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Conoco No. 3 St. Louis Rocky Mountain (Colfax County)
Shell No. 1 Santa Fe (Sandoval County)

Shell No. 1 Laguna Wilson (Bernalillo County)

Sun No. 1 Victorio Land and Cattle Co. (Sierra County)
Sunray Mid-Continent No. 1 Federal M (Sierra County)
Cities Service No. 1 Corralitos Federal A (DoRa Ana
County)

Sinclair No. 1 DoRa Ana Federal 18 (Dona Ana County)



Denver West Exploration Conoco Inc.
13948 West Colfax Ave., Suite 100
P.O. Box 1219
Golden, CO 80402
(303) 232-0727

December 14, 1982

Sam Thompson

New Mexico Bureau of Mines and Mineral Resources
New Mexico Tech.

Socorro, New Mexico 87801

Dear Sam,

I am enclosing a copy of the report on our source bed study
from selected wells in the Rio Grande Rift. Thank you for
allowing us to collect samples from your log library. I
hope this report is beneficial to you and your endeavors.

Sincerely,

Alan Leutloff

AHL/mn

cc: W. E. Zabriskie

M, L. Johnson
Robert Bieberman



SUMMARY

Cewthinag] . :
Core sampleshgrom seven wells in the Rio Grande Rift system of
New Mexico were evaluated for source potential. The Sinclair
No. 1 Dona Ana was very low in organic carbon content and not
analyzed further. The other six wells ranged from poor to
good in potential richness. Maturity levels varied from
moderately mature in some Cretaceous sections to overmature
in some Pennsylvanian and older sediments. The Conoco No. 3
St. Louis Rocky Mountain and Shell Santa Fe No. 1 both
showed source potential (in terms of maturity and richness)
in the Cretaceous and possibly in the Triassic sections.
The presence of lignite made it difficult to evaluate the
richness of the Cretaceous age sections in the Shell Laguna
Wilson No. 1, Sun Victoria No. 1, and Sunray Midcontinent No.
1, but maturities were within the oil generation phase. In
these last four wells the older sections are probably poor
sources due to overmaturity, lack of organic carbon, or both.
The Cities No. 1 Corralitos had only one interval of fair
richness; this interval was very mature.

INTRODUCTION

The organic geochemistry of core samples from seven wells in
the Rio Grande Rift system was analyzed to evaluate the source
potential of Mesozoic and Paleozoic formations in this area.
The wells analyzed are located in or adjacent to the basins
which form a part of the Rio Grande Rift. These basins are
generally oriented with north-to-south long axes and are
roughly parallel to the course of the Rio Grande River from
southern Colorado to west Texas. The basins show evidence of
complex faulting and uplift in places. Well locations are
shown in Figure 1.

SAMPLE AND ANALYTICAL DPESCRIPTION

Samples were ob%gine%;py Conoco North American Exploration from
co%é%“fﬁgihe co A??i‘rary of the New Mexico Bureau of Mines

and Mineral Resources. .The sample suite consisted of 114
sets of core chipﬁiéigﬁ” he stored co?@%?ﬂ‘ antities of

samples were, in general, small.

The size and nature of the samples limited the organic geo-
chemical technigques which could be used. No light hydrocarbon
data were possible, and the small sample size precluded
solvent extraction and the isolation of kerogen for pyrolysis.
The samples were analyzed for total organic carbon (TOC)
content, kerogen type and visual maturity estimation, some
vitrinite reflectance data (again limited by sample size),

and whole rock pyrolysis. Pyrolysis showed many of the samples
to have been contaminated, possibly during storage, since

some of the contaminants are very similar from well to well.
In addition, some samples, especially from the Cretaceous
formations, contained appreciable amounts of coal, which
interfered with evaluation of source richness.
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INDIVIDUAL WELL EVALUATIONS

1. Conoco No. 3 St. Louis Rocky Mountain (Colfax County)

The three Cretaceous age samples (1,550, 3,400, and 4,360
feet) in this well are of fair-to~good richness and are
mature to very mature. Kerogen is chiefly woody and
herbaceous; this and the pyrolysis results indicate that
the expected production type is gas and oil. These samples
have large amounts of Pq pyrolyzates (thermally extract-
able material), which resemble an oil which has lost its
light ends rather than a refined product (see Figure 2).
It cannot be determined if this is & native (i.e., in situ
generated) or migrated bitumen. The Triassic age sample
(5,330 feet) is fair in richness (T0C) and probably gas-
prone. Maturity (based only on pyrolysis data) appears to
be high.

a

2. Shell No. 1 Santa Fe (Albuquerque Basin, Sandoval County)

This well appears to have the best potential. The Cretaceous
age samples (4,000 to 6,800 feet) are fair to good in rich-
ness (two contain lignite) and are moderately mature to
mature (i.e., within the oil generation stage}. Kerogen

type is principally amorphous, and pyrolysis data indicate
these samples to be 0il or oil-~ and gas-prone. The Jurassic
age sample at 7,050 feet is fair in richness and mature.

The intervals from 7,400 to 10,500 feet are all low in organic
carbon and of poor potential (most samples contain less than
0.3 percent organic carbon). The Pennsylvanian age sample

at 10,700 feet has a fair potential according to TOC content.
However, a large proportion of the kerogen is coaly, which

ig likely to be inert (i.e., dead carbon). Pyrolysis also
shows little active carbon left in the sample, implying

that the kerogen has already generated its hydrocarbons,

and so the presence of gas or oil in these sediments is
dependent on geologic factors.

3. Shell No, 1 Laguna Wilson (Albuquergue Basin, Bernalillo
County)

The Cretaceous age samples (2,640 to 3,850 feet) all contain
lignite, which makes it impossible to assess richness by

TOC and restricts pyrolysis data. Limited optical kerogen
data show the 3,420~foot sample to be moderately mature

and contain echiefly amorphous kerogen. The same Cretaceous
formations in other wells (e.g., the ghell Santa Fe No. 1),
generally show fair-to-good richness and moderate maturity;
it is uncertain, however, if these data can be extrapolated
to this well. Similarly, the Jurassic sample at 3,950 feet
is lignite-~contaminated, but the same formation (Morrison}
in the nearby Shell Santa Fe No. 1 is fair in potential.
From 4,560 to 8,400 feet, the richness is generally very
poor. From 8,450 feet to the bottom, the richness is poor
to generally fair (especially from 9,750 feet to the bottom).
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Maturity data are somewhat contradictory, but the kerogen
is probably extremely mature (condensate- and wet-gas-prone)
at the top of this interval and overmature and dry-gas-
prone at the bottom (as indicated by pyrolysis). The
samples at 9,750 feet and below all contain significant
amount of coaly kerogen, and pyrolysigs indicates very
little generating capacity. In addition, these samples

all showed contamination by what appears to be a distillate.
The presence o0f a significant proportion of inert carbon

in the kerogen and the presence of contamination imply

that the source potential of these samples may be less than
that indicated by the TOC values. As with the adjacent
Santa Fe No. 1, the kerogen in the bottom of this well

has probably been buried more deeply than at present and
has already generated its hydrocarbons; hence the preserva-
tion of any gas depends on structural and tectonic factors.

4. Sun Victoria No. 1 (Jornada del Muerto Basin, Sierra County)

This well shows evidence of uplift and erosion, since the
Cretaceous age samples at less than a 1,000-foot depth are
very mature to extremely mature (condensate to wet gas
generation stage). Kerogen type is chiefly amorphous and
coaly, and production type (from pyrolysis data) is wet

gas and condensate. These samples algso appear to be
contaminated by a remnant bitumen (either native or migra-
ted}). The Triassic, Permian, and Pennsylvanian age samples
from 1,140 to 5,300 feet axe all of poor source potential
{low TOC wvalues). The samples from 5,600 to 5,970 feet

are poor to generally fair in richness. However, these
samples are all at very high levels of maturity (~~ 2 percent
vitrinite reflectance) and show very little generating
capability, being at the phase-out of dry gas generation.
As with the other wells, the presence of gas will depend

on lithology and trapping.

5. Sunray Midcontient No. 1 (Sierra County)

The Cretaceous and the Permian San Andres (3,620 feet)

and Glorietta (4,040 feet) samples are poor to fair in
richness (two are lignite-contaminated) and are mature to
very mature (late stage generation). The kerogen type

in these samples is woody and herbaceous in the 2,280-foot
sample and generally amorphous in the other samples. The
gsamples at 7,030 and 7,070 feet (Pennsylvanian} are of fair
richness (by TOC content) but are overmature (vitrinite
reflectance of 2.73 percent} and, as in the previously
discussed wells, past the generation stage. The other
samples in this well are poor in richness and overmature.
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Cities No. 1 Corralitos (Dona Ana County)

This well contains only Permian and older strata and is,

in general, low in organic carbon. The samples at 2,120
and 2,740 feet are of poor potential, very mature to
extremely mature, and probably wet-gas-prone. The 2,630-
foot (Pennsylvanian) intexval is of fair richness, possibly
0il- and gas-prone, and extremely mature (condensate to
wet gas stage).

Sinclair No. 1 Dona Ana (Dona Ana County)

This well contains only Permian and older strata, and no
potential source rocks were found in any of the sampled
intervals (TOC never exceeded 0.29 percent).
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Rio Grande Rift - Sampiled lntefvals

. . :
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DEPTH FT. *10°

Conoco St. Louis Rocky Mtn. Colfax Co., NM

INTERVAL | ORGC MATURATION INDEX VISUAL KEROGEN

. 0.00- 2.00 4.00 Th o203 46 0.00 40,00 80.00
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Sandoval Co., NM
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DEPTH FT, *108

Sun Victoria No. 1 Sierra Co., NM
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Sunray Midcontinent No. 1 Sierra Co., NM
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Denver West Exploration Conoco inc.

13949 West Colfax Ave., Suite 100
P.O. Box 1219

Golden, CO 80402

(303) 232-0727

October 25, 1982

Sam Thompson

New Mexico Bureau of Mines
and Mineral Resources

New Mexico Tech.

Socorro, NM 87801

Dear Mr. Thompson,

Enclosed are the raw data results of the geochemical analysis
from wells in the Rio Grande Rift, NM. I have been informed
by our researcher in Ponca City, that a formal report should
be presented to me sometime in late December. Thank you so
much for allowing us to collect these well samples.

If I can be of any further help to you, now or any time in the
future, please feel free to contact me.

Sincerely,

Alan Leutloff
Geologist

pdr

cc: W. B. Zabriskie
M. L. Johnson
R. A. Bieberman
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tﬁf&épﬂc«‘“E&TRACT AS: A PERCENT OF ORGANIC:CARBON. ;;=.1j’ T o
. a“bappn;- PPM OF HYDRGCARBONS IN ROCK 8Y TLC | .y - SR o

W kD

Se—a-te~HYDROCARBONS—AS—A—PERCENT- OF -ORGANIC— CARBON- UL, B
*SATF% = PEKCENT SATURATES IN EXTRACT BY ILC
ARO-% = PERCENT AROMATICS IN EXTRACT BY TLC

_—~*~RASP“%—‘*PERCENFﬂRESINS AND - ASPHALTENES—IN-E X FRACT—BY~TLC N

HYDROCARBONS AS A PERCENT OF EXTRACT BY-TLC

HC/TE %

1 ..};_ H T



C15+ RYDROCARBON DATA SHEET

SAMPLE DEPTH ORGC TF EPOC HC HC/GC

—NUMBEH~— - FT % PPwm % PPM -G
1287 85 22 8670 W21 0 sl 0, 0,00
1287 85 23 8870 .84 O 0.00 0. 0,00

——} P B85 24— ———BG50 - - ,36 O =0eU0: == Oy 0500

1287 85, 25 9060 .36 R 0.00 0, 0.00
1287 85 26 9450 4D 0. D00 0. 0.00
— 3} RABF—BF —P T 8750 .63 G 000 0. 0.00
1287 85 28 9R50 e 49 0. geUQ 0. 0.00
1287 85 29 10510 W61 0 0,00 0. 0.00

1P 878530 ———10630 .60 - 0. ~Qel g 0s - 0.00-
1287 85 31 10870 .94 0 D00 0. 0.00

- GREE-F—=—-PERCENT- ORGANIC CARBON - -~ - - C e e

TE PPM = PPM OF EXTRACT IN ROCK
FPOC = EXTRACT AS A PERCENT OF ORGANIC CARRON
————HE—PPM—=—FP M- CF-HYDROCARBONS IN ROCK gY-!bkC

HC/0C % = HYDROCARBONS AS A PERCENT OF ORGANIC CARBON

SAT % = PERCENT SATURATES IN EXTRACT BY TLC

i O-F~z~PEREGENT - AROMATICS IN EXTRACT gY--THC- - = o mormm s o

1]

RASP & = PERCENT RESINS AND ASPHALTENES IN FXTRACT RY TLC
HC/TE % = HYDROCARBONS AS A PERCENT OF EX!RACT RY TLC

—
-

0§00 =m

SAT ARO RASP HC/TE
9'\ . Q’. . r—— .,,._.. g.._. .- . e— %.....- .
0,00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
=Gy 00 00 0 — 050 0~ 050 0~ -
D00 0.00 0.00 0.00
D00 Ne00 0.00 0.00
0.00 e 00 - Ow OO
0.00 0.00 0.00 0.00
D.00 0.00 0,00 0,00
“0 10— =0 ¢ 0 0—-— 00 0——=-0500~-
0.00 0.00 ~ 0.00 D.00




SUN OIL CO. 1-VICTORIA

TIS+ " HYDROCARBON DATA SHEET

SIERRA CO.» NM

SAMPLE DEPTH ONRGC TE ERUC HC KC/0C
NUMBER FT . PPM % PEM %

TZ8T™ 861" ~ "EBO 81 O 000 G " 0.00
1287 86 2 910 53 0 0«00 0. 0.00
1287 86 3 1140 .08 0. peVp 0, 0,00
1¢87 B & 1300 .26 0 g0vo0 - B P 1 DA 1 ¢ S
1287 86 & 1500 26 0 0svo 0 0.00
‘1287 86 6 1750 .34 O 0,00 0 0.00
128786 7T 1910 .15 0 000 0e ~ 0.,00°
1287 86 8 2020 W18 0 0+UQ 0. 0.00
1287 86 9 2530 .33 0 0+00 0. 0.00
IZBT  B6710 3180 +08 O DebD 0. 0,00
1287 B6 11 33590 07 0 De00 0. 0.00
1287 86 12 3690 10 0. 0.00 0. 0.00
1287 86 T37" ™ 3950 .08 0. 0.00 0. 0.00
1287 86 14 4270 .13 D 0eb0 0. 0.00
1287 B6 15 5000 .16 0 e 0«00 O 0.00
1287 86 18 7 5280 W14 0 0.00 0. 0200
1287 86 17 5600 .58 0 e gel0 0. 0.00
1287 86 18 5650 A 04 0e00 0. 0.00
1287 B® 19 ~ "5720 .26 0. 0.00 0, V.00
1287 86 20 5870 P Gh 0 0eC0 0. 0.00
1287 86 21 5950 .72 0 0,00 0. 0.00
ORGC % = PERCENT ORGANIC CARBON

TE PPM = PPM OF EXTRACT IN ROCK

EPOC = EXTRACT AS A PERCENT 0OF ORGANIC CARRON- o

HC PPM = PPM QOF MYDRQCARBONS IN ROCK BY ILC

HC/0C % = HYDROCARBONS AS A PERCENT OF OROANIC CARHON

SET % ="PERCENT SATURATES IN EXTRACT BY !LC

ARO & = PERCENT AROMATICS IN EXTRACT BY TLC

RASP % = PEFCENT RESINS AND ASPHALTENES IN FXTRACT RY TLC

T HCZTE ¥ = HYDROCARBONS AS A PFRCENT OF 'EXTRACT RY TLC™ "

SAT
o
0.00
0400
0.00

Be00

0.00
0.00
0.00
0.00
000
0.00
0.N0
0.00
D.00
a0
D00

0.00

0.00
.00

n.00

0.00
(e00

ARD RASP HC/TE
% % %
000 " ~70%00 " 0.00
N.00 0.00 0,00
.00 0.00 0.00
B 1P 1Y ¢ Rt + O ¢ B 1 2P o | B
0.00 0.00 0.00
0.00 0.00 0.00
0007 Q00 ——70,00
0,00 0.00 0,00
N.00 0+.00 "0.00
0007 T 000 0,007
0.00 0.00 0.00
0.00 0.00 0.00
0,007 770500770, 00 T
0s00 0.00 0.00
0.00 0,00 0.00
0,007 TTTOVO0TT T 0L 00 T T
0.00 0.00 0.00
0.00 0.00 0.00
000 770007 "gTo0T T
0.00 6.00 0.00
0.00 0.00 0,00




C15+ HYDROCARBON DATA SHEET

T SUNRAYMTIDCONTINENT -1

SAMPLE DEPTH
—————NUMBER—— " -~ F T
1287 ~ 87 1 2280
1287 87 2 2330
R AT T3 2630
1287 87 4 2850
1287 871 5 3410
—— 287 8T —6—— 3690
1287 87 7 4040
1287 87 8 4790
— 1287879~ 5510
1287 87 10 6760
1287 87 11 7020
28— 8T 127050 -
, 1287: 87 13 8710
| 1287 87 14 8830
- PE BT 15— — 8950
1287 87 16 9020
1287 87 17 9190
— 28T BT 8 ———-9600
ORGC % =

EPOC =
HC PPM =

e

HC/0C
SAT %
ARO %

i »

HC/TE & =

SIERRA CQO.e

ORGC
¢
W41
2.07
44
.33
.78
33
1.76
.14
.07
.31
Vhb
.79
.09
.36
g
.38
.08
s -

‘ PERCENT QORGANIC CARBON
- PPM—PPM—OF—EXTRACT IN"ROCK
EXTRACT AS A PERCENT OF ORGANIC CARPOM
PPV OF PYDROCARBONS IN ROCK BY -
=—HYDROCARBONS® AS A PERCENT-OF OROANTC-CARBON =—mrowwms o mmornl oee.
PERCENT SATURATES IN EXTRACT BY
PERCENT AROMATICS IN EXTRACT BY TLC
T RASP—¢—=—PERCENT RESINS AND ‘ASPHALTENES~IN EXTRACT-~

NM
TE EPUC
PPM % -
0. 000
0- O'UO
0. 0.00
0e 0oV
e 0+00
O ‘0«00
Do 0+00
e 0.00
0 0+V0
O 000
0 0,00
O -~ 0e 00
O 0'00
0. 0.00
04 0ol -
0 0.00
0. 0+v0
.0..-.-._.m.-0.. 0.0.._A

TLe

e

HC hC/0C SAT ARO RASP HC/TE

pPM P PR {E - - 9 - %.--..-...,.- -.._...._%______....__..w.%....m, - R
0. 0.00 0.00 0.00 0400 0.00
0. 0.00 0,00 0.00 0.00 0.00
0. 0.00 .00 ©  0.00=-0¥00~——0500 - -
04 0,00 0.00 0,00 0.00 0.00
0. N.00 0.00 0.00 0400 0.00
0= 0500 -~~~ 0%00- - 0400 0%00 0500 -
0. 0,00 0.00 0,00 0.00 0,00
0 0.00 0.00 0.00 0.00 0.00
0. 0.00 000 0500 000 0+00- —
0. 0.00 0,00 0,00 0,00 0.00
0. 0.00 0,00 0.00 000 0.00

—m Q)50 0 ——— 0500 0+00 ~0500-+——0%00

0e 0,00 0400 0400 ., 040075 0400
0. 0400 0.00 0.00. . 0400 0,00
0% 0500~ 000 0% 0 00500050 0 -—"
0. 0,00 0.00 0.00 0400 0.00
0. 0.00 0.00 0.00 0,00 0.00

w0 03 00:

0500

.nOTgoTSf:&?ﬁqa:

" ~
T 000

BY-JLC-

HYDROCARBONS AS A PERCENT OF EXIRACT RY TLC




C15+ HYDROCARBON DATA SHEET

) SR o ’, |
: L W 4
CTTTEST=CORRATTTOS DONA "ANNA G073 "N~ == s o i
. SAMPLE DEPTH ORGC  TE EFOC HC HC/0C | SAT ARO RASP HC/TE'
NURBER PP =7 T T pRY T e T R p T T g % % ': LTS
L1287 -89 1} 1700 .09 _0s 0.00 0y 0400 . 0,00 : 0,00 0400 0“00
Y1287 B89 2 1780 .08 0, 0200 0o 10400 - 000 o.on:.;,p.oo 11,0 , 00:--
1287893 18207TTTL08 T T 0 0%Vo /P ST /1Y 11 S P 1 0 000300 0% 60"
1287 89 4 2120 .36 0. 0400 0.  ,0.00 0,00 0400 0400 ., 0400~
‘1287 89 5 2180 .26 O 0eU0 . O 000 0,00 - 0.00 - .0.00 0400
1281896 2470777 Y36 T 0 0500 05T TTOT00 T TTOR00TT 0w 00T 0T00 050 0T
1287 89 7 2630 +49 0. 0eY0 0. 0.00 0.00- 000 000 0.00
1287 89 8 3580 .20 0 0,00 O 0,00 0.00 0,00 0460 0,00
TZ87T 8Y 9 3700° © .07 0 TTOR00TTT TTT 0T TR0 07T 0500 T 0w 00 T 0T 0005 00
1287 89 190 4010 .11 0. DeYD 0. 0,00 0,00 0.00 0400 0.00
1287 89 11 4150 25 0, 000 0. 0,00 0,00 0400 0400 0400
T28TT 8y 12 %3007 ,12 T T T0RT U000 =07 0300 0300000 0T00T T TR0 T
1287 89.13 5070 - .07 04 0elp 0 0.00 000 0.00 0400 0.00
- 1287 89 14 4750 .16 0 0400 0. 0.00 D400 0400 0400 0.00
ORGC % = PERCENT ORGANIC CARBON

TE PPM = PPM QF EXTRACT IN ROCK

FPOT = EXTRACT AS A PERCENT "OF "ORGANIC CARRON™
‘HC PPM = PPM OF HYDROCARBONS IN ROCK BY !LC
HC/0C % = HYDROCARBONS AS A PERCENT OF ORVANIC CARBON _

G AT ¥ E PERCENTSATURATES INEXTRACT "BY TLC B
ARO % = PERCENT AROMATICS IN EXTRACT gY 1tC
RASP % = PERCENT RESINS AND ASPHALTENES IN EXTRACT BY TLC

RC7TE ¥ = HYDRUCARBONS AS A~ PERCENT OF EXIRACT BY-TLC T o




SINCLATR §FEDERAL-1”wDu~A¢ANA O3 W

-ffyre. . EPOC  "HC- < HC/OC . SAT:  ARO  RASP ¥
FEM % PPM % ¥ ¥ % 3
0, 0400 0 - 0,00 0.00 0400 0400
0, 0400 0. 0,00 0.00 0.00 0,00
e 00T Us U.00 000 O U0 000 w00
0s - 0400 0 0.00 0400 0,00 0,00 ;000"
C Qe L T0e00° . o 0eil. 0,00 1 0,00 . o,oo_ﬁ?;o.oo;aw,n :
Oe Ue UV Ue 0.0U 0.00 0.00 UeUU
O 0400 - O 0,00 0,00 0400 0.00
04 0400 0. 0400 0,00 0,00 0 00

REREA NSt ERL TR
NUMBER
1287 90 1
1287 90 2
1287 L, 9DM 3g{

TipkeBt EEEEE R CL ) BRI T IDEE L L I X 1 U007
?}4«!1287 RN | PRI . 0,60_0 , o Os - '::0 00 :(O 00 0000,5
‘- CENI ORGANIT CARBON

M OF EXTRACT IN ROCK

ACT AS A PERCENT OF ORGANIC CARBON .

%ﬁ COF H‘(UROCARBONS JN RHOCRK. BY éléc IR
) @JQRQCA@BONS?&S@Q PERCENT., OF . 0 wac cenaon :

‘5 ;%% 5gceut éA&HRATﬁSM. PP

X 0

u

3 'NCEXTRACT BY.ITLC: ‘Y 2
: KCENY ARDMATICS IN EXTRACT BY LT ;
RASP % = PERCENT RESINS AND ASPHALTENES IN EXTRACT BY TLC
HC/TE s = Hvoaocnaaons AS A PERCENT OF EXTRACT BY TLC
" ':,;; |
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WELL NAME AND LOCATION
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