hydrocarbon is diluted and the emissfon and
excitation spectra determined at 240 nm and 42¢ nm using & Perkin-Elmer Model 512 Double Beam Flucrescence Spectroph tometer.,

GEOTHERMAL DIAGENETIC CRITERIA

[GEQCHEMW LABORATORIES, INC.}

* HIDEOCLESCA § KL AT 0% ALTERATION TERMINOLCGY
L R TN
w 1= = £ 1 Ferwmeature
e
E e immatum
3 L 3 §4102-  Immahas
i+ — ﬁ 2- rooderal ety 1Ml e
w
H oF 4 [=] g 2-102  mooerotely immalere
= o — =
| f-( s =i a- = 2 moderaitty maturs
r o
» 8 o 2 102+ moderatsly ratere
z L i =
|z ) d b 35 g 2 o 2r marure
= ¥ 21 |ul 7 o E 2123 matwre
4 3 |F % 5 '
af > 2 F a &0 -0 o 3-123  mobure
[=) s W
© =r 9 851 24— a 3 103+ very matae
ZFio w| 3-- =
; T 70 4% 5 kD very mature
= = —
|'— ;-!.5 a4 3 % 4m saveraly migred
; — - 20 as 4 3 B L 4 Fevarary qlared
90 4
= c -2 a- 3 metamor phosed
T - 30 95
& L aof a :
l— = KEAUSTY | TERMNO:D6Y
v 2 5 e am Amarchan w - wdy
YT i RALTIITI TSN %~ Coan




	Title

	Figure 1

	Table I

	Table II

	Table III�
	Table IV

	TAble V

	Legend for summary diagram

	Appendix


