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NEW MEXICO HYDROCARBON SQURCE ROCK EVALUATION

WELL RAME: TRANS-PECOS RESOURCES, NO.! LATIGO RANCH BLOZX C
API NO.: 30-019-20075

AREA: NORTHEAST

LOCATION: GUADALUPE COUNTY, NEW MEXICO SEC.4, T9N, R23E
GEOCHEM JOB NO.: 3625

TOTAL DEPTH: 7180 ft.

INTERVAL SAMPLED: 1400-1700 ft.

TOTAL NUMBER OF SAMPLES: 2

ANALYSES
GEOCHEM a E
SAMPLE SAMPLE STRATIGRAPHIC g é g P
NUMBER DEPTH INTERVAL E 8 8 o E
] = (=1 @ o
3625-001 1400-1500 San Andres X X X X
3625-002 1640-1700 San Andres X X X X




TABLE I

RESULTS OF TOTAL ORGANIC CARBON

NEW MEXICC HYDROCARBON SQURCE ROCK EVALUATION

TRANS-PECOS RESOURCES, NO.l LATIGO RANCH BLOCK C
SEC.4, T9NW, R23E, GUADALUPE COUNTY, NEW MEXICO
APT #30-019-20075

GEOCHEM DEPTH TOTAL ORGANIC
SAMPLE INTERVAL CARBOR
NUMBER (feet) (% of Ro-k)
3625-001 1400-1500 0.37

3625-002 1640-1700 0.22/0.19




TABLE II

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES

NEW MEXICO HYDROCARBON SQURCE ROCK EVALUATION

TRANS~PECOS RESOURCES, NO.1 LATIGO RANCH BLOCK C
SEC.4, T9N, R23E, GUADALUPE COUNTY, NEW MEXICO

API #30-019-20075

GEOCHEM DEPTH ORGANIC
SAMPLE INTERVAL GSA CARBON
NUMBER (feet) LITHO DESCRIPTION NO. (wt.2)
3625-~001 1400-1500 0.37
=A 100% Dolostone, fine crystalline,
light brownish gray to dark 5YR-6/1 to
gray, N3
Trace anhydrite.
3625~-002 1640-1700 €.22/0.19
-A 100% Dolostone, fine crystalline, :
light brownish gray to dark SYR~6/1 to
gray. N3

Trace anhydrite.



SUMMARY OF ORGANIC CARBON AND VISUAL KEROGEN DATA

TABLE IlI

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

TRANS-PECOS RESOURCES, NO.1 LATIGO RANCH BLOCK C
SEC.4, T9N, R23E, GUADALUPE COUNTY, NEW MEXICO
API #30-019-20075

GEOCHEM DEPTH TOTAL VISUAL ABURDANCE THERMAL
SAMPLE INTERVAL ORGANIC ORGANIC MATTER RORMALIZED PERCENT ALTERATTION ALTERATIOR
NUMBER {feet) CARBON TYPE AL Am | L] 1 STAGE INDEX
3625-001 1400-1500 0.37 An~Hj~3W-1 0 40 40 10 10 2- to 2 2.1
3625-002 1640-1700 0.22/0.19 dm;-;1 o 80 20 0 4] 2-to 2 2.1
LEGEND:
Al = Algal
KEROGEN KEY Am = Amorphous-Sapropel
Am** = Relic Amorphous-Sapropel
Predominant; Secondary; Trace H = Herbaceous—Spare/Pollen
60-100% 20-40% 0-20% H* = Degraded Herbaceous
W = Woody-Structured
u = TUnidentified Material
. I = Inertinite
c = Coaly




TABLE IV

RESULTS OF ROCK-EVAL PYROLYSIS ARALYSIS

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION

TRANS-PECOS RESOURCES, NO.l LATIGO RANCH BLOCK C

SEC.4, T9N, R23E, GUADALUPE COUNTY, NEW MEX1CO

API #30-012-20075

GEOCHEM DPEPTH
SAMPLE INTERVAL THAX 81 52 s3 T.0.C. HYDROGER OXYGEN
NUMBER {Feet) (e) (mg/g) (mg/g) (mg/g) PIL BC* (wt.2) INDEX IRDEX
3625-001 1400-1500 437 0.10 0.12 0.30 0.45 0.01 0.37 32 81
3625-002 1640-1700 319 .09 .05 0.30 0.64 0.01 0.21 23 142

T.0.C. = Total organic carbon, wt.X s3 = G02 produced from kerogen pyrolysis Oxygen

81 = Free hydrocarbons, mg He/g of rock {mg €02/g of rock) Index = mg C02/g organic carbon

52 = Residual hydrocarbon potential PCk = 0.083 (81 + 52) PI = 51/81 + 82

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

Index = mg HC/g organic carbon



TABLE V
VISUAL KEROGEN ASSESSMENT WORKSHEET

TRANS-PECOS RESOURCES, GENERAL CAVED AND/OR SUMMARY
NO.1 LATIGO RANCH BLOCK C INDIGENOUS  POPULATION (INTERPRETED) CHARACTERISTICS REWORKED POPULATION (S} ORGANIC
SEC.4, TSN, R23E COLOR OF STATE OF TYPE OF MATTER
GUADALUPE COUNTY, NEW MEXICO MATURATION INDEX ORGANIG MATTER|RGANK % lononme wFce| MaTuRATION INDEX TYPE
API #30-019-20075

T.D. 7180'

GEOCHEM No. DEPTH REMARKS

3625-001 1400-15G0

T
T
T
T
T

Am=H;-;W-1

3625-002 | 1640-1700f]

Ami—3;1

‘ i I Lttt |




LEGEND FOR SUMMARY DIAGFAM

DEPTH: in feet
LITHO LOG: see lithology symbols
STRATIGRAPHY: by age
% TOC: percent total organic carbon
HI: Rock-Eval, Hydrocarbon Index = 100 $2(0/00 Wc)}/TOC
0I: Rock-Eval, Oxygen Index = 100 83 (0/00 wWc)/TOC
HC YIELD: Rock~-Eval, §2 peak (ppm)
$2/53: Rock-Eval, Ratio of $2 to $3 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)
TAT (%) Thermal Alteration Index (Scale 1 to 5)
FREE HC: Rock-Eval, S1 peak (ppm)
PI: Rock~Eval, Productivicy Index = $1/(S1+S2)
LITHOLOGIES KEROGE"' TYPES
FIIIZ) SHALE s SILICEQUS ROCKS E2223] AMORPHOUS
CEZIZ) MUDSTONE EVAPORITES HERBACEQOUS
=] sILTsToNE I o i WOODY
RS % INERTINITE
_______________ SANDSTONE /) IGNEOUS ROCKS

S CONGLOMERATE  [§ih&d VOLCANICS

BRECCIA N METAMORPHIC ROCKS

oo LIMESTONE BASEMENT
] DOLOMITE OTHER
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APPENDIX

Brief Degcription of Organlc Geochemles] analyses Carrled Out by GeoChem

C;-Cq Hydrocarbon
Thse Cl—C,? hydrocarbon content and composition of sediments reflects source type, source quallty and thermel maturits,

The Cy-Cq hydrocarbon content of well cuttings 1s determined by analyzing both & sample of the cutfings and the air speco at the
top of the can. The results of the two analyses are summed to glve an Inventory of the C, -C,, hydrocarbon content of the well cut-
tings prior to any losses from the cuttings during the lapsed time period between collection 91 the wellsits and lahorato:'y analysis.

The air space Cl—c,‘, hydrocarbon analysis involves taking & measured volume of the alr space gas out of the can with a syrings and
injeciing same into & gas chromatograph, GeoChem uses a Varlan Aerograph Model 1400 instrument eflpped with & Porapee Q
column., The gas sample 18 taken through the column by a carrler gas and before reaching the detector is separated info fts various
Cl(methane), C, (ethane), Cy (propane), iC, (Isobutane), nCy (zormal butane), and Cp» Cgy Cq hydrocarbon components.

This particular analysls glves a complsete separation of the Cq-Cy4 grs-range hydrocarbons and a partial separation of the Cg-Cr
gasoline-range hydrocarbons, (A detalled C,-Cy anglysis, to be discussed later, involving a caplilery column, effects a complete
separation of thls molecular range Into its several individual melecular spectes. )

The electrical response of the varlous hydrocarbons aa they reach the detector is recorded on a paper strip chart as a peak, This
Tasponse 13 simultanecusly fed to an integrator which computes the aren of each peak, The concentration of C1-Cq hydrocarbans

in the air space, expressed s volumes of gas per million volumes of cuttings, ia determined by a calculation involving the volume
of cuttings, volume of air space in the can, volume of sample injected, volume of standard ges semple used In the calibration, cali-
bration factor for Cys Cps Cq, ste. determined by go analysis of & standard gas sample, and the ge peak response.

The C, ~Cy hydrocarbon content of the cuttings 1s determined by degasification of & measured volume of cuttngs (in 8 wedlum of &
meagired volume of water) in a closed blender, sampling of the alr space at the top of the blender, and injecticn of & meagured vol-
ume of gas into the gas chromatograph.

The Cy-Cq hydrocarbon data from the air space and cuttings gas analyses are summed to give a "restored” C1-Cry hydrocarbon
content of the cuttngs.

Sample Waghing and Hand- Picking of Uncaved Lithology Semples

The cuttings samples ars washed to remove all drilling mud from the cuttings, Care ia taken in the washing procedure not to re—
move any soft clays, claystones, etc. and amy loose fine sand and silt, The washed cuttings arve usually kept under wat r cover
untll picked, to prevent loss of any gasoline~range hydrocarhons. Using the €;-Cr hydrocarbon data profile end the electrical

well log supplied to us and our visual examination of the cuttings materisl under the binocular microscope, wa carefully hand-pick
and describe a sulte of uncaved lithologies representative of the varlous stratigraphic zonee penetrated by the well. Tb2 lithologi~
cal data 18 used to compile 2 gross litho percentage log which {s shown on all Flgures. The 2-4 gram picked lithology semples are
stored under water in small glass vials in those instances where we wish to run detatled C;-C, hydrocarbon analyses. This sample
sat is used not only for the C,~C, hydrocarbon anelysis, but also for the visual kerogen a.uﬁ total organic carbon analyses. All re-
maining cuttings material is 311&;(11 and packaged in labelled plastic bage for posaible C154 soxhlet extraction and/or eventuel refurn
to the cllent, Sample material from this study will be retained at GeoChem untfl advised of digposition.

Detailed C4—Crir Hydrocarbon

The 04-07 gasoline-range hydrocarbon content of gediments reflects soarce quality, thermal maturation apd organie facles. Com-

positional ‘data can he used In erude oll-parent rock correlation work,

7
gla 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 a measured volume of hot water. The rock sample 1s pulverized by the
blades of the blender. A sample of the Iberated light hydrocarbone which collect in the air space at the top of the blender 13 In-
jected into our Varian Aerograph 1400 g unit which is equipped with a caplllary column. Data recording, computations, ete. are
comparable to thoss used for the c,-C analysis diacussed previously in this report. Hydrocarbon concenfraton {8 expressed as
volume gas per million volurnes of cuttings,

The C,-Cr bydrocarbon content and detailed molecular composition of hydrocarbon, in hand-picked lithologies, is determined by a
ge

Orgonic Carbon

The total oxganic earbon content of a rock 1s 4 measure of its total organic richness. This datz 19 used, in conjunction with visual
kerogen and Cy=Cqr C4-Cq and C;g; hydroearben content of & rock, to indicate the hydrocarbonr source quality of rocka.

The procedurs for determining the total organie carben content of a rock Involves drying the sample, grinding to a powder, weigh-
ing out 0.2729 gram sample into a crucible, acldizing with hot and cold hydrochloric acld to remove calelum and magnesiam car-
bonate, and carbon analyais by combusgtion in a Leco carbon analyzer.

Wa rum several blank crucibles, standards ron rings of known carbon content) and duplicate rock samples in thia analysis at no
additional charge to the client for purposes of data quality control.

Cips+ 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 sourca
type. ¢18/c12 carbon isotople, high mass spectrometrle and ge analyses of the paraffin-naphthene and aromatic hydrocarbon
fractions of the soluble extract gives dats which 18 used in crude oil-parent rock correlations.

This antlysis involves grinding of & dry rock sample to & powder and removal of the soluble organio matter by soxhlet extraction
using a co-distilled toluene-methanol azeotrope solvent. Where the amount of avellable gample material pormits, we like to use
at least 100 grams of rock for this analysts,

The axtracted bitumen 1s separated imto an agphaltene (ASPH) and a pentane soluble fraction by normal pentane precipitation. The
pentane soluble components are separated Into a Cig4+ paraffin-naphthene (P-N) hydrocarbon, C,g, aromatic hydrocarbon (AROM)
and Cyg, nitrogen-gulfur-oxygen conieining fraction (NSO) by adsorption chromatography on a silica gel-alumina calumn using
pentana, toluene and toluene-methanol azeotrope eluants.



ADPPENDLX A (continved)

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

The content and molecular composition of the beavy C, 5, paraffin-naphthens (P-N) hydrocarbons of rocks, as determined brr ge
analysis, reflocta acurce 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 fraction extracted from a rock sample to gc analy-
ais. The gas chrometograph is a Varilas Aerograph Modsl 1400 equipped with a solid rod Injection systew and a eutectic oolumn.

The calculated C. P.I. {carbon preference index) values for the normal paraffin data s defined as the mean of two ratios which are
detarmined by dividing the sum of concentrations of odd-carbon numbered n-paraffine by the sum of even—carbon nurbered n-
paraffins. The C.P. Indices A and B were obtained by the formulas:

Cp1+Cag*CosvCay | C23#Ca3tCas+Car CeptCartCapvCar . Cap¥CarC2sCan
C.P, Index A = Cgp+Cp4+Cog+Cag Cgq+Cqap+Clpy#Cog C.P. Index B= CggCatCgotCaz  Czq+C2a+C,8+Ca0
2 2
Visual Kerogen

A visual study of keregen, the insoluble orgaaic matter in rocks, can indicate the relative abundance, size, angd atate of prossrva-
tion of the various recognizable kercgen types and thereby indicate the hydrocarbon scurce character of a rock., The oolor of the
kerogen can be used to indicate the state of thermal maturity of the pediments {i.e. their time-temperature history). Thermnal
matiration plays sn important role in the generation of hydrocarbons from organic matter, and also affects the compositior of

resexvolred hydrocarbons.

Our procedure for visual kerogen slide preparation involves isolation of the organic matter of a rock by removal of the roclt mate-
rial with hydrochloric and hydroflucrie acid treatment and heavy Uquid separation, This procedure 18 comparable to that need by
the palynologist except it does not include an oxidation stage. (The oxidation treatment is deleted from our procedure becaise it
removes a great deal of kerogen and blanches any remaining kerogen to an extent whereby it 1a uaeless for our kerogen colw
observations.) The kerogen residue 16 mounted on 4 glass slide and {8 examined visually under & high power microscope.

Vitrinite Reflectance

Measurement of the reflectivity of vitrinite particles (¥Rg) present in the kerogen isclated from sedimentary rocks provides a method
of detexrmining the state of maturatfon, and the dingenstic (Hme-temperature) history of the organic matter present in the sediments,

The kerogen, cbtained from a 26 gram aliquot of crushed rock by the acld procedure previously discussed, is dried and embedded
in a Bloplastic plug. The surface of the plug {s potlehed using ¢.05 micron alumina and the reflectivity determined under ofl using
a Zless high resolution mioroscope. A minimum of 40 velues are required to adequately detsrmine the Maturation Rank.

Fluorescence Spectrophotometric Analysis

Fluoreacence spectrophotometry can be used to characterize and fingerprint crude ofls, estahlish orude oil-source rock relation-
ships, and to measure the hydrocarbon source potential of fine-grained seciments,

A cne (1) microliter aliquot of efther (1) a crude oll or (i) the solvent extractable rock bitumen, {8 passed through an alum'oa/
ailica gel micro column and the C, 5, aromatic hydrocarbons isolated. The aromatic hydrocarbon I8 dilutad and the emiss’on and
excitation spectra determined at £40 nm and 420 nm uaing a Perkin-Elmer Model 512 Double Beam Fluorescence Spectrophotometer.
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