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HYDROCARBON  SOURCE  ROCK  EVALUATION  STUDY 

PETROLEOS MEXICANOS  NO. 1 CHINOS WELL 

CHIHUAHUA,  MEXICO 

, .  . . _,. .. . . .  " . . . . . . . ,.. . ..-. . .~.. 

Organic  geochemical  analyses nm on a suite of dried cuttings samples collected from 
the  Pemex No. 1 Chinos Well, over  the  interval  from  Surface to 4,405+_ meters, indicate 
the following: 

Zone A (Surface to 2,850+ meters)  contains medium. gray  dolomites 
grading  to  grayish limestones interbedded with dark  gray  calcareous 
shales.  These  sediments have a very  mature,  grading with depth to 
severely  altered,  non-prospective  oil,  condensate and associated 
"wet" g a s  source  character. Four (4) subzones within Zone A exhibit 
- fair to very good "dry"  methane gas source  character. 

Zone  B (2,850+_ meters to 4,405+_ meters)  contains white to bluish 

0 
gray  dolomites grading to  dolomitic  shales  and  dark  gray  limestones. 
These  sediments  have a severely  altered,  non-prospective  oil, con- 
densate  and  associated "wet" gas  source  character. One (1) subzone 
within Zone B exhibits a good "dry" methane gas source  character. 

In order of priority,  exploration  plays  and  significant  geological  comments  for  the 
local  area of the  Pemex No, 1 Chinos Well are interpreted as follows  (provided  that 
reservoir  traps  are available): 

0 

1. Zone A (Surface to 2,850+_ meters) 

This section  should  be  considered  non-prospective  for  indigenously 
generated oil, condensate  and  associated "wet" gas. However, any avail- 
able  reservoir  traps  in juxtaposition'to  the  four (4)  subzone  "dry"  methane 
gas  sources,  should  be  considered  prospective  for  fair  to  significant quan- 
tities of indigenously  generated "dry" methane  gas. 

- 

2. Zone B (2,850+_ meters to 4,405+_ meters) 

This section  should  be  considered  non-prospective  for  indigenously 
generated  oil,  condensate and associated "wet" gas. Any available 
reservoir traps associated with Subzone B1, however,  should be considered 
overall  prospective  for  moderate  quantities of "dry" methane gas. 

Paul Pdl J. Cepnock Gm-4 A Joseph pup.(74wL., HayRus A 

GEOCHEM  LABORATORIES, INC. GEOCHEM LABORATORIES,  INC. 
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INTRODUCTION 

This  report  summarizes  the  resultsof  adetailed  organic  geochemical  source  rock 
evaluation  study carried out on a suite of dried  cuttings  samples  collected  over  the  gross 
well  interval  from  Surface to 4,405+_ meters  from  the  Pemex No. 1 Chinos Well located. 
in Chihuahua, Mexico. The  purpose of this study  has  been to: 

" Investigate  the  richness;' t@ (gas,  condensate o r  oil),and st&e of. 
thermal  maturity of the  fine-grained rocks which were  penetrated  from 
the  surface  to 4 , 4 0 9  - meters by  the  Pemex No. 1 Chinos Well, 

" Characterize  geochemical  zones within  the stratigraphic  section of this 
well  over the above  mentioned interval and establish  correlations between 
these  zones  and, 

" Define the  exploration  significance of this study with respect to  future 
drilling  in  the  local  area of the  Pemex No. 1 Chinos Well. 

ANA LYTICA L 

Dry bagged cuttings  samples  were  collected  during  the  drilling of the  Pemex No. 1 
Chinos Well a t  five (5) meter  intervals.  Fifteen (15) boxes of samples  were provided 
to GeoChem Laboratories, Inc. for  analysis. Upon arrival  at  GeoChem all  samples 
collected  from  the No. 1 Chinos Well were  identified by the GeoChem Job No. 1276. 

-. 

. .  

A suite of one  hundred  thirty-nine (139) hand-picked lithology  samples  representing 
grams  were analyzed for  total  organic  carbon content.  Utilizing these  total  organic 

carbon  contents,  and  a  brief  lithologic  description of each  sample, fifty-one (51) samples 
were  selected  for  visual  kerogen  examination as  to  kerogen type and  maturation.  It 
should  be  emphasized  herein  that the original  total  organic  carbon content screen  rep- 
resented  samples  at  approximately 302 meter  intervals.  The s+_ gram samples  were 
ground  and split into two samples. One sample  was  analyzed  for  total  organic  carbon 
content,  and  the  other  sample  was  saved  for  possible  future  analyses as  to  kerogen 
visual  assessment. Thus, all  kerogen  data  represents  the  identical  sample which 
was  picked for  total  organic  carbon content. 

Utilizing  the  visual  kerogen,  total  organic  carbon  content  and  brief  lithologic  description 
data, a s  well a s  the  formation  tops,  eight (8) samples  were  selected  for detailed C15+ 
extraction  analyses.  Eight (8) samples  were  also  selected  for  vitrinite  reflectance 
measurements. 

A l l  total  organic  carbon  content data, l$hologic descriptions,  visual  kerogen  assessments 
a s  to type  and maturation, CIS extraction data and vitrinite  reflectance  measurements 

-2- 
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a re  tabulated in table  form in Tables I through M, and a r e  attached a t  the  back of this 
report. In  addition,  a  table  (Table I) summarizing  the  hydrocarbon  source  character 
of the entire  section  penetrated by the  Pemex No. 1 Chinos Well, is presented  immediately 
after  the  text of this report.  Values of the  most'important  parameters, which define the 
hydrocarbon  source  character of the  section of interest to Gas Producing  Enterprises 
personnel are  presented in Table I. In  addition, the  prospectiveness  for  reservoired 
hydrocarbons is also outlined in  Table I for the  various  organic  facies defined for  this , 

well. 

A brief  description of the  standard  analytical  procedures  used by GeoChem in this study 
is presented  in Appendix A. A l l  the  analytical  data obtained in this  well  study,  whether 
used in  the  ultimate  interpretation  in  this  report or not a r e  documented in the  appropriate 
Tables I through W in this report. 

The results of the  different  geochemical  analyses are  presented  in  well  profile  format 
in  Figures 1 and 2. A litho  percentage log, compiled  from  our  gross  lithological  examin- 
ation of the  samples  composited  for  detailed  analyses, is also  reproduced on Figure 1. 
The  formation  tops  have  also  been  included on both Figures  for  reference by the  reader. 
The gas  chromatographic  traces showing the  molecular  distribution of the C15+ paraffin- 
naphthene (P-N) hydrocarbons a re  reproduced  in  Figure 2 along with a well profile 
illustrating  the  location of the individual samples.  The  vitrinite  reflectance  histograms 
are  presented  as  Figure 3, and  a comparison of the  visual  kerogen  maturation  assessments 
and the  vitrinite  reflectance  measurements is presented as  Figure 4. 

. .  .. . 

General  Information 

Two (2) copies of this report have  been  delivered to Gas  Producing  Enterprises,  Inc., 
C  and K Petroleum Company, Dr. Sam Thompson, III of the New Mexico Bureau of 
Mines  and Mineral  Resources,  and  three (3) copies to Petroleos Mexicanos. GeoChem 
retains one (1) copy for possible  future  reference in telephone  conversations with 
authorized  personnel of the above  mentioned group on specific  details of this well study. 

A l l  remaining  used  and unused,  picked  and  unpicked cuttings  materials will be  returned 
to the New Mexico Bureau of Mines  and Mineral  Resources  in  the  near future. The CIS+ 
liquid  chromatographic  fractions  and a set of glass  microscope  slides of the  kerogen con- 
centrate  analyzed in this study a r e  available on request  at GeoChem for examination. 

The  data,  interpretations,  sample  materials,  and  all  other  matters  pertaining  to  this 
well  study  have  been  treated in a highly confidential manner and a r e  considered  propriety 
to the above  mentioned group. 

-3- 



RESULTS A N D  INTERPRETATIONS 

A. Formation  Tops 
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Various  formation  tops were provided to GeoChem by the New Mexico Bureau of 
Mines  and  Resources,  These  include  the following: 

. . . .  
Concha Surface . . . . . . . . .  Surface 
Schemer.  . . . . . . . . . . . .  82 meters 
Epitaph. . . . . . . . . . . . .  86 meters 
Colina . . . . . . . . . . . . .  396 meters 
Earp.  . . . . . . . . . . . . .  842 meters 
Horquilla . . . . . . . . . . . .  1,034 meters 
Pennsylvanian . . . . . . . . .  1,170 meters 
Paradise . . . . . . . . . . . .  1,925 meters 
Escabrosa . . . . . . . . . . .  2,134 meters 
Percha. . . . . . . . . . . . .  2,671 meters 
Canutillo . . . . . . . . . . . .  2,853 meters 
Montoya . . . . . . . . . . . .  3,425 meters 
El  Paso . . . . . . . . . . . .  4,150 meters 
Bliss . . . . . . . . . . . . .  4,349 meters 
Pre Cambrian , . . . . . . . .  4,381 meters 

B. Organic Geochemical Zonation 

The  stratigraphic  section which was  evaluated by GeoChem in  the  Pemex No. 1 
Chinos Well has  been subdivided into two (2) major  zones  based  primarily on the 
organic  geochemical  richness (both total  organic  carbon  and  total  extracted 
hydrocarbon) and on the  organic  matter  kerogen type variations  for  cuttings 
samples  collected  over  the i n t e r v a l  from  surface to 4,4052 meters.  The 
geochemical zonation, which is independent of the  formation  tops, is a s  follows: 

Zone A 
Zone B 

Surface to 2,850+ meters 
2,850t - meters g4,405t - meters 

Zone A (Surface to 2,850+_ meters) 

Zone A is made up primarily of medium gray  dolomites  grading to grayish 
limestones  interbedded with dark gray  calcareous  shales. The Zone A Sediments, 
overall,  have fair organic  carbon  contents, with subzones of shales and  carbon- 
aceous  limestones  that have good to excellent  organic  carbon contents. These 
subzones a re  identified as  follows: 

-4- 



Subzone A1 . . . . . . . Lower Earp, Upper  Horquilla 
930+ - meters to 108% - meters 

Subzone A2 . . . . . . . Upper.Pennsylvanian 
1240+ - meters to 13351 meters 

Subzone A 3  . . . . . . . Paradise, Upper Escabrosa 
1930+ - meters to 217% meters 

Subzone A4 . . . . . . . Lower  Percha- 
277ot - meters to 283% meters 

It is from  these  subzones  that  samples  for C15+ soxhlet  extraction  were chosen. 
Unfortunately these  composited  samples  contain  very  poor C i s  total  bitumen 
contents  and poor C15+ total  hydrocarbon contents. Thus,  overall, this section 
represents a  non-source  section  for  the  generation of any  type of liquid  hydro- 
carbons. It should  be stressed  that  the good to  excellent  organic  carbon  contents 
for Subzones Al, A2, A 3  and A4 within Zone A represent a predominance of the 
gas-prone  kerogen,  herbaceous, woody and  coaly  type material.  This  herbaceous, 
woody and  coaly type of kerogen will most  probably  yield a  "dry"  methane gas 
under high thermal  diagenetic conditions. Therefore  the  four (4) subzones a re  
interpreted  as follows: 

Subzone A1 
The  lower  Earp and  upper  Horquilla  section  contained  in Zone A 
represents a section  that is identified a s  having an  overall good 
"dry"  methane  gas  source  character. 

Subzone A2 
The  upper  Pennsylvanian  section  contained in Zone A represents a 
section  that is identified as  having a good "dry"  methane gas  source 
character. 

' Subzone A3 
The Paradise and upper  Escalrosa  section  contained in Zone A rep- 
resents a section  that is identified a s  having  a fair to good "dry" 
methane gas  source  character. 

Subzone A 4  
The  lower  Percha  section contained in Zone A represents a section 
that is identified as having  a very good "dry" methane gas  source 
character. 

-5- 
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Zone B (2,850+_ meters to 4,405+_ meters) 

Zone B is made up primarily of white to bluish gray  dolomites  grading to 
dolomitic shales and dark  gray  limestones.  The Zone B Sediments,  overall, 
have fair organic  carbon  contents, with one subzone of limestone  and  shale 
that has  goodto  very good organic  carbon contents. This subzone is identified ' 

a s  follows: . . .  

Subzone B1 . . , . . . . Upper  and Middle El Paso 
422W - meters to 43205 meters 

The  samples  selected  for CIS soxhlet  extraction exhibited fair C15+ total 
bitumen  contents  and fair to good C15+ total  hydrocarbon  contents. The pre- 
dominant kerogen  type within these  samples is the  oil-precursor  amorphous- 
sapropel  type  kerogen. Unfortunately, the advanced degree of thermal  maturity 
(Stage 4- to 4) identifies this section a s  a non-source  section for  the  generation 
of any  type of liquid  hydrocarbons. It should  be  emphasized  that  the good to 
very good organic  carbon  contents  in Subzone B1 within Zone B identifies  this 
section a s  having  a  good  "dry"  methane gas  source  character. 

- 

C. Thermal  Maturity of Sediments 

The thermal  maturity of the Zone A and Zone B Sediments is defined in  this 
report  primarily on the  kerogen  coloration,  vitrinite  reflectance  measurements 
and on the  composition of the ClS P-N (paraffin-naphthene) hydrocarbon con- 
tained in the  various  samples.  Important  aspects of these  geochemical  criteria 
a r e   a s  follows: 

i) Kerogen  Color - The dark brown to black  coloration of the  kerogen, 
a s  seen  under a binocular  microscope through transmitted  light 
(Table VI and Figure l), indicates a narrow  range in thermal 
maturity of the  sediments  from  surface to 440% meters.  The 
kerogen  isolated  from  the  samples  throughout  this  interval a r e  
rated at  Stages 3+ to 4. These  stages  are defined as  beingvery 
mature to severely  altered. A t  these  stages of thermal  maturation 
any type of kerogen  material  present within this  section  has  passed beyond 
the  "oil generating window" (see appendix A. Geothermal  Diagenetic 
Criteria  chart). Any producible  liquid  hydrocarbons  from  this  section 
have  already been generated and  converted  to  "dry"  methane  gas.  This 
section is, however, prospective for  this end product - the thermally 
derived  "dry"  methane  gas. 

i i )  Vitrinite  Reflectance  Measurements - The  vitrinite  particles and asso- 
ciated  kerogen @pes processed  from  the  drill  cuttings  were  analyzed 
under a high resolution  microscope to measure  the  reflectivity of the 
vitrinite particles. The measurements,  expressed a s  ~ R o ,  a r e  in  agree- 
ment with the  visual  kerogen  assessments (Figure 4, Figure 5 and Table 
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m. Vitrinite  reflectance  measurements  in  excess of 2.0 i nma te  a 
very  mature to severely  altered  sample. The mean  reflectance  for 
samples in both Zone A and Zone B were in excess Of 4.0  (4.73 and 5.78 
respectively). An interpretation of these  results defines  the Zone A and 
B section  penetrated by the  Pemex No. 1 Chinos Well as  being non-sources 
for the  generation of any  liquid  hydrocarbon,  but  prospective  for the.rmn11Y 
derived "dry"  methane  gas. . .  

iii) Composition of C15 P-N (Paraffin-Naphthene)  Hydrocarbcn 
A skewed molecular  distribution of the  normal  paraffins and naph- 
thenes  toward  a  lower  molecular weight range in the CIS paraffin- 
naphthene gas  chromatograms  suggests  maturity.  The  reader is 
referred to the  various  gas  chromatograms  depicted  in  Figure 2. 
A mature  appearance is seen  for  the  chromatograms by a skewedness 
toward  the  lefthand  side  (lower  molecular weight range CIS paraffin- 
naphthene  hydrocarbons). 

As noted in the  drilling  log,  diesel was added to the mud system 
during  the  drilling of the  Pemex No. 1 Chinos Well. ;!'he addition 
of diesel  has had little, if any, effect on the results of the  examina- 
tion of the  composition of the C15 P-N hydrocarbon as  evidenced 
by the poor C15; total hydrocarbon  content and the  lack of visual 
evidence in  the g a s  chromatographic  traces of the  paraffin-naphthene 
hydrocarbon  character. 

D. Hydrocarbon  Source  Character of Sediments 

Zone A (Surface to 2.850+ meters) 

The Zone A Sediments are  rated  as having  a very  mature to  severely  altered, E- 
source  character  for  the  generation of oil,  condensate and associated "wet" gas. 
The  non-source  quality  assigned to these  sediments is based  primarily on the 
very poor C15+ total hydrocarbon  contents and the  extreme  diagenetic  (time-temp- 
erature)  history  experienced by this section as evidenced by the  visual  kerogen 
and  vitrinite  reflectance  data.  The  predominance of the  gas-prone  kerogen 
(herbaceous, woody and  coaly  type material),  the good to  excellent  organic 
carbon  contents of the four (4)  subzones present within Zone A and  the intense 
geothermal  history of this section  does  identify  these  subzones as  having  a fair to 
very good "dry"  methane gas source  character. 

It is interpreted that any  available  reservoir  traps within  the Zone A section 
in  the  local  area of the  Pemex NO. 1 Chinos Well should  be  considered  non-pros- 
pective  for  indigenously  generated  oil,  condensate  and  associated "wet" gas. 

- 
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Zone B (2.850+ meters to 4 . 4 0 s  meters) 

The Zone B Sediments are  rated  as having  a severely  altered, non-source 
character  for  the  generation of oil,  condensate  and  associated "wet" gas.  The 
non-source quality assigned to these  sediments is based  primarily on the  ex- 
treme diagenetic  (time-temperature)  history  experienced  by th is  section as  
evidenced by the visual kerogen and vitrinite  reflectance data. Although the 
Zone B Sediments  have fair C15+ total bitumen  contents  and fair to good C15+ 
total  hydrocarbon  contents,  the high degree of thermal  maturity  (Maturation 
Index of Stage 4- to 4) precludes the occurrence of any  liquid  hydrocarbons. 
The good to  very good organic  carbon  contents of Subzone B1 present within 
Zone B, and  the intense  geothermal  history of t h i s  section,  does  identify  this 
subzone a s  having a good "dry" methane gas source  character. Any available 
reservoir  traps  associated with Subzone B1 should be  considered  prospective 
for  moderate  quantities of "dry" methane  gas. 

- - 

E. Exploration Significance of This Hydrocarbon  Source Rock Evaluation Study 

The  examination of the  richness,  (oil,  condensate or gas) and state of 
thermal  maturity of the  hydrocarbon source  rocks  penetrated  by  the  Pemex 
No. 1 Chinos Well in  Chihuahua, Mexico, shows that the  stratigraphic  interval 
from  Surface  to 4,405+ meters contains two zones with a rather unique degree of 
exploration  potential for indigenously generated  hydrocarbons. In order of priority, 
exploration  plays  and  significant  geological  points are  interpreted  as follows: 

Locally: 

1. Zone A (Surface  to 2,8502 meters) 

The dark  gray  to  grayish  black  shales and  black  carbonaceous  limestone 
making up the  four (4) subzones  present  within Zone A have  a fair to 
very good "dry" methane  gas  source  character. Any available  reservoir 
traps found juxtaposition to these  subzones  should  be  considered prospect- - ive  for - fair to significant  quantities of "dry" methane  gas. 

2. Zone B (2,850-k - meters to 4,405t - meters) 

The dark  gray to black shales and  limestones  making up the Subzone B1 
present within Zone B has a "dry" methane gas  source  character. 
Any available  reservoir traps found associated with this Subzone B1 
should  be  considered  prospective  for  moderate  quantities of "dry"  methane 
gas. 
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Semi-regiOMlly: 
(Laterally  removed 
from  the  Pemex 
No. 1 Chinos Well) 

It has been  mentioned that the  predominant  kerogen type encountered  in Zone B 
Sediments is primarily  the  oil-precursor  amorphous-sapropel type  kerogen. T?E 
oil,  condensate and associated ’‘wet” gas  source  character of this section could 
be enhanced if  this  section  were  encountered in a laterally  removed,  less 
thermally  mature  regime. Such a  position would provide  placing  these  sediments 
within the  oil-generating  range a s  shown on the  Geothermal  Diagenetic  Criteria 
chart (Appendix A),  thus  significantly  increasing  the oil, condensate and associated 
“wet” gas  generating  quality of these  sediments. 

-9- 



V 



1 
1 
1 
1 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

M O  I 

SUMMARY OF-ORGANIC ANALYSES 
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FIGURE 3 
VITRlNlTE REFLECTANCE HISTOGRAMS 

I 

" " _ " _ . . "  ........ . ,...... " " " . . " " . . . . " " " " . . " "  



1 
I 
I 
I 
I 
I 
I 
I- 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 

I 

TABLE I-A 
SCREEN ANALYSIS SUMMARY 

D. DI 

0.11 
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0.01 

0.05 

0.11 

0.10 

o m  
0.14 

0.06. 0.mn 

D. DI 

0.29 
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0.20 

0.07 

0.25 

0.16 

0.30 

0.21 

0.w. 0.m 
0.12 

0.11 

0. W 

0.u 
0.12 

0.19 

0.0s 

0.11 

0.39 

0.11 

0.60 

0.32; 0.M 
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1.- 

0.11 

1 . 0  

0.x 
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0.26 

0.01 
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0.v2 

1.a 
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1.42 

0.17 
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0.95 

0.m 

0.16 

0.08 

0.16 

0,1v 

0.16 

0.32 

0.M 
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0.22 

0.36 

0.n 

0.26 

0.20 

0.m 

0.71 

0.7t 
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0.81 
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0.47 
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FIGURE I 
SUMMATION OF VlTRlNlTE REFLECTANCE  AND 

VISUAL KEROGEN  ALTERATION RESULTS 
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6eoChen 
Smple Interval Number 

Ye1 1 

Meters 

6SA Total Organic 

Code (la of Rock) 
6mss Lithological Description Color Carbon 

1276-0330 
-A 

-B 

1276-0380 
-A 

-5 

1276-0460 
-A 

-B 

1276-0570 
-A 

-5 

1276-0710 
-A 

1276-0870 
-A 

1276-0960 
-A 

1276-1160 
-A 

-B 

1276-1180 
-A 

-5 

1276-1230 
-A 

-5 

-C 

930-965 
70% Limestone, micrite, chunky, blocky, 

moderately hard t o  hard,  dark  gray. 
30% Shale,  calcareous, chunky, mder- 

ately  hard,  dark  gray. 

1070-1085 
70% Llmestone, micrite,  chunky, blocky, 

30% Shale,  calcareous, chunky, moderate- 
moderately  hard,  dark  gray. 

l y  hard,  dark  gray. 

1300-1 31 5 
80% Shale,  slightly  calcareous, chunky, 

20% Limestone, micrite,  chunky, moder- 
moderately hard to  hard,  dark  gray. 

a te ly  hard to  hard,  dark  gray. 

90% Shale,  calcareous, chunky, platy,  

10% Limestone, micrite,  chunky, mder- 
moderately hard to hard,  dark  gray. 

ately  hard, medium dark  gray. 

1630-1645 

2050-2070 
70% Shale,  calcareous, chunky, splin- 

grayish  black. 
tery,  platy,  moderately  hard, 

30% Limestone, micr i te ,  chunky, moder- 
ately  hard,  dark  gray. 

2530-2535 
100% Shale,  calcareous, chunky, splin- 

tery,  platy,  moderately  hard,  dark 
gray. 

2800-2815 
100% Shale,  noncalcareous,  carbonaceous, 

chunky, splintery,  platy,  moderately 
hard, grayish  black. 
Trace quartzite.  

3720-3735 
70% Shale,  very  slightly  calcareous, 

chunky, platy,   mderately hard,  
dark  gray. 

30% Dolomite, massive. chunky, moderate- 
l y  hard t o  hard,  dark  gray. 
This sample i s  s l i gh t ly  contaminated. 

3785-3790 
80% Dolomite, massive, chunky, moder- 

a te ly  hard t o  hard,  dark  gray  to 
white. 

20% Shale,  noncalcareous, chunky, mod- 

This  sample is  s l i gh t ly  contaminated. 
erately  hard,  dark  gray. 

3930-3955 
60% Dolomite, massive, chunky, moderate- 

30% Shale,  slightly  calcareous, chunky, 
l y  hard t o  hard,  dark  gray t o  white. 

10% Orthoquartzite,  sllghtly  dolomitic, 
moderately  hard,  dark  gray. 

chunky, moderately  hard,  very l i g h t  

This sample is s l igh t ly  contamlnated. 
way.  

*This sample is contaminated by 
walnut  shells, mica and metal 
f i l i n g s .  

N3 

N3 

N3 

N3 

N3 

N3 

N3 

N4 

N2 

N3 

N3 

NZ 

N3 

N3 

N3 to  
N9 

N3 

N3 t o  
N9 

N3 

N8 

0.44 

1.23 

1.09 

0.30 

1.07 

3.60 

0.39: 0.41 

1.23 



TABLE lTI 

I 
1 

SUMMARY OF ORGANIC  CARBON AND VISUAL  KEROGEN  ANALYSE 

GEOCHEM W E L L  PERCENT VISUAL KEROGEN 
SA M PLE DEPTH ORGANIC 
NUMBER . (METERS) CARBON . T Y P E  (1 - 5 Scale) 

"" 

ORGANIC  MATTER  ALTERATION 

I 1 2 7 6 - 0 3 3 ~  

I z:::: 1300-1315  1.09 W-C;-;H* 4- to 4 

930-  965  0.44 H*;W-C;- - 4- t o  4 

1070-1085 1 . 2 3  W-C;H*;- 4- to 4 

11276-057D  1630-1645  0.30 Am;H*-W-C;- 4- to 4 

2050-2070 1.07 W-C;-;Am-H* 4- to 4 

2800-2815  3.60 H*-W-C;-;- 4- to  4 

11276-116D 3720-3735 

I 1276-123D 

3930-3955 

I -  
1 
1. 
1 
1 
I 
1 

bedominant:   Secondary:  Trace 

1 60 - 100% 20 - 40% 1 - 20% 

0.39;  0.41R Am(A1);-;C 4- to 4 

0.45 Am-C;-;- 4- to 4 

AI = Algal  
A m  = Amorphous-Sapropel 
H = Herbaceous-Spore/Cuticle 
H* = Degraded  Herbaceous 
W =' Woody 
C = Coaly 
U = Unidentified  Material 



Table I v  

S m a r y  of C15C Soxhlet  Extraction,  Deasphaltenlw 
and Llquid Chranatography 

A. Weights of  Extracts and c3mmatographlc  Fractions 

GeoChen Weight of Total Precipitated N-C5 Paraffins- 
sample Rock mtd. Extract Asphaltenes  Soluble  Sulfur Naphthenes Aranatics NSO'S 
m b e r  well Interval (grams) (grams) (grams) (grams)  (grams) (grrms) (grams) (grams) 

Eluted 

1276-033D 930- 965 100.0  0.0174 0.0039 0.0135 
12761338D  1070- 1085 

N.D. 0.0033 0.0019 0.0071 
100.0  0.0270  0.0077 0.0193 

1276-046D  1300- 1315 100.0  0.0229 0.0056 0.0173 N.D. 0.0054  0.0030  0.0083 
N.D. 0.0063 0.0031 0.0070 

1276-057D  1630- 1fi45 N.D. N.D. 100.0 0.0116 0.0047 0.0069 N.D. 
0.0155 

N.D. 
N.D. 0.0041 0.0040 0.0058 1 n ~ - n 7 1 n  7nw- 7n7n 1nn.n n m n s  n.nns4 "" " - - - - . - ""_ """ """ 

12761396D 3 0 0 -  2815 100.0  0.0226  0.0087  0.0139 
1276-1161) 

N.D. 0.0018 0.0020  0.0078 

1276-123D 
3720- 3735 100.0 0.0628 0.0244 
3930- 3955 91.8 0.0406  0.0133 

0.0384 N.D. 0.0174  0.0084  0.0123 
0.0273 N.D. 0.0071 0.0075 0.0111 

~.~~~~ 

0.0012 
0.0029 
0.0006 

N.D. 
0.0016 
0.0023 
0.0003 
0.0016 

8. amcentratlon of Extracted Materials in  Rock 

__ "Hydrocarbns-- 
Gcoman 
Sample 
Mmber Well Interval (m) (Am) (rn) (Am) (m) (rn) (rn) (rn) (PPn) 

-nh~rocarbns"---- 

Extract Naphthene Armtic Total  Sulfur  Asphaltene NSD'S NSD'S Total 
Total Paraffln-  Preciptd.  Eluted Noneluted 

1276-033D  930- 965  174  33 
1276-038D 1070- 1085 

19 , 52 
270 63 

39 71  12 122 
31 94 

12761346D 1300- 1315 229 54 
- 77  70  29 176 

30 84 
1276-057D 

56 
1630- 1645 

83 
116 

6 145 

127fi1371D 2050- 2070  209 41 40 R I  
47 - 54 58 16 128 

- 
- - - - - - - - 

-~ . ~ -~ ~~.~ ~~ ~ 

127613961) 2800- 2815 
1276-116D 

226 
3720- 3135 fi2R 

18 20 38 - 87 78 23 188 
174 84 

1276-123D  3930- 3955  442  77 82 
258 - 244 
169 

123 - 145 
3  370 

121 17 283 

~ ~~ 

C. Canposltion  of Extracts 

12761333D 

12761346D 
127fi-038D 

1276-057D 
12761371D 
127fi-09fiD 
1276-116D 
1276-1231) 

Hydracarbons 
Paraff in- 

Well Interval 
Naphthene Aromatic sulfur  

% 8 FWArom % 

930- 965 19.0 
1070- 1085 23.3 

10.9 1.74 
11.5 2.03 

1300- 1315 23.6 13.1 
lfi30- lfi45 

1 .80 

2050-  2070 19.6 
2800- 2815 8.0 

19.1 
8.8 

1.03 
0.90 

3120-  3735  21.7 
3930-  3955 17.5 

13.4 
18.5 

2.01 - 
0.95 - 

- - 
- - - - - 

- 
- 

" 

E l u t e d  
NSO'S 

a 

40.8 
25.9 
36.2 

27.8 
34.5 
19.6 
27.3 

- 

"--Nonhydrocarbns 
Noneluted PrOcipitd. 

NSO'S Asphal tene 
% 

HC'S 
% AsphFISO 8 HCMon HC 

6.9 22.4 0.47 29.9 0.43 ~~ 

10.7 28.5 
2.6 

0.78 34.8  0.53 
24.5  0.63  36.7  0.58 

~~ ~~ ~~ 

- 40.5 
7.7 25.8  0.73  38.8 0.63 

10.2 38.5 
0.5 

0.85 16.8 0.20 

3.9 
38.9 
32.8 

1.91 41.1 0.70 
1.05 36.0 0.56 

- - - 



L 

Table V-A 

Saturate  Hydrocarbon  Analyses 

Sumnary of ParaEEin-Naphthene  Distribution 

Geochen 

Nunber 
sample 

1276433D 
1276-038D 
1276-0460 . 
1275-057D 
127610711) 
1276-096D 
1276-1160 
1276-123D 

a % a C-P c-P 
Well  Interval  Paraffin  Isoprenoid  Naphthene  Index A Index B ip19/ipZ0 

930-  965 
1070-  1085 

30.5 
32.3 

2:9  h6.6  1.09 - 1.02 
4.7 62.9 

1300-  1315  21.1  3.3 
1.34 

1630- 1645 
75.7 - 

18.1 2.1 
0.84 

2050-  2070 
79.8 1.02 1.13 

26.5 
0.84 

2800-  2815 
2.4 

20.1 4.3 - 0.84 
71.0 
75.6 

1.02 1.12 1.09 

3720-  3735  27.7 1.2 71.1 
3930-  3955  30.3 

1.03 - 
3.0  66.7  1.03 - 0.66 

0.48 

- - - 

- 

GeOChrn 
Sample 
NUIIber 

1276433D 
1276938D 
1276-046D 

' 1276-071D 
1276-057D 

1276-O%D 
1276-116D 
1276-123D 

Table V-8 

Saturate  Hydrocarbon  Analyses 

Normalized  Paraffin  Distribution 

Well  Interval  nC15  nC16  nC17  ip19  nCl8 ip20 nC19  nC20  nC21  nC22  nC23  nC24  nC25  nC26  nc27  nC28 nC29 nC30  nC31  nC32  nC33  nC34  nC35 
$ a a a a a a a % a a % a a a a % a % a % 9 9  





TABLE VII 
VlTRlNlTE REFLECTANCE SUMMARY 

GEOCHEM 
SAMPLE OF POPULATION OF 
NUMBER  READINGS ( % Ro) (Yo Re) ( %‘o RO) (7’0 Rob REMARKS 

DEPTH TYPE NUMBER MINIMUM  MAXIMUM  MEAN 
REFLECTANCE  REFLECTANCE REFLECTANCE STD. DEV. 

1276-033D 

1276-38D 

1276-0460 

1276-071D 

11276-087D 

1276-096 

1276-118 

. 1276-123D 

94 5 

1075 

1305 

2055 

2535 

2805 

3790 

3935 

CTGS 

CTGS 

CTGS 

CTGS 

CTGS 

CTGS 

CTGS 

CTGS 

2.36 
3.90 
4.35 

4.11 
4.98 

2.25 
1.33 

9.42 
3.30 

4.39 
1.77 

3.38 
1.90 

5.27 

3.29 
3 -84 
5.13 

2.36 
4.30 
5.48 

4.94 
5.51 

2.14 
2.75 
4.24 
5.54 

2.50 
5.77 

1.96 
5.02 
7.15 

3.29 
4.56 
5.52 

2.36 
4.43 
5.06 

4.53 
5.22 

1.99 
2.43 

4.36 
3.90 

2.17 
4.97 

1.93 
4.71 
5.79 

3.29 
4.19 
5.32 

0.212 
0.178 

0.215 
0.181 

0.113 
0.155 
0.206 
0.259 

0.250 
0.294 

- 

0.031 
0.379 
0.374 

0.361 
0.173 

- 
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