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WELL NAME: 
API NO. : 
AREA: 
LOCATION: 

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION 

SANTA  FE ENERGY OPERATING  PARTNERS, ROAMER FO.1 

SOUTHEAST 
30-015-25722 

EDDY COUNTY, NEW MEXICO SEC.23, T22S, R27E 
GEOCHEM J O B  NO. :  3514 
TOTAL DEPTH: 
INTERVAL SAMPLED: 
TOTAL NUMBER OF SAMPLES: 99 

12,350 ft. 
2500-12300 ft . 

GEOCHEM 

NUMBER 

3514-001 
3514-002 
3514-003 
3514-004 
3514-005 
3514-006 
3514-007 
3514-008 
3514-009 

3514-011 
3514-010 

3514-012 
3514-013 

3514-015 
3514-014 

3514-017 
3514-016 

3514-018 
3514-019 
3514-020 
3514-021 
3514-022 
3514-023 

3514-025 
3514-024 

3514-026 
3514-027 
3514-028 
3514-029 
3514-030 

SAMPLE 
DEPTH 

2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4800 
4900 
5000 
5100 
5200 
5300 
5400 

I 

0 e: 

STRATIGRAPHIC 
INTERVAL 

cf 

Bel l  Canyon 
Bell Canyon 
Bell Canyon 
Bell Canyon 
Bell Canyon 
Cherry Canyon 

. Cherry Canyon 
Cherry Canyon 
Cherry Canyon 

Cherry Canyon 
Cherry Canyon 

Cherry Canyon 
Cherry Canyon 
Cherry Canyon 
Cherry Canyon 
Brushy Canyon 
Brushy Canyon 
Brushy Canyon 
Brushy Canyon 
Brushy Canyon 
Brushy Canyon 

Brushy Canyon 
Brushy Canyon 

Brushy Canyon 
Brushy Canyon 
Brushy Canyon 
Brushy Canyon 
Brushy Canyon 
Brushy Canyon 
Brushy Canyon 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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V 
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r. 3 8 E  
0 CJH 

x x  
x x  
x x  
x x  
x x  

x x  
x. x 
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  
x x  

x.<, x 
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NEW MEXICO  HYDROCARBON  SOURCE  ROCK  EVALUATION 

WELL NAME: 

AREA: 
API NO.: 

LOCATION: 
GEOCHEM  JOB NO.: 
TOTAL  DEPTR: 
INTERVAL  SAMPLED: 
TOTAL  NUMBER OF SAMPLES: 

GEOCHEM 

NUMBER 
SAMPLE 

3514-031 
3514-032 
3514-033 
3514-034 
3514-035 
3514-036 
3514-037 
3514-038 
3514-039 
3514-040 
3514-041 
3514-042 
3514-043 

3514-045 
3514-044 

3514-046 
3514-047 

3514-049 
3514-048 

3514-050 
3514-051 
3514-052 
3514-053 
3514-054 
3514-055 
3514-056 
3514-057 
3514-058 
3514-059 
3514-060 

SANTA  FE  ENERGY  OPERATING  PARTNERS,  ROHMER N'3.1 
30-015-25722 
SOUTHEAST 

3514 
EDDY COUNTY, NEW  MEXICO  SEC.23,  T22S,  A27E 

12,350  ft. 
2500-12300 ft . 
99 

STRATIGRAPHIC 
INTERVAL 

5500 
5600 
5700 
5800 
5900 
6000 
6100 
6200 
6300 
6400 
6500 
6600 
6700 
6800 
6900 
7000 
7100 

7300 
7200 

7400 
7500 
7600 
7700 
7800 
7900 
8000 
8100 
8200 
8300 
8400 

Bone  Springs 
Bone  Springs 
Bone  Springs 
Bone  Springs 
Bone  Springs 
Bone  Springs 
Bone  Springs 
Bone  Springs 
Bone  Springs 
Bone  Springs 
Bone  Springs 
Bone  Springs/lst  Sand 
Bone  Springs/lst  Sand 
Bone  Springs/lst  Sand 
Bone  Springs/lst  Sand 
Bone  Springs/lst  Sand 
Bone  Springs/lst  Sand 
Bone  Springs/lst  Sand 
Bone  Springs/2nd  Sand 
Bone  Springs/2nd  Sand 
Bone  Springs/Znd  Sand 
Bone  Springs/2nd  Sand 
Bone  Springs/Znd  Sand 
Bone  Springs/2nd  Sand 
Bone  Springs/Znd  Sand 
Bone  Sprinps/2nd  Sand 
Bone  Springs/Znd  Sand 
Bone  Springs/Znd  Sand 
Bone  Springs/Znd  Sand 
Bone  Springs/2nd  Sand 

Y 



NEW MEXICO KYDROGARBOA SOURCE ROCK EVALUATIOU 

WELL NAME: 

AREA: 
API NO.: 

GEOCHEM JOB NO.: 
LOCATION: 

T O T a  DEPTR: 
INTERVAL SAMPLED: 
TOTAL NUMBER OF  SAMPLES: 

~ 

GEOCHEM 

NUMBER 
SAMPLE 

3514-061 
3514-062 
3514-063 
3514-064 
3514-065 

3514-067 
3514-066 

3514-068 
3514-069 
3514-070 
3514-071 

3514-073 
3514-072' 

3514-074 
3514-075 
3514-076 
3514-077 
3514-078 
3514-079 
3514-080 
3514-081 
3514-082 
3514-083 

3514-085 
3514-084 

3514-086 
3514-087 
3514-088 
3514-089 
3514-090 

SAMPLE 
DEPTH 

8500 
8600 
8700 

8900 
8800 

9000 
9100 
9200 
9300 
9400 

9600 
9500 

9800 
9700 

10000 
9900 

10100 
10200 
10300 
10400 
10500 
10600 
10700 
10800 
10900 
11000 
11100 
11200 
11300 
11400 

SANTA  FE ENERGY OPERATING PARTNERS, ROHMER N9 .1  
30-015-25722 
SOUTHEAST 
EDDY COUNTY, NEW MEXICO 
3514 
1 2 , 3 5 0   f t .  
2500-12300 f t .  
99 

STRATIGRAPHIC 
INTERVAL 

Bone Springs/Znd Sand 
Bone Springs/3rd Sand 
Bone Spr ings /3rd  Sand 
Bone Springs/3rd _Sand 
Wolfcamp 
Wolfcamp 
Wolfcamp 

Wolfcamp 
Wolfcamp 

Wolfcamp 
Wolfcamp 
Wolfcamp 
Wolfcamp 
Wolfcamp 
Wolfcamp 
Wolfcamp 
Upper Pennsylvanian 
Upper Pennsylvanian 
Upper Pennsylvanian 
S t  r a m  
S t  r a m  
Strawn 
St r a m  
A t  oka 
A t  oka 
Atoka 
Atoka 
Atoka 
Morrow Lime  
Morrow Lime 

SEC.23,  T22S, R?7E 
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AEW MEXICO RYDROCARBON SOURCE ROCK .EVALUATION 

WELL NAME: 
API  NO.: 
AREA: 

GEOCHEM JOB NO.:  
LOCATION: 

TOTAL DEPTH: 
INTERVAL SAMPLED: 
TOTAL NUMBER OF SAMPLES: 

GEOCHEM 
SAMPLE 
NLMBER 

3514-091 
3514-092 

3514-094 
3514-093 

3514-095 
3514-096 

3514-098 
3514-097 

3514-099 

SAMPLE 
DEPTH 

11500 
11600 
11700 
11800 
11900 

12100 
12000 

12200 
12300 

SANTA FE ENERGY OPERATING PARTNERS, ROHMER NO.l  
30-015-25722 
SOUTHEAST 
EDDY COUNTY, NEW MEXICO 
3514 
12,350 f t .  
2500-12300 f t  . 
99 

T 

STRATIGRAPHIC 
INTERVAL 

Morrow C l a s t i c s  
Morrow C l a s t i c s  
Morrow C l a s t i c s  
Morrow C l a s t i c s  
Lower  Morrow 
Lower  Morrow 
Lower  Morrow 
Barnet 
Barnet 

SEC.23,  T22S, R27E 
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1 1  

12 

SFlNTR FE ROHMER 
JOB NUMBER 3514 ~ 

L I THO 
LOG 

0 100~ 
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FIGURE 1 
SRNTR FE ROHMER a 1  SUMMFIR‘Y OF GEOCHEMICRL  RNRLYSES 
JOB NUMBER 3514 C1-C7  HYDROCRRBONS 

L I THO 
1- OG 

C 1  THRU C 4  % GRS i C4/nC4 
HYDROCRRBONS WETNESS RRT IO 

0 100 I 05 
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~ - m ~  

1 1  

12 

1 
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0‘ 1 0; 

APPM  Cl-C4 HYOROCRRBONS 
XPPM C2-C4 HYOROCRRBONS-’ 

PPM VRLUES  EXPRESSED RS 
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MliL!ClY VOLUMES GF SEC) 
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C5 THRU C7 
HYDROCRRBONS 
0’ 1 !P 

PPM VRLUES EXPRESSEQ 9s 
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LEGE.ND  FOR  SUMMARY  DIAGRAM 

DEPTH: 
LITHO LOG: 
STRATIGRAPHY: 
% TOC: 
H I  : 
01 : 
HC YIELD:  

KEROGEN: 
T-MAX : 

TAI  (*I: 
%ROA ) : 

FREE HC: 
PI: 

- 

- 
- 
- 

s2/s3:~ 

- 

i n  f e e t  
see l i thology  symbols  
by age 

Rock-Eval,  Hydrocarbon  Index = 100 S Z ( O / O O  Wt)/TOC 
percent   to ta l   o rganic   carbon 

Rock-Eval,  Oxygen Index = 100 S3 ( O / O O  W t ) / T O C  
Rock-Eval, 5 2  peak (ppm) 

see Kerogen  symbols 
Rock-Eval,  Racio of S2 t o  S 3  peak 

V i t r i n i t e  Ref l ec t ance   ( s ca l e  0 t o  5 )  
Rock-Eval, maximum temperature of S 2  peak, i n  degrees  Centigrade 

Thermal   Alterat ion  Index  (Scale  1 t o  5 )  
Rock-Eval, SI peak (pprn) 
Rock-Eval, Product iv i ty   Index  = SI/(SI+S2) 

LITHOLOGIES KEROGEkl TYPES 

SILICEOUS ROCKS 

EVAPORITES 

CDRL 

IGNEOUS ROCKS 

VOLCRNICS 

Kq METRMORPHIC ROCKS 

BASEMENT 

r----l OTHER 

D<I MISSING  SECTION 

AMORPHOUS 
n HERBRCEOUS 



COMPUTERIZED GEOCHEMICAL SOURCE ROCK EVALU4TION 

INTERPRETATIVE  CRITERIA 

S i m p l i f i e d  Flow Dia~ram 

1. Sample ID 
2. Depth 
3. Li tho logy  

a. X Sands tone  ( S t )  
b. X S i l t s t o n e  (St)  b. 
e. X Sha le  (Sh) C. 
6. X Carbonate (Cb) 
e. X Evapor i t e  (E) 

9. X Other  (Or) 
f .  X Coal (C) 

I. Geochemical  parameters 
h. X Metamorphic (IO d. 

a. P y r o l y r i r   d a t a  

2. Generated  hydrocarbon (52) 
I. Vola t i le   hydrocarbon (Sl) 

3. Temperature ('C) of 62 peak 

Total organ ic   ca rbon  (ZOC) 
Kerogen tppc 

2. X Herbaceous (H)  
1. X Amorphous (Am) 

3. X Woody (U) 
I .  X Coaly (C) 
T h e r m a l   U a t u r i t y   i n d i c a t o r s  
1. Thermal a l t e r a t i o n   i n d e x  

2. V i t r i n i t e   r e f l e c t a n c e  ( X b )  

(-1 

(1.41) 

I f   t h e   r a m p l e  is u n i n t e r p r e t a b l e   b e c a u s e  it  c o n t a i n s   c o a l .  mud a d d i t i v e s ,  
or mctuoorphics.  a s t a t emen t  is p r i n t e d  t o  t h a t   e f f e c t .   I f  a s i g n i f i c a n t  
po r t ion   o f   t he   s ample  is composed of " o t h e r "   l i t h o l o g i e s .   t h e   i n t e r p r e r a -  
Cion is r e f e r r e d   t o  a foo tno te .  If t h e  a m p l e  is composed of 60% or more 
of e i t h e r   s o u r c e   r o c k s   ( s h a l e   a n d l o r   c a r b o n a t e )  or nonsource rocks (silt- 
stones and lo r   s ands tones )  the sample is i n t e r p r e t e d   i n   S t e p  111 below. 

STEP III/III'IERPREIATIOII PROtmURES 

I n t e r p r e t a t i o n a  are based on t h e  fo lkwing  parameters :  

2. Thermal m a t u r i t y   u s i n g  TAI 
1. L i t h o l o g y  I. Vola t i le   hydrocarbon (SI) 

5. Kerogen  type 
3. Tota l   o rgan ic   ca rbon  (Toe) 

I f  a p a r t i c u l a r   a m p l e   l a c k s   o n l y  a TAI va lue .  a TAI va lue  is t aken  from a 

u s e d   r e l a t i v e  to the paramete r   va lues  is ;ivcn below. 
th ree   t e rm  moving  .ver.gc curve  (Figure 1). me desc r ip t ive   t e rmino logy  

Dutput 

r , Formations 
/ Table 111 

v 

Table V l  
Samples: 

F ig .  1 
Fig .  2 

D 
output 

Formations 
Table 1 
Table 11 
Samples 
Table II' 
Table V 

i 



t .  t , - t  ,-"'-"-rrr-"" 3 :  - 

'Ihcmul Alteration  Index (TAI) 

Value 

1.0 - 1.7 

2.2 - 2.5 
1.8 - 2.1 

2.6 - 3.5 
3 .6  - 4.1 
4.2 - 4.9 

- 

- > 5.00 

Descriptive Terminology 

Moderately Imature 
1 m t u r e  

Moderately Mature 
nature 
very nature 
Severely  Altered 
Metamorphosed 

INTERPRETIVE  DESCRIPTIVE TERMINOLOGY 

Kerogen O i l f C a s  Tactor 

- Value  Associated  Hydrocarbon Type 

1.3 - 1.5 
1.5 - 2.2 

Biogenic Cas 
Bionenic Cas and Immature O i l  

2.2 - 2.5 
2 . 5  - 3 .2  
3.2 - 3.4 
3.4 - 3.8 

Uaturc O i l  
&cure H C ~ W  oil  
Mature O i l .  Condensate. alld Wet Gas 
Condensate  and  Vet Gas 

> 3.8 - Petrogenic Methene Gas 

Total  Organic  Carbon  (TOC) 

Descriptive Terminoloay 

Value in % Shale Carbonate - 
- < 0.12 Poor 
0.13 - 0.25 POD? 

POD? 

0.26 - 0.50 Tair 

0.51 - 1.00 Poor 
Tal? 

Good 

1.01 - 2.00 
Very  Good 

2.01 - 4.00 
Good  Excellent 
Very  Good 

> 4.00 
Excellent 

Excellent  Excellent - 
Volatile  Hydrocarbon (SI) 

Vslue  in P E ~ ?  Descriptive  Terminolog\r 

c 200 
201 - 400 

Very poor 
PO01 

401 - 800 Fair 
801 - I600 Good 

> 3200 

- 

1601 - 3200 Very  Good 
Excellent - 

X Of1 - ( X  Am) + 0.6 ( 2  A) + 0.3 ( X  U) + 0.1 (2. C) 

x Cas - 100 - x o i l  

Vitrinite Reflectance (5Rol 

Value Descriptive Terminology 

0.0 - 0.42 Immotvre 
0.43 - 0.55 Moderately l m t u r e  
0.56 - 0.80 Moderately Mature 
0.81 - 1.62 nature 
1.63 - 2.37 Very nature 

> 4.50 
2.38 - 4.50 Severely  Altered 
- netamrphond 

- Value Associated Hydrocarbon Tyve 

0.30 - 0.35 Biogenic Gas 
0.35 - 0.60 Biogenic Gas and Immature O i l  
0.60 - 0.80 Immature Heavy O i l  
0.80 - 1.20 
1.20 - 1.50 nature oi l  

nature Oil. Condensate and  Vet Cas 
1.50 - 2.00 
> 2.00 

Condensate  and Wet Gas 
Petrogenic Uetbanc Gam - 



TABLE I 

FORUTIOS ISTERPRETATIOK 

- 

fo l lov ing   pa rame te r s :  
This t a b l e   g i v e s  a format ion   by   format ion   in te rpre ta t ion   based  on t h e  

(1) Li tho logy  
(2) Therma l   a l t e r a t ion   i ndex  (TAI) 
( 3 )  Tota l   o rgan ic   ca rbon  (TOC) 
( 4 )  Vola t i l e   hydroca rbon  (SI) 
(5) Kerogen  type 

I f  a TAI v a l u e  is l a c k i n g   f o r   a n   o t h e r w i s e   i n t e r p r e t a b l e   s e n p l e .  a TAI 
value i s  taken  f rom a t h r e e   t e r m  moving a v e r a g e   p l o t   o f  a l l  t h e  T A I  d a t a   f o r  
t h i s  we l l  (see Figure  1 ) .  

The k e r o g e n   t y p e   o i l / g e s   f a c t o r   e x p r e s s e d  as a percentage   should   be   use?  
a s  a m c d i f i e r   t o   t h e   i n t e r p r e t a t i o n ;  1.e.. a h igh  oil f a c t o r  w i l l  enhance  the 
oil qual i ty   o f   the   sa -p le   whereas   cor respondingly .  a h igh  gas f a c t o r  w i l l  eni-an:e 
t h e   g a s  ratio of   t he   s enp le   and   d in in i sh   t he  oil prospec t iveness .  

TABLE I1 

FOiMATION SLml4RY INTERPRFMTION 

used in Tab le  I .  The d e a c r i p t i v e   t e r m i n o l o g y   u s e d   f o r  aach paramcter  is l i s t e d  
This t a b l e  gives a f o r m a t i o n   b y   f o r m a t i o n   i n t e r p r e t a t i o n   o f  each parameter  

Zn t h e   i n t r o d u c t i o n .  

TABLE 111 

FORYATIOS SL%Y OF GEOMMIW DATA 

c o m p u t e r i z e d   i n t e r p r e t a t i o n s .  The in fo rma t ion  given fo r   each   fo rma t ion  is as 
T h i s  table gives a formation b y   f o r m a t i o n   l i s t i n g  of the   da t a   u sed  in t h e  

f o l l o v s :  

(1) Sample number 
(2) Depth 
(3) Li tho logy  
( 4 )  V o l n t i l e   h y d r o c a r b o n  (S1. ppm) 

(Am). herbaceous (H). voods ( X ) .  

( 5 )  Generated  hydrocarbon (52. ppm) (9) Thermal a l t e r a t i o n   i n d e x  (TA1) 
and coaly ( 0 )  

( 6 )  Haximum tempera tu re   o f  S2 peak (IO) V i t r i n i t e   r e f l e c t a n c e  (iRo) 

(7) Tota l   o rgan ic   ca rbon  (TOC 2) 
( 8 )  Kerogen  composition  (amorphous 

Y 

Y 



TABLE I V  

r 
I" 

c; 

I 

Y 

Y 

SAYPLE  IKTERPRETATIOS 

parameters :  
Ihis t a b l e   g i v e s  a s m p l r  by sample   i n t e rp re t a t ion   based  on t h e   f o l l o w i n g  

(1)  Li tho logy  
( 2 )  Therma l   a l t e r a t ion   i ndex  (TAI) 
( 3 )  Total organic   carbon (TOC) 
( 4 )  \ ' o le t i le   hydrocarbon (51) 
( 5 )  Kerogen  type 

I f  B 1.41 v a l v e  i s  l a c k i n g   f o r  an o t h e w i s e   i n t e r p r e t a b l e   s a m p l e .  a TAl 
v a l v e  i s  taken  f rom a th ree   t e rm  moving   average   p lo t  of all t h e  TA1 d a t a   f o r  
t h i s  vell  (see Figure  1). 

as a modi f i e r  t o  t h e   i n t e r p r e t a t i o n ;   i . e . .  a high oil f a c t o r  vi11 enhance  the 
The  kerogen  type o i l l g a s  f a c t o r   e x p r e s s e d   a s  a percentage  should  be used 

o i l   qua l i t y   o f   t he   s ample   whereas   co r re spond ing ly .  a high gas f a c t o r  w i l l  e n h n c e  
t h e  gas r a t i o  of t h e   s a i p l e   a n d   d i m i n i s h   t h e  oil prospec t ivencss .  

TULE V 

SAYF'LE SUNNARY IhTERPFEIATION 

T a b l e  IV. This desc r ip t ive   t e rmino logy   u sed  for each  parameter  i s  l i s t e d   i n   t h e  
i n t r o d u c t i o n .  

This t a b l e   g i v e s  a sample  by -le i n t e rp re t a t ion   o f   each   pa rame te r   u sed  in 

TABLE VI 

SAXPLE SLCMRY OF GEOCHNICAL DATA 

This t a b l e   g i v e s  a Mmple by sample l i s t i n g   o f   t h e   d a t a   u s e d  i n  t h e  
c o m p u t e r i z e d   i n t e r p r e t a t i o n s .  The informat ion   g iyen   for   each   format ion  is  
au f o l l o v s :  

(1) Sample  number 
(2 )  Dcpth 
(3 )  Li tho logy  
( 4 )  Vola t i l e   hydroca rbon  (SI. ppm) 
( 5 )  Generated  hydrocarbon (52 .  ppm) ( 9 )  Thermal a l t e r a t i o n   i n d e x  (TAl) 
( 6 )  M a x i m u m  temperature  of 52 peek (10) V i t r i n i t e   r e f l e c t a n c e  (%Pa) 

The TAI and IRo values are p l o t t e d   o n  Figures 1 and 2 r e s p e c t i v e l y ;   v a l u e s  

(7) Tota l   o rganic   carbon (TOC 9 )  
( 8 )  Kerogen  composition  (amorphous 

(Am). herbaceous (H), voody (I:), 
and  coa ly  (C) )  

of TAI or IRo i n d i c a t e d   v i t h  an a s t e r i s k  (*) are t aken   f rom  the   t h ree  term moving 
a v e r a g e   p l o t   o f   t h e   r e s p e c t i v e   p a r a m e t e r .  Sample t y p e s   a r e   i n d i c a t e d  by "blank" 
( c u t t i n g s ) .  "C" (convent ional  core) and "5" ( s i d e w a l l  core). Casing   po in ts   and  
t h e   t o p s  of a l l  f o r m a t i o n s   p e n e t r a t e d  by t h e   v e l l   a r e   d i s p l a y e d  on a l l  t a b l e s   w i t h  
a s s o c i a t e d   d e p t h s .  

Y 



T H E W  MTLWN PROFILE 

USISG THE T H E F L .  ALTEPATIOI; DXJF.X (TAI) 

t h e r m a l   a l t e r a t i o n   i n d e x  (TAI). The raw d a t a  p l o t   d i s p l a y s  t h e  TAI v a l u e s  of 
T h i s   f i g u r e   d i e p l a y s  a thermal  m a t u r i t y  p r o f i l e   f o r   t h e  well u s i n g   t h e  

i n d i v i d u a l   s a m p l e s   p l o t t e d   v e r s u s   d e p t h  (150 f o o t   i n t e r v a l s ) .   w i t h i n  a p a r t i c u -  
l ar  i n t e r v a l   a n  "A" i n d i c a t e s   o n e  TAI va lues   and  a "B" i n d i c a t e s  t w o  TAI de te r -  
mina t ions   o f   t he  cam v a l u e .   e t c .  The "AVG" g ives   t he   ave rage  TAI v a l u e  for 
t h a t   i n t e r v a l .  

t h ree   t e rm  rov ing   ave rage .  The "AVG" g i v e s   t h e   a v e r a g e   f o r   t h e   p a r t i c u l a r  
i n t e r v a l .  When B sample   l acks  a TAI v a l v e   f o r   i n t e r p r e t a t i o n .  a T A I  v a l u e  is 
taken   f rom  th i s   smoothed  curve for tha t   sample   depth .  

The t h r e e   t e r m   m o v i n g   a v e r a g e   p l o t   d i s p l a y s  a TAI p r o f i l e   m o t h e d  by a 

hydrocarbon  type .   end   the   numer ica l   va lues  of TAI co r re spond ing   t o   t h i s   t e r rn ino -  
T h e   d e s c r i p t i v e   t e r m i n o l o g y   u s e d   t o   d e f i n e   t h e r m a l   m a t u r i t y .   t h e   a s s o c i a t e d  

logy  i s  given below. 

?AI Value 

1.0 - 1.7 
1.8 - 2.1 
2.2 - 2.5 
2.6 - 3.5 
4.2 - 4 . 9  
3.6 - 4 . 1  

- > 5.0 

Descr ip t ive   Terminology 

Moderately  Immature (XI) 
I-ture (I) 

Moderately  Hature  (m) 
.\IBture (M) 
Very  Nature (W) 
Severe ly   A l t e red  (SA) 
Metamorphosed 

TAI Value Hvdrocarbon  Tvpe 

1.3 - i.5 Biogenic Gas 
1.5 - 2.2 Biogenic Gas and 

2.2 - 2.5 I m a t u r e  Heavy O i l  
2.5 - 3.2 Hacure O i l  
3.2 - 3.4  Mature Oil. Condensate 

Associated 

I m r u r e  O i l  

and Vet Gas 

- > 3.8 Petrogenic   Hethane Gas 

r i g h t  hand  margin.   The  exact  depth of t h e   t o p s  are g i v e n   i n   t h e   I n t r o d u c t i o n .  
T o t a l  well  dep th  16 i n d i c a t e d   a n d   l a b e l e d   v i t h   a p p r o p r i a t e   d e p t h .  

Tops are s h a m  by a d a s h e d   l i n e  (--) and  the  names are i n d i c a t e d   a l o n g   t h e  

Y 

Y 

Y 



JOB NU,WER: 3514 
WELL  NAME:  SANTA FE ROHMER #1 

FOPARTTION INTERPRETATION 
TABLE I 

GEOCHEM 
SMPLE 
NUMBER DEPTH INTERPRETATION 

0 NOT  SAMPLED 

03SH 

03NS 

04CB 

04NS 

O6NS 

06CB 

07CB 

2085 

2208 

2208-  3036 

2208-  3036 

3036 

3036-  4038 

3035-  4038 

4038 

4038-  6498 

6498 

6498-  6628 

6528 

6628-  7326 

7325 

BELL CANYON -I------- 

T A I  SHALE:  MODERATELY  MATURE  VERY GOOD BIOGENIC GAS  SOURCE - VERY GOOD POTENTIAL FOR OIL AND  GAS 
KEROGEN TYPE OIVGAS FACTOR: O I L  TYPE 72% GAS TYPE 27% 

T A I  SAND ' NONSOURCE - NO EVIDENCE OF RESERVOIRED LIGHT OIL - POSSIBLE TRACE  OF I W T U R E  OR 
BIODE~RADED HEAW OIL 
KEROGEN TYPE OIVGAS FACTOR: O I L  TYPE 66% GAS TYPE 33% 

CHERRY CANy 

T A I  CARB . MODERATELY  M4TURE POOR I W T U R E   O I L  AND ASSOCIATED GAS  SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

T A I  SAND : NONSOURCE - NO EVIDENCE OF RESERVOIRED LIGHT OIL - POSSIBLE TRACE  OF I W T U R E  OR 
BIODEGRADED HEAW O I L  
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 71% GAS TYP6 28% 

BRUSHY  CANY ---------- 
TAI SAND : NONSOURCE - FAIR TRACE OF RESERVOIRED IWTURE HEAW OIL 

KEROGEN TYPE OIVGAS FACTOR: O I L  TYPE 72% GAS  TYPE 27% 
"_""" BONE  SPRNGS I-------- 

T A I  CARB ' MATURE  VERY  GOOD O I L  AND ASSOCIATED GAS  SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 78% GAS  TYPE 21% 

T A I  CARB * M4TURE FAIR O I L  SOURCE - GOOD  GAS  SOURCE 
KEROG~N TYPE OILIGAS FACTOR: OIL TYPE 80% GAS  TYPE 19% 

Rating Parameters  as D e f i n e d  i n  GeoChem's Source  Rock  Reference Manual. 

M a t u r i t y   F a r e m e t e r s :   ( V I  - V i t r i n i t a   R e f l e c t a n c e  Used, ( T I   T A I  Used 
S8mpl.e Ty es: B l a n k - C u t t i n g s  C-Core,  S-Sidewal.1 Core  



JOB N W E R :   3 5 1 4  
WELL  NAME:  SANTA  FE  ROHMER #1 

TABLE I 
FOPMATION INTERPRETATION 

GEOCHEM 
SAMPLE 
NUMBER DEPTH INTERPRETATION 

O8CB 

09CB 

1 OSH 

1 OCB 

l l S H  

12SH 

12CB 

13SH 

13CB 

7325-  8630 

8630 

8630-  8950 

8950'~:,. 

8950-10116 

8950-10116 

10116 

101 16-1 0402 

10402 

10402-1  0786 

10402-1  0786 

10786 

10786-1  131 6 

10786-1 1316 

11316 

T A I  CARB . M4TURE FAIR OIL AN0 ASSOCIATED GAS  SOURCE 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 78% GAS TYPE 21% 

-___-___ 3RD  SAND 

T A I  CARB * MTURE POOR OIL SOURCE - FAIR GAS  SOURCE 

- WOLFCAMP 

T A I  SHALE:  MATURE FAIR OIL SOURCE - VERY GOOD GAS SOURCE 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 58% GAS TYPE 41% 

T A I  CARB . M4TURE POOR OIL SOURCC - GOOD  GAS  SOURCE 
KEROGEN TYPE OIL/GAS FACTOR: OIL TYPE 644: GAS TYPE 35% 

UPPER  PENN. 

T A I  SHALE: MTURE GOOD OIL SOURCE - VERY GOOO GAS SOURCE 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 49% GAS TYPE 50% 

STWWN --____-_ 
T A I  SHALE: MATURE  POOR OIL SOURCE - GOOO GAS SOURCE 

KEROGEN TYPE O I V G A S  FACTOR: OIL TYPE 44% GAS TYPE 65% 

T A I  CARB  M4TURE  VERY POOR  TO  POOR OIL SOURCE - FAIR GAS SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 57% GAS TYPE 42% 

ATOKA 

T A I  SHALE: MTURE VERY POOR OIL SOURCE - GOOD  GAS  SOURCE 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 37% GAS TYPE 62% 

T A I  CARE : MATURE  VERY POOR  TO  POOR OIL SOURCE - FAIR GAS  SOURCE 
KEROGEN TYPE OIL/GAS FACTOR: OIL TYPE 56% GAS TYPE 43% _"""" MORROW LIME ---------- 

R a t i n g   P a r a m e t e r s   a s   D e f i n e d  i n  GeoChem's Source  Rock Reference Manue l  
Samp le   Ty   as :   B lank -Cu t t i ngs  C-Core, S-Sidewall. Co re  
M a t u r i t y   F a p a m e t e r s :   ( V I  - V i t r i n i t e   R e f l e c t a n c e  Used, ( T I   T A I   U s e d  



JOB NUMBER: 3514 
WELL  NAME:  SANTA FE ROHMER #1 

FORMATION INTERPRETATION 
TABLE I 

GEOCHEM 
SAMPLE 
NUMBER DEPTH INTERPRETATION 

14CB  11316-1  1535  TAI CARE . MATURE POOR OIL AND ASSOCIATED GAS SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 46% GAS TYPE 63% 

11  536 MORROW CL. I----- 

15SH 11536-11909  TAI SHALE: MANRE POOR OIL SOURCE - EXCELLENT GAS SOURCE 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 39% GAS TYPE 60% 

15CB 11536-11909  TAI CARB . MATURE  VERY  POOR  TO POOR OIL SOURCE - FAIR GAS SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 34% GAS TYPE 55% 

1 SNS 11  536-1  1909  TAI SAND : NONSOURCE - NO EVIDENCE OF LIQHT OIL - POSSIBLE TRACE OF HEAW OR BIODEGRADED OIL OR 
PYROBITUMEN 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 45% GAS TYPE 54% 

11  909 """"" LOWER MORR. 

16NS 11909-12195  TAI SAND . NONSOURCE - NO EVIDENCE OF LIGHT OIL - FAIR TRACE  OF HEAW OR BIODEGRADED OIL OR 
PYROB~TUMEN 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 44% GAS TYPE 55% 

12195 - BARNET 

17SH 12195-12350  TAI SHALE:  MATURE  POOR OIL SOURCE - GOOD GAS SOURCE 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 34% GAS TYPE 65% 

12350 TOTAL DEPTH 

R a t i n g   P a r a m e t e r s   a s   D e f i n e d  i n  GeoChem's  Source Rock  Reference Manual. 
SampLe T y  es B l a n k - C u t t i n g s  C-Core, S-Sidewall. Core  
M a t u r i t y   p a r a m e t e r s :   ( V )  - V i t r i n i t e   R e f L e c t a n c e  Used, (T )   TA I   Used  



JOB NUMBER: 3514 
WELL  NAME:  SANTA FE  ROWER #1 

F O W T I O N  S W R Y  INTERPRETATION 
TABLE I1 

GEOCHEM T H E W L  M 4 N R I N  
SAMPLE 
NUMBER DEPTH LITHOLOGY T A I  XRO RICHNESS  RICHNESS 

TOC HC PRODUCTIVIN %OIL XGAS 
INDEX FACTOR  FACTOR 

0 NOT  SAMPLED 

03SH 

03NS 

04CE 

04NS 

05NS 

06CB 

07CB 

08CB 

09CB 

2085 

2208 

2208-  3036 

2208-  3036 

3036 

3036-  4038 

3036-  4038 

4038 

4038-  5498 

5498 

5498-  6628 

6628 

6628-  7325 

7325 

7325-  8630 

8630 

8630-  8960 

8960 

VERY GOOD 

FAIR 

FA1 R 

FA1 R 

GOOD 

EXCELLENT 

EXCELLENT 

VERY GOOD 

VERY GOOD 

FA1 R 

POOR 

VERY POOR 

POOR 

FA1 R 

VERY GOOD 

FAIR 

FAIR 

POOR 

0.05 

0.06 

0 .25  

0.17 

0.10 

0.23 

0.32 

0.36 

0.35 

72  

66 

80 

71 

72 

78 

80  

7 8  

80 

27 

33 

1 9  

28 

27 

21 

19 

21 

1 9  

R a t i n g   P a r a m e t e r s   a s   D e f i n e d  i n  GeoChem’s Source  Rock  Reference Manual. 
Thermal. M a t u r i t y   A b b r e v i a t i o n s :  I - Immatu re .   M I -Modera taLy   Immatu re ,   “Ma tu re  

MU-ModeFataLv  Mature.  VM-Vew  Mature .. ~ . .  -. . - . - ~ . -. . . 
Sam L e   T y   e s   E l a n k - C u t t i n g s .  C-Core,  S-SldewaLL  Core ** eal.ue ?ak&  f rom a 3-Term  Running  Average  o f  this Parameter  

SA-Severl.y At tered,   MT-Metazorphosed 



JOB NUMBER: 3514 
WELL  NAME:  SANTA FE ROHMER ti1 

FORMATION S W R Y  INTERPRETATION 
TABLE I1 

GEOCHEM 
SAMPLE 
NUMBER DEPTH LITHOLOGY T A I  XRO RICHNESS RICHNESS 

THERMAL MTURITY 
TOC  HC PRODUCTIVITY %OIL %GAS 

I N D E X  FACTOR  FACTOR 

1 OSH 8950-10116 SHALE M VERY GOOD 
1 OCB 

l l S H  

12SH 
12CB 

13SH 

13CB 

14CB 

15SH 

15CB 

15NS 

16NS 

8950%0116 

10116 

101 16-1  0402 

10402 

10402-10786 

10402-1  0786 

10786 

10785-1  1316 

10786-1  131  6 

11316 

11315-11536 

11 536 

11 536-1 I 9 0 9  

11 536-1 1909 

11 536-1 1909 

11 909 

11909-12195 

12195 

CARE M 

UPPER  PENN. 

SHALE M 
STRAW 

SHALE M 

CARE M 
A T O U  __________ 

SHALE M 

CARE M 

MORROW LIME 

CARE M 
""""" MORROW CL. 

SHALE M 

CARE M 
SAND M 

LOWER MORR. 

SAND M 
BARNET 

EXCELLENT 

VERY GOOD 

GOOD 

VERY GOOD 

GOOD 

VERY GOOD 

GOOD 

EXCELLENT 

VERY GOOD 

FAIR 

GOOD 

FA1 R 

POOR 

GOOD 

POOR 

VERY  POOR 

VERY  POOR 

VERY POOR 

VERY  POOR 

POOR 

VERY POOR 

VERY  POOR 

VERY POOR 

0.48  

0.43 

0.48 

0.46 

0.44 

0.41 

0.37 

0.60 

0.14 

0.43 

0.36 

0.26 

58  

64 

49 

44 
57 

37  

56 

45 

39  

34  

45  

44  

41 

35 

60 

55 

42 

62 

43  

53 

60 

65 

54  

55 

Rating Paramete rs  as D e f i n e d  i n  GeoChem's Source  Rock  Reference  Manuel  
Thermal. Ma tu r i t y   Abbrev ia t i ons :   I - Immatu re ,   M I -Modere teLy   Immatu re ,   "Ma tu re  

Sam Le T y  es BLank-Cut t ings ,  C-Core, S-SYdewaLl. Core  ** b a t u e   y a k &   f r o m  a 3 -Term  Runn ing   Ave rage   o f   t h i s   Pa ramete r  

W-Modera teL   Mature .  '."Very M a t u r e  
SA-SeverL  Aytered.   MT-Metmorphosed 



JOB NUMBER: 3514 
WELL NWE: SANTA FE ROHMER #1 

F O N T I O N  S W R Y  INTERPRETATION 
TABLE I1 

GEOCHEIW 
SAMPLE M4wR1TY TOC 
NUMBER DEPTH LITHOLOGY . T A I  XRO RICHNESS  RICHNESS 

HC PRODUCTIVITY x01 L XGAS 

17SH 121 95-1 2350 SHALE M GOOD POOR 0.40  34 65 

INDEX FACTOR  FACTOR 

12350 TOTAL  DEPTH 

I R a t i n g   P a r a m e t e r s  as D e f i n e d  i n  GeoChem's Source  Rock  Reference Manual, 
Thermal. Maturity Abbrev ia t ions :   I - Immature ,   MI -Modera te ly   Immature ,   "Mature  

Sam Le Ty es: Blank-Cutt ings.   C-Core. S-SidewaLl. Core  ** 6aLue Taken  f rom a 3-Term  Runnlng  Average  o f  t h i s  Parameter  

WModera teL   Ma tu re ,   VM-Very   Ma tu re  
SA-SeverLy  Aytered,  MT-Metamorphosed 



JOB NUMBER: 3514 
WELL NAME: SANTA  FE  ROWER #1 

FORMATION S W R Y  OF GEOCHEMICAL  DATA 
TABLE I11 

F O W T i O N  M E :  BELL CANYON ( 2208- 3036) 

SEDLMENT FACIES ( NO/ % > s1 s2 s3 Thh4x TOC T A I  %RD XAM %H XW %C  FACTOR  FACTOR 
PYROLYSIS DATA  (PPM) MATURITY KEROGEN TYPE %OIL %GAS 

SHALE SOURCE 
AVG 760.  14460.  470.  433  2.25  2.3 ”_ 

MIN 750.  14460.  470.  433  1.73  2.3 
38 50 12 0 71 28 

w 750. 14460. 470.  433  2.77  2.3 
”” 

”” 

SILICEOUS SOURCE NOT PRESENT.IN m Is  FONTION 

EVAPORITE SOURCE NOT  PRESENT I N  THIS FORMATION 

SAND/SILT NON-SOURCE C 3/ 60) 
AVG 270.  4190.  370.  432  0.77  2.4 ”” 

MAIN 270.  4190. 
25 63 12 0 

370.  432  0.51  2.3 
66  33 

MAX 270.  4190.  370.  432  1.20  2.4 ”_ 

”” 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term  Running  Avera B f o r  ALL  Values. 
Kerogen  Type:  Am-Amorphous/SepropeL,  H-Herbaceous, W-8oody. C - C o a l y / I n e r t i n i t e  



JOB NLMBER: 3514 
WELL  KAME:  SANTA FE ROHMER # I  

F O W T I O N  S W Y  OF  GEOCHEMICAL  DATA 
TABLE I11 

F O W T I O N  NAME:  CHERRY  CANY ( 3036-  4038) 

SEDIMENT FACIES ( NO/ X 1 S I  52 s 3  TMAX TOC T A I  XRO W XH XW %C FACTOR  FACTOR 
PYROLYSIS DATA (PW) MATURITY KEROGEN TYPE % O I L  %GAS 

SHALE SOURCE  NOT  PRESENT I N  T H I S   F O W T I O N  

SILICEOUS SOURCE NOT  PRESENT I N  THIS FORMATION 

EVAPORITE SOURCE NOT  PRESENT I N  THIS  FOWTION 

SAND/SILT NON-SOURCE ( 9/ 90) 
AVG 
MIN 

I 

260.  1300.  300.  438  0.54  2.4 
50.  410. 40.   436  0 .15  2 .4 

"" 28  72 0 0 71 28 

M/u( 420.  2300.  490.  441  1.01  2.4 
"" 

"" 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term Running A v e r a  e f o r  A l l .   Values.  
Keroge?  Type:  Am-Amorphous/Sapropel,  H-Herbaceous, W-fioody, C - C o a L y / I n e r t i n i t e  



JOB NUMBER: 3514 
WELL  NAME: SANTA FE ROHMER (I1 

FORMATION S W R Y  OF GEOCHEMICAL  DATA 
TABLE I11 

FORMATION NAME: BRUSHY  CANY ( 4038-  5498) 

SEDIMENT FACIES ( NO/ X ) s1 52 s3 l"w PYROLYSIS DATA  (PPM) hMTURITY KEROGEN TYPE %OIL %GAS 
TOC T A I  XRO M XH %W XC  FACTOR  FACTOR 

.SHALE SOURCE NOT  PRESENT IN  THIS  FORMTION 

CARBONATE  SOURCE NOT  PRESENT I N  THIS FORMATION 

SILICEOUS SOURCE NOT  PRESENT IN  THIS  FORMTION 

EVAPORITE SOURCE NOT  PRESENT I N  THIS FORMATION 

AVG 
SAND/SILT NON-SOURCE ( 14,400) 
MIN 
MAX 

470. 4025. 
120. 

322.  438  1.01  2.5 "" 31 66 2 0 
1170.  270. 435 0.32 2.4 

71 28 

1330.  11990.  470.  442  3.08 2.6 
"_ 
" 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term Running A v e r a  e f o r  ALL  VaLues. 
Kerogen  Type:  Am-Amorphous/SapropeL,  H-Herbaceous,  W-hody,  C-CoaLy/Inert in i te 



JOB NUMBER: 3614 
WELL M E :  SANTA FE ROHMER #l 

FORMATION S W R Y  OF  GEOCHEMICAL  DATA 
TABLE 111 

FORMATION M E :  BONE  SPRNGS ( 6498- 6628)  

SEDIMENT FACIES < NO/ X ) s1 52 53 TMAX TOC T A I  XRO XAM XH XW XC  FACTOR  FACTOR 
PYROLYSIS DATA  (PPM) MTURITY KEROGEN TYPE XOlL %GAS 

SHALE SOURCE  NOT PRESENT I N   T H I S  FORMATION 

CARBONATE  SOURCE 
AVG 

c 12/100) 

MIN 
MAX 4710.  11690.  990.  449  6.04 2 . 6  "" 

1720.  4276.  616.  444  1.82  2.6 
280. 600. 310. 437  0.68 2.6 

"- 45  54 0 0 78  21 
-I- 

SILICEOUS SOURCE  NOT PRESENT I N  THIS FORM4TION 

EVAPORLTE SOURCE  NOT PRESENT I N  THIS FORMATION 

SANWSLLT NON-SOURCE NOT PRESENT IN THIS FORMATION 
~~~~ ~ ~~~~~~ ~~~~~~ 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  e 3-Term  Running  Avera e for  ALL  VaLues. 
Kerogen  Type:  Am-Amorphous/SapropeL,  H-Herbaceous, W-jtoody. C - C o a L y / I n e r t i n i t e  

~~~~~ ~~~~~~ 



JOB NUMBER: 3514 
WELL  NAME: SANTA  FE ROHMER #1 

FORMATION  NAME: 1ST SAND ( 6628-  7326) 

FORMATION S W R Y  OF  GEOCHEMICAL  DATA 
TABLE I11 

SEDIMENT FACIES ( NO/ X I si 52 s3 ”Ax TOC T A I  XRO W %H XW LC FACTOR  FACTOR 
PYROLYSIS DATA (PPW W N R I T Y  KEROGEN  TYPE. %OIL %GAS 

SHALE SOURCE  NOT PRESENT I N   T H I S  FORMATION 

CARBONATE  SOURCE> ( 7/100) 
AVG 
MIN 
M u  

618. 1326. 320. 447 1 .32  2.7 
260. 680. 240. 446 0.69 2 . 6  

”- 60 60 0 0 80 20 

1210. 2430.  430.  449  1.86  2.7 ”_ 

“” 

SILICEOUS SOURCE NOT PRESENT I N  THIS FORMATION 

EVAPORITE SOURCE NOT PRESENT I N   T H I S  FORM4TION 

SAND/SILT NON-SOURCE NOT PRESENT IN THIS FOWTION 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term R u n n i n g   A v e r a  e f o r  All. VaLues. 
Kerogen  Type:  Am-Amorphous/Sapropel., H-Herbaceous, W-ioody, C-Coal .y / Iner t in i te  



JOB NUMBER: 3614 
WELL  NAME:  SANTA FE ROHMER #1 

FORMATION S U W R Y  OF GEOCHEMICAL  DATA 
TABLE I11 

FORMATION NAME: 2ND SAND ( 7326- 8630) 

SEDIMENT FACIES ( NO/ % 1 s1 s2 s3 w TOC T A I  XRD ‘%AM XH %W XC  FACTOR  FACTOR 
PYROLYSIS DATA (PphA) WTURITY KEROGEN TYPE %OIL %GAS 

SHALE SOURCE  NOT PRESENT I N   T H I S  FORMATION 

AVG 
CARBONATE  SOURCE ( 12/1OD) 

MIN 
529. 1000. 364. 453 0.97 2.7 
310. 660. 200. 460 0 .47  2.7 

“_ 

”_ 

47 49 1 1 77 22 

MAX 840. 1740. 600. 465  1.94 2.8 ” 

SILICEOUS SOURCE  NOT PRESENT I N  THIS FORMATION 

EVAPORITE SOURCE  NOT PRESENT I N   T H I S   F O W T I O N  

SAND/SILT NON-SOURCE NOT PRESENT’ IN THIS FORMATION 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  e 3-Term R u n n i n g   A v e r a  e f o r   A l l   V a l u e s .  
Kerogen  Type:  Am-Amorphous/Sapropel ,   H-Herbaceous,  W-ioody.  C-Coaly/ Inert in i te 



JOE NLIIWBER: 3514 
WELL  NAME:  SANTA FE ROHMER #1 

FOFUWTION S U W R Y  OF GEOCHEMICAL  DATA 
TABLE I11 

FORMTION NAME: 3R0 SAND ( 8630-  8950) 

SEDIMENT FACIES ( NO/ X 1 s1 52 s3 TM4x TOC T A I  XRO %Ah4 XH !&V XC  FACTOR  FACTOR 
PYROLYSIS DATA  (PPM) MTLJRITY KEROGEN TYPE %OIL %GAS 

SHALE SOURCE  NOT  PRESENT I N  THIS   FOWTION 

~ ~~ ~ ~~~ ~~~~ 

AVG 
CARBOMTE SOURCE ( 3/100) 

MIN 
400. 730.  310.  462 0.67 2.8 ” 
400,  730.  310.  452 0.41 2 .8  

60 SO 0 0 80 20 

MAX 400.  730. 310. 452 0.99 2.8 ”_ 

”_ 

SILICEOUS SOURCE  NOT  PRESENT I N  THIS  FOWTION 

EVAPORITE SOURCE  NOT PRESENT I N  THIS  FOWTION 

SANO/SILT NON-SOURCE  NOT PRESENT I N  THIS   FOWTION 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  e 3-Tern Runn ing   Avere  e fo r  ALL  VeLues. 
Kerogen  Type:  Am-Amorphous/SapropeI,  H-Herbaceous. W-Woody, C - C o a L y / I n e r t i n i t e  

~~~ ~ ~ 



JOB NUMBER: 3614 
WELL NAME: SANTA FE ROHMER #1 

FORMATION S W R Y  OF GEOCHEMICAL  DATA 
TABLE I11 

F O W T I O N  M E :  WOLFCPMP ( 8960-10116) 

SEDIMENT FACIES ( NO/ X 1 

( 1/ 8 )  

PYROLYSIS DATA (PFM) 
s1 52 s3 l"4X TOC T A I  

MATURITY KEROGEN TYPE %OIL XGAS 

SHALE SOURCE 
AVG 
MIN 
M9x 

XRO XAM %H ZW XC  FACTOR  FACTOR 

670. 740. 230.  451  2.06  3.0 
670. 740.  230.  451  2.06  3.0 

" 26  42  16  16 57 42 

670.  740. 230. 451  2.06 3.0 "" 

"_ 

AVG 
CARBON4TE  SOURCtIf ( 11,' 92) 

MIN 
M9x 

376.  491 . 356.  432  1.05 2.9 
60. 130. 200.  372  0.51  2.8 

840.  890.  870.  467  1.55  2.9 

"_ 29 50 7  12  63  36 
"" 

"" 

SILICEOUS SOURCE  NOT  PRESENT I N  T H I S   F O W T I O N  

EVAPORITE SOURCE  NOT  PRESENT I N   T H I S  FORMATION 

SANO/SILT NON-SOURCE  NOT  PRESENT I N  THIS FORMATION 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term Running A v e r a  e f o r  ALL  Values. 
Kerogen  Type:  Am-Amorphous/SapropeL.  H-Herbaceous, W-Zoody. C - C o a L y / I n e r t i n i t e  



JOB NUMBER: 3614 
WELL  NAME: SANTA FE ROHMER #1 

FORMATION S U W R Y  OF GEOCHEMICAL  DATA 
TABLE I11 

FORMATION NAME:  UPPER  PENN. (10115-10402) 

SEDIMENT FACIES ( NO/ X 1 

AVG 
SHALE SOURCE ( 3/100) 

M I N  
MAX 

PYROLYSIS DATA ( P W )   W T U R I N  KEROGEN TYPE XOIL XQAS 
s1 s2 53 T h w  TO€ T A I  XRO XAM XH XW %C  FACTOR  FACTOR 

835.  895. 
750. 720. 

285. 469 2.11  3.1 
220.  458  1.50 3.1 

920. 1070. 350.  450  2.53  3.1 ”” 

- 22  29  24 24  49 60 
I“ 

CARBONATE  SOURCE  NOT  PRESENT I N  THIS FORMATION 

SILICEOUS SOURCE  NOT PRESENT I N   T H I S  FORMATION 

EVAPORITE SOURCE  NOT PRESEYT I N  THIS FORMATION 

SANO/SILT NON-SOURCE  NOT PRESENT I N   T H I S  FORMATION 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term R u n n i n g   A v e r e  e f o r  ALL  VaLues. 
Kerogen  Type:  Am-Amorphous/SapropeL,  H-Herbaceous,  W-ioody.  C-CoaLy/Inert infte 



JOB NUMBER: 3514 
WELL  NAME: SANTA  FE ROHMER #1 

FORMATION S M R Y  OF GEOCHEMICAL  DATA 
TABLE I11 

FORMATION  NAME: STRAW (10402-10786) 

SEDIMENT FACIES ( NO/ X 1 s1 52 53 TMAX TOC T A l  XRO XAM %H XW %C  FACTOR  FACTOR 

380. 
380. 

460.  210.  458  1.38  3.2 
460. 

"" 15 31 23  31 43 56 
210.  458  1.38  3.2 

PYROLYSIS DATA (PFW MATURITY KEROGEN TYPE %OIL %GAS 

AVG 
SHALE SOURCE ( 1/ 33) 

MIN "- 
MAX 380.  460.  210.  458  1.38  3.2 "- 
CARBONATE  SOURCE 
AVG 

( 2/ 6 7 )  

MIN 
MAX 

125.  160.  190.  450  0.58  3.2 " 

60. 80.  
28 35  12  20 

180.  438  0.20  3.2 
55 44 

200.  240. 200. 462  0.97  3.2 
" 

"" 

SILICEOUS SOURCE  NOT PRESENT I N  THIS FORMATION 

EVAPORITE SOURCE  NOT  PRESENT I N  THIS FORMATION 

SAND/SILT NON-SOURCE  NOT PRESEM I N   M I S  FORMATION 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term  Running  Avera e f o r  ALL  Values.  
Kerogen  Type:  Am-Amorphous/Saprope'L,  H-Herbaceous.  W-8oody. C - C o a L y / I n e r t i n i t e  



JOB NUMBER: 3514 
WELL NAME: SANTA FE ROHMER #1 

FORMATION S U W R Y  OF GEOCHEMICAL  DATA 
TABLE I11 

F O W T I O N  NAME: A T O M  (10786-11316) 

SEDIMENT FACIES ( NO/ X 1 
PYROLYSIS DATA  (PPM) MATURITY s1 52 s3 T" TOC T A I  XRO %AM XH %W LC FACTOR  FACTOR 

( 1/ 17) 
140.  200. 230.  487  1.20  3.2 
140.  200. 

"- 9 26  33  33 
230.  487  1.20  3.2 

37 62 

MAX '.I 140.  200.  230.  487  1.20 3.2 " 

KEROGEN  TYPE. %OIL %GAS 

SHALE SOURCE 
AVG 
MIN ": 

"_ 
CARBONATE  SOURCE 
AVG 

( 5/ 83) 
MIN 

63.  105.  205.  419  0.61  3.2 "- 
30. 30. 80. 327  0.27  3.2 

23 41 21 14 56 43 

M4x 100. 160.  300.  493  0.73  3.2 
"- 
"" 

SILICEOUS SOURCE  NOT PRESENT I N   M I S  FORMATION 

EVAPORITE SOURCE  NOT PRESENT I N   T H I S  FORMATION 

SANO/SLLT NON-SOURCE  NOT  PRESENT I N  THIS FORMATION 

M a t u r i t y   P a r a m e t e r s   T a k e n  from a 3-Term  Running  Avere e f o r   A I L  VaLues. 
Kerogen  Type:  Am-Amorphous/SapropeL,  H-Herbaceous. W-8oody. C - C o a L y / I n e r t i n i t e  



JOB NUMBER: 3514 
WELL NAME: SAMA FE ROWER # I  

FORMATION S W R Y  OF GEOCHEMICAL  DATA 
TABLE I11 

FORMATION NAME: MORROW LIME (11316-11536) 

SEOIMEKT FACIES ( NO/ X 1 s1 s2  s3 w TOC TAI   WTURITY 
PYROLYSIS DATA  (PPM) KEROGEN TYPE %OIL %GAS 

CARBONATE  SOURCE 
AVG 

( 2/100) 
MIN 
tax  

30.  20. 350.  382  0.38  3.2 
30. 20.  350.  382  0.32  3.2 
30. 20.  350.  382 0.44 3.2 "" 

"" 10 60 10 30 46 54 
"" 

SILICEOUS SOURCE  NOT PRESENT I N  THIS FORMATION 

EVAPORITE SOURCE  NOT PRESENT I N   T H I S   F O W T I O N  

SANO/SILT NON-SOURCE NOT PRESENT'IN THIS  FORMATION 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term Running A v e r a  e f o r  ALL VaLues. 
Keroger  Type:  Am-Amorphous/SapropeL.  H-Herbaceous, W-jboody. C - C o a L y / I n e r t i n i t e  



JOB NU.WER: 3514 
WELL NWE: SANTA  FE ROHMER #1 

F O W T I O N   S U W Y  OF GEOCHEMICAL DATA 
TABLE I11 

F O W T I O N  NAME:  MORROW CL. (11536-11909) 

SEDIMENT FACIES ( NO/ X ) 

AVG 
SHALE SOURCE ( 1/ 33) 
MIN 
MAX 

PYROLYSIS DATA  (PPM) s1 s2  53 w TOC T A I  
WTURITY KEROGEN TYPE %OIL %GAS 

XRO Y M  XH %W %C  FACTOR  FACTOR 

340.  2050. 500.  489 4.85  3.3 
340.  2050.  500.  489  4.86  3.3 

"" 0 50  20  30 39 
340. 

61 
2050.  500.  489  4.85  3.3 

"_ "_ 
CARBONATE  SOURCE 
AVG 

( 1/ 33) 
MIN 
MAX 

90.  120. 720.  496  0.78  3.2 
90.  120.  720.  496  0.78  3.2 
90. 120. 720.  496  0.78  3.2 " 

"- 0 36  28  36  33  66 -" 

SILICEOUS SOURCE NOT  PRESENT I N   T H I S   F O W T I O N  

EVAPORITE SOURCE NOT  PRESENT I N   T H I S  FORMATION 

SANO/SILT NON-SOURCE ( 1/ 33) 
AVG 
MIN rwx 

90.  160.  250.  476  0.89  3.3 
90.  160.  250.  475  0.89  3.3 
90.  150.  250.  475  0.89  3.3 "_ 

"" 10 40 30  20  45 55 "_ 

M a t u r i t y   P a r a m e t e r s   T a k e n  from a '3 -Term  Runn ing   Avera  e f o r  ALL  Values. 
Kerogen  Type:  Am-Amorphous/SapropeL,  H-Herbaceous, W-Woody, C - C o a L y / I n e r t i n i t e  



JOE NUMBER: 3514 
WELL  NAME: SANTA  FE ROHMER #1 

FORMATION S W Y  OF  GEOCHEMICAL  DATA 
TABLE I11 

FOPJWTION  NAME: LOWER  MORR. (11909-12195) 

SEDIMENT FACIES ( NO/ X 1 s1 s2 

SHALE SOURCE c ,  NOT PRESENT I N  THIS FORMATION 

PYROLYSIS DATA  (PPM) 
53 TM4x TOC T A I  XRO XAM X H  '%W XC  FACTOR  FACTOR 

MTURITY KEROGEN TYPE %OIL %GAS 

' 5  
CARBONATE SOURCE- NOT  PRESENT I N  THIS FORMATION 

SILICEOUS SOURCE NOT  PRESENT I N  THIS FORMATION 

EVAPORITE SOURCE NOT PRESENT I N  THIS FORMATION 

AVG 
SAND/SILT NON-SOURCE ( 2/100) 

MIN 
MAX 

130. 400. 840. 515 1.03 3.4 
130. 400. 840. 515 0.40  3.4 
130. 400. 840. 515  1.66 3.4 "_ 

"_ 15 31 23 31 43  56 "_ 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term Running A v e r e  a f o r  ALL  Values. 
Kerogen  Type:  Am-Amorphous/SapropeL,  H-Herbaceous,  W-ioody,  C-CoaLy/Ineptinite 



JOB NUMBER: 3614 
WELL  NAME:  SANTA FE ROHMER #1 

F O W T I O N  S W R Y  OF GEOCHEMICAL  DATA 
TABLE 111 

FORMATION  NAME:  BARNET (12196-12360) 

SEDIMENT FACIES NO/ X 1 

AVG 
SHALE  SOURCE ( 2/100) 

MIN 
"3 

PYROLYSIS DATA  (PPM) 
s1 52 s 3  TMAX TOC T A I  

MTURITY KEROGEN  TYPE %OIL %GAS 
%RO %M4 XH XW %C FACTOR  FACTOR 

360. 
170. 

516. 
410. 

1680.  491  1.86  3.4 
1420.  472  1.70  3.4 

"" 4 26 34  34  34 66 

530. 6 2 0 .  1740. 611 2 .02  3.4 "" 

"" 

CARBONATE  SOURCE  NOT  PRESENT I N  THIS FOFMATION 

SILICEOUS SOURCE  NOT  PRESENT I N  T H I S   F O W T I O N  

EVAPORITE SOURCE  NOT  PRESENT I N  THIS FORMATION 

SAND/SILT NON-SOURCE  NOT  PRESENT I N  THIS FORMATION 

M a t u r i t y   P a r a m e t e r s   T a k e n   f r o m  a 3-Term Running A v e r a  e f o r   A l l   V a l u e s .  
Kerogen  Type:  Am-horphous/Sapropel .   H-Herbaceous, W-jtoody, C - C o a l y / I n e r t i n i t e  



JOB NUMBER: 3514 
WELL  NAME:  SANTA FE ROHMER #I 

SAMPLE INTERPRETATION 
TABLE I V  

GEOCHEAO 

NUMBER 
SAMPLE 

DEPTH INTERPRETATION 

0 NOT  SAMPLED ------I 

2085 

2208 
DO2 2600 

004  2800 

3036 
007 31 00 

009 3300 

01 3  3700 

016  4000 

4038 
01 7 41 00 

018  4200 

020 4400 

022  4600 

LAMAR LIME __________ 
"" -"" BELL CANYON 

T A I  SHALE:.MODERATELY MTURE VERY GOOD B I W E N I C  GAS  SOURCE - VERY GOO0 POTENTIAL FOR OIL AND  GAS 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 72% GAS TYPE 27% 

KEROGiN  TYPE OIVGAS FACTOR: OIL TYPE 66% GAS TYPE 33% 
T A I  SAND ' NONSOURCE - NO EVIDENCE OF RESERVOIRED LIGHT OIL - FAIR  POSSIBILITY OF I W T U R E   H E A W   O I L  

CHERRY  CANY 

T A I  , CARB . MODERATELY MTURE POOR I W T U R E   O I L  AND ASSOCIATED GAS  SOURCE 

T A I  SAND . NONSOURCE - NO EVIDENCE OF RESERVOIRED HYDROCARBON 

T A I  SAND . NONSOURCE - NO EVIDENCE OF RESERVOIRED LIGHT OIL - FAIR  POSSIBILITY OF I W T U R E   H E A W   O I L  

T A I  SAND . NONSOURCE - MINOR TRACE OF RESERVOIRED I W T U R E  OR BIODEGRADED  HEAVY OIL 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

KEROG~N TYPE OILAAS FACTOR: OIL TYPE 71% GAS TYPE 28% 

KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 714: GAS TYPE 28% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 71% GAS TYPE 28% 
""""" BRUSHY  CANY 

T A I  SAND . NONSOURCE - GOOD  SHOW  OF RESERVOIRED  HEAVY OIL 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 71% GAS TYPE 28% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 72% GAS TYPE 27% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

T A I  SAND . NONSOURCE - FAIR TRACE  OF RESERVOIRED I W T U R E   H E A W   O I L  

T A I  SAND . NONSOURCE - FAIR TRACE  OF  RESERVOIRED I M T U R E  HEAVY O I L  

T A I  SAND ' NONSOURCE - NO EVIDENCE  OF  RESERVOIRED LIGHT O I L  - FAIR  POSSIBILITY OF I W T U R E   H E A W   O I L  
KEROGiN TYPE O I V G A S  FACTOR: OIL TYPE 66% GAS TYPE 33% 

R a t i n g   P e r e m e t e r s  as D e f i n e d  i n  GeoChem's Source  Rock Reference Manual. 
Sample  Types:  BLank-Cutt ings  C-Core,  S-Sidewall .  C o r e  
M a t u r i t y   a r a m e t e r s :   ( V I  - V i t r i n i t e   R e f l e c t a n c e  Used, (TI TA I   Used  



JOB N W E R :  3514 
WELL M E :  SANTA  FE ROHMER #I 

SAMPLE INTERPRETATION 
TABLE I V  

GEOCHEM 

NUMBER 
SAMPLE 

DEPTH INTERPRETATION 

025 4900 ’ T A I  SAND : NONSOURCE - NO EVIDENCE  OF  RESERVOIRED LIGHT O I L  - POSSIBLE TRACE  OF  1hTtATURE OR 
BIODEGRADED  HEAVY OIL 
KEROGEN TYPE OIVGAS FACTOR: O I L  TYPE 71% GAS TYPE 28% 

028 5200 

5498 

031 5500 

032 5600 

035  5900 

038  6200 

039  6300 

042 6600 

6628 

043  6700 

045 6900 

046 7000 

T A I  SAND . NONSOURCE - NO EVIDENCE  OF  RESERVOIRED LIGHT O I L  - FAIR  POSSIBILITY OF I W T U R E  HEAVY O I L  
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 71% GAS TYPE 28% 

BONE  SPRNQS 

T A I  CARB * MODERATELY  MATURE GOOD I W T U R E   O I L  AND ASSOCIATED GAS SOURCE - VERY GOOD BIOGENIC GAS 
SOU& 
KEROGEN TYPE O I V G A S  FACTOR: O I L  TYPE 80% GAS TYPE 19% 

T A I  CARB . MATURE FAIR   O IL  SOURCE - GOOD  GAS  SOURCE 
, K E R O G ~ N  TYPE OIVGAS FACTOR: OIL TYPE 75% GAS TYPE 24% 

T A I  CARE : MODERATELY  MATURE  VERY GOOD I W T U R E  OIL AND ASSOCIATED GAS SOURCE - VERY GOOD BIOGENIC 
GAS SOURCE 
KEROGEN TYPE O I V G A S  FACTOR: O I L  TYPE 80% GAS TYPE 19% 

KEROGEN TYPE O I V G A S  FACTOR: O I L  TYPE 77’X GAS TYPE 22% 
T A I  CARE : M4WRE EXCELLENT O I L  AND ASSOCIATED GAS SOURCE I 

T A I  CARE 1 MATURE VERY GOOD O I L  AND ASSOCIATED GAS SOURCE 

T A I  CARE . WTURE POOR OIL SOURCE - FAIR GAS SOURCE 

K E R O G ~ N  TYPE OIL/GAS FACTOR: OIL TYPE 77x GAS TYPE 22% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 
,ST SAND 

T A I  CARB . M4TURE POOR OIL SOURCE - FAIR GAS SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

T A I  CARE . WTURE  FAIR  OIL SOURCE - GOOD GAS SOURCE 

T A I  CARE . MATURE F A I R   O I L  AND ASSOCIATED GAS SOURCE 

Sample Ty es B l a n k - C u t t i n g s  C-Core, S - S i d e w a l l  C o r e  
Rating Paramete rs  as D e f i n e d  i n  GeoChem’s Source  Rock   Reference  Manua l  

M a t u r i t y   F a r A r n e t e r s :   ( V I  - V i t r i n i t e   R e f l e c t a n c e  Used, ( T I   T A I   U s e d  



JOB NUMBER: 3514 
WELL M E :  SANTA FE ROHMER #1 

SAMPLE INTERPRETATION 
TABLE I V  

GEOCHEM 

N W E R  
SAMPLE 

DEPTH INTERPRETATION 

048 7 2 0 0   T A I  CARE . MATURE GOOD OIL AND ASSOCIATED GAS  SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

062 7600 TAI CARE . MATURE POOR OIL SOURCE - FAIR GAS SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 77% GAS TYPE 22% 

053 7700 T A I  CARE . MATURE  POOR OIL SOURCE - FAIR GAS  SOURCE 
K E R O G ~ N  TYPE<OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 
054 7800 T A I  CARE . MATURE GOOD OIL AN0  ASSOCIATED GAS  SOURCE 

065 7900 

056 8000 

T A I  CARE . MATURE F A I R   O I L  SOURCE - GOOD GAS SOURCE 
1 KEROG~N TYPE  OIVWS FACTOR: OIL TYPE 80% GAS TYPE 19% 

T A I  CARE . MATURE  POOR O I L  SOURCE - FAIR GAS  SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 78% GAS TYPE 21% 

068 8200 T A I  CARE . MATURE FAIR OIL SOURCE - GOOD GAS  SOURCE 

061 8500 T A I  CARE . WTURE  FAIR OIL. AND ASSOCIATED GAS  SOURCE 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 69% GAS TYPE 30% 

K E R O G ~ N  TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

8630 3RD SAND 
063 8700 T A I  CARB . MATURE  POOR OIL SOURCE - FAIR GAS  SOURCE 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 80% GAS TYPE 19% 

8960 WOLFCAMP 

066 9000 T A I  CARB : NATURE FAIR OIL SOURCE - GOOD  GAS  SOURCE 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 75% GAS TYPE 24% 

068 9200 'Z '> 
T A I  CARE : MATURE FAIR OIL SOURCE - GOOD GAS  SOURCE 

KEROGEN TYPE OIVGAS FACTOR: O I L  TYPE 77% GAS TYPE 22% 

R a t i n g   P a r e m e t a r s  as D e f i n e d  i n  GeoChem's  Source Rock  Reference  Manual  
Sample  Ty as: B l a n k - C u t t i n g s  C-Cora,  S-Sidewall. Co re  
M a t u r i t y   E a r a m e t e r s :   ( V I  - V i t r i n i t a   R e f l e c t a n c e  Used,  (T)  TAI  Used 



JOB NUMBER: 3514 
WELL  NAME:  SANTA  FE ROHMER #1 

SAMPLE INTERPRETATION 
TABLE I V  

GEOCHEM 
SAMPLE 
N W E R  DEPTH INTERPRETATION 

069  9300  TAI  CARE ' MATURE  POOR OIL SOURCE - FAIR GAS SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 64% GAS TYPE 36% 

070  9400 

071  9500 

073  9700 

074  9800 

075  9900 

077  101 00 

10116 

078 10200 

079 10300 

10402 

081  10500 

082  10600 

083 10700 

T A I  CAR8 ' MATURE  VERY  POOR  TO  POOR OIL SOURCE - FAIR GAS SOURCE 

T A I  CARE . MATURE  VERY  POOR  TO  POOR OIL SOURCE - FAIR GAS SOURCE 

T A I  CARE . MATURE GOOD OIL AN0 ASSOCIATED GAS SOURCE 

T A I  CARE : MATURE FAIR OIL AN0 ASSOCIATED GAS SOURCE 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 72% GAS TYPE 27% 

T A I  ' CARE . MATURE  VERY  POOR  TO  POOR OIL SOURCE - FAIR GAS SOURCE 

K E R O G ~ N  TYPE OIVGAS FACTOR: OIL TYPE 43% GAS TYPE 66% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 55% GAS TYPE 44X 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 65% GAS TYPE 34% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 58% GAS TYPE 41% 

T A I  SHALE: MATURE FAIR  OIL SOURCE - VERY GOOD GAS SOURCE 
KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 58% GAS TYPE 41% 

""""" UPPER  PENN. ---------- 
T A I  SHALE: MATURE FAIR OIL SOURCE - VERY GOOD GAS SOURCE 

KEROGEN TYPE OIL/GAS FACTOR: OIL TYPE 43% GAS TYPE 56% 

KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 57% GAS TYPE 42% 
T A I  SHALE: MATLIRE GOOD OIL SOURCE - VERY GOOD GAS SOURCE 

"" _"_ STMWN -----__- 
T A I  SHALE: MATURE  POOR OIL SOURCE - GOO0 GAS SOURCE 

KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 44% GAS TYPE 55% 

T A I  CARE ' MATURE  VERY  POOR  TO  POOR OIL SOURCE - FAIR GAS SOURCE 
KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 45% GAS TYPE 54% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 72% GAS TYPE 27% 
T A I  CARE ' MATURE  POOR OIL AND ASSOCIATED GAS SOURCE 

Rating Paramete rs  as D e f i n e d  i n  GecChern's Source Rock Refe rence  Manual. 
Sa rnph   Ty rs :   BLank -Cu t t i ngs   C -Core .   S -S idewa l l .  Co re  
M a t u r i t y   a r a r n e t e c s :  ( V I  - V l t r i n i t e   R e f t e c t a n c e  Used,  (T)  TAI  Used 

Q1 
0 



JOB NUMBER: 3514 
WELL  NAME:  SANTA FE ROWER #1 

SAMPLE INTERPRETATION 
TABLE I V  

GEOCHEM 
SNAPLE 
NUMBER DEPTH INTERPRETATION 

10786 “”””” ATOM 

084  10800 T A I  CARB . MATURE  POOR O I L  AN0 ASSOCIATED GAS SOURCE 

085  10900 T A I  CARB * MATURE  VERY  POOR  TO  POOR OIL SOURCE - FAIR GAS SOURCE 

086  11000 T A I  CARB : MATURE  POOR O I L  AN0 ASSOCIATED G i S  SOURCE 

KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 46% GAS TYPE 53% 

KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 61% GAS TYPE 38% 

KEROGEN TYPE OIVGAS FACTOR: O I L  TYPE 70% GAS TYPE 29% 

087  11100 T A I  SHALE: MATURE  VERY  POOR OIL SOURCE - GOOD GAS SOURCE 
KEROGEN TYPE OIVGAS FACTOR: O I L  TYPE 37!! GAS TYPE 62% 

088 11 200 T A I  CARB . MATURE  VERY  POOR  TO  POOR OIL SOURCE - FAIR GAS SOURCE 
’ KEROG~N TYPE OIVGAS FACTOR: OIL TYPE 4% GAS TYPE 52% 

11316 MORROW LIME 

091 1 1  500 T A I  CARB * MATURE  POOR O I L  AN0  ASSOCIATED GAS SOURCE KEROGEN TYPE OIVGAS FACTOR: OIL TYPE 46% GAS TYP6 53% 

1 1  636 MORROW CL. 

092 11 600 T A I  CARE . MATURE  VERY POOR TO  POOR O I L  SOURCE - FAIR GAS SOURCE , 

093 11700 TAI SHALE: MATURE POOR OIL SOURCE - EXCELLENT GAS SOURCE 

094 11 800 MIXED SOURCE  NON-SOURCE LITHOLOGIES 

095 1 1  900 T A I  SAND . NONSOURCE - NO EVIDENCE  OF L IGHT  OIL  - POSSIBLE TRACE  OF HEAVY OR BIODEGRADED OIL OR 

K E R ~ N  TYPE OIVGAS FACTOR: OIL TYPE 34% GAS TYPE 65% 

KEROGEN TYPE O I V G A S  FACTOR: O I L  TYPE 39% GAS TYPE 60% 

KEROGEN TYPE OIVGAS FACTOR: O I L  TYPE 45% GAS TYPE 64% 
PYROB~TUMEN 

1 1  909 LOWER W R R .  

R a t i n g   P a r a m e t e r s  as D e f i n e d  i n  GeoChem‘s Source  Rock Refe rence  Manual. 

M a t u r i t y   F a r m e t e r s :  ( V I  - V i t r i n i t e   R e f L e c t a n c e  Used, (T I  TA I   Used  
SampLe Ty es: Blank-Cut t ings  C-Core,   S-SidewaLL  Core 



JOB NUMBER: 3514 
WELL NAME: SANTA  FE ROHMER #1 

TABLE I V  
SAMPLE INTERPRETATION 

GEOCHEM 
SAMPLE 
NUMBER DEPTH INTERPRETATION 

097 12100 T A I  SAND ' NONSOURCE - NO EVIDENCE OF L IGHT  OIL  - FAIR TRACE OF HEAW OR BIODEGRADED O I L  OR 

KEROGEN TYPE O I V G A S  FACTOR: O I L  TYPE 44X GAS TYPE 55% 
PYROFJ~TUMEN 

121 95 

098 12200 

099 12300 

12350 

T A I  SHALE: WTURE VERY POOR O I L  SOURCE - GOOD GAS SOURCE 
KEROGEN TYPE O I V G A S  FACTOR: OIL TYPE 31% GAS TYPE 68% 

T A I  SHALE: WTURE  FAIR  OIL SOURCE - VERY GOOD GAS SOURCE 
KEROGEN TYPE O I V G A S  FACTOR: OIL TYPE 37% GAS TYPE 62% 

Rating Paramete rs  as D e f i n e d  i n  GeoChem's Source  Rock Reference Manual- 
SampLe T y  8s: B l a n k - C u t t i n g s   C - C o r e ,   S - S i d e w a l l  Co re  
M a t u r i t y   F a r a m e t e r s :   ( V I  - V i t r i n i t e   R e f L e c t a n c e  Used, (T) TAX Used 

2 c 



JOB N W E R :   3 5 1 4  
WELL NAME:  SANTA  FE ROWER #1 

S W L E   S U W R Y  INTERPRETATION 
TABLE V 

GEOCHEM 
SAMPLE 
NUMBER  DEPTH LITHOLOGY T A I  XRO RICHNESS RICHNESS 

THERMAL MATURITY 
TOG HC PRODUCTIVITY x01 L %GAS 

INDEX FACTOR  FACTOR 

0 NOT SAMPLED 

002 

004 

007 

009 

01 3 

01 6 

01 7 

01 8 

020 

022 

025 

028 

031 

2085 

2208 

2600 

2800 

3036 

3100 

3300 

3700 

4000 

4038 

41 00 $ 
4200 

4400 

4600 

4900 

5200 

5498 

5500 

M R  LIME 

""""" BELL CANYON 

SHALE m 
SAND m 

CHERRY C A W  

CARE m 
SAND, m 
SAND m 
SAND m 

BRUSHY  CANY 

SAND m 
SAND m 
SAND MJI 
SAND m 
SAND m 
SAND m 
" """ BONE  SPRNGS -------- 
CARE rvT! 

VERY GOOD 
GOOD 

FA1 R 

POOR 

GOOD 

FA1 R 

VERY GOOD 

GOOD 

GOOD 

GOOO 

FAIR 

GOOO 

EXCELLENT 

FA1 R 

POOR 

VERY  POOR 

VERY POOR 

POOR 

FA1 R 

GOOD 

FA1 R 

FAIR 

VERY  POOR 

POOR 

VERY  POOR 

GOOO 

0.05 

0.06 

0.25 

0.11 

0.21 

0.15 

0.10 

0.09 

0.12 

0.11 

0.14 

0.09 

0.17 

72 

66 

80  

71 

71 

71 

71 

72 

80  

66 

71 

71 

80 

27 

33 

1 9  

28 

28 

28 

28 

27 

1 9  

33 

28 

28 

19 

R a t i n g   P a r a m e t e r s  as D e f i n e d  i n  GeoChem's Source  Rock  Reference Manual. 
Thermal. Ma tu r i t y   Abbrev ia t i ons :   . I - Immatu re ,   M I -Modera teLy   Immatu re ,   "Ma tu re  

Sam L e   T y  es Blank -Cu t t i ngs ,   C -Core .  S-SYdewaLL Core  ** baLUe  ?ak&  from a 3-Term  Running  Average of t h i s   P a r a m e t e r  

" M o d e r a t e l .   M a t u r e ,  VM-Very Ma tu re  
SA-Sever1  Aytered,  MT-Metamorphosed 



JOB NUMBER: 3514 
WELL  NAME: SANTA FE ROHMER #1 

SAMPLE  SUhM4RY INTERPRETATION 
TABLE V 

035 

038 

039 

042 

043 

046 

046 

048 

052 

053 

054 

066 

066 

058 

061 

5900 

6200 

6300 

6600 

6628 

6700 

6900 

7000 

7200 

.7325 

7600 

7700 

7800 

7900 

8000 

8200 

8500 

8630 

CAW Nnn 

CARE M 

CARE M 

CARE M 
"" "" 1ST SAND I_----___ 

CARE  M 

CARE M 
CARE M 

CARE  M 

2ND SAND 

CARE  M 

CAR0 M 

CARE  M 

CARE M 

CARE M 

CARE M 

CARE  M 

3RD SAND 

EXCELLENT 

EXCELLENT 

EXCELLENT 

VERY GOOD 

VERY  GOOD 

EXCELLENT 

VERY GOOD 

EXCELLENT 

VERY  GOOD 

VERY GOOD 

EXCELLENT 

EXCELLENT 

VERY  GOOD 

EXCELLENT 

VERY  GOOD 

VERY QOOO 

EXCELLENT 

VERY GOO0 

POOR 

POOR 

FA1 R 

FAS R 

GOOD 

POOR 

POOR 
GOOD 

FA1 R 

POOR 

FA1 R 

FA1 R 

0 .29  

0.29 

0.37 

0.32 

0.27 

0.31 

0.33 

0.33 

0.36 

0.29 

0.38 

0.34 

0.34 

0.31 

0.39 

80 

77 

77 

80 

80 

80 

80 

80  

77 

80 

EO 

80 

78 

69 

80 

19 

22 

22 

19 

1 9  

19 

19 

1 9  

22 

19 

1 9  

19 

21 

30 

19 

" . ..' 



JOE NUMBER: 3514 
WELL  NAME: SANTA FE ROWER #1 

SAMPLE S U W Y  INTERPRETATION 
TABLE V 

GEOCHEM 
SAMPLE 
NUMBER DEPTH  LITHOLOGY T A I  XRO RICHNESS RICHNESS 

THERMAL MTURITY 
TOC HC PROOUCTIVIlY 

INDEX 
%OIL 

FACTOR 
%GAS 

FACTOR 

053  8700 CARE M 

066 

068 

069 

070 

071 

073 

074 

075 

077 

078 

079 

081 

082 

083 

8950 

9000 

9200 

9300 

9400 

9500 

9700 

9800 

9900 

101 00 

10116 

10200 

10300 

10402 

10500 

10600 

10700 

10786 

WOLFCAMP 

CARE M 
CARE M 

CARE M 

CARE M 
CARE M 
CARE M 
CARE M 

CARE M 

SHALE M 
UPPER  PENN. 

SHALE M 

SHALE M - S T W N  

SHALE M 
CAW M 

CARE M 
ATOW --_I_____ 

VERY GOOD 

EXCELLENT 

EXCELLENT 

VERY GOOD 

VERY GOOD 

VERY GOOD 

EXCELLENT 

VERY GOOD 

VERY W O O  

VERY GOOD 

VERY GOOD 

VERY GOOD 

GOOD 

VERY GOOD 

FA1 R 

POOR 

FAIR 

FA1 R 

POOR 

VERY  POOR 

VERY POOR 

GOOD 

FAIR 

VERY  POOR 

FA1 R 

FA1 R 

GOOD 

POOR 

VERY  POOR 

VERY  POOR 

0.35 

0.38 

0.40 

0.55 

0 .29  

0.33 

0.49 

0.45 

0.69 

0.48 

0.51 

0.46 

0.45 

0.46 

0.38 

80 

75 

77 

64 

43 

55 

65 

72 

58 

58 

43 

57 

44  

45 

72 

19 

24 

22 

35 

66 

44  

34 

27 

41 

41 

56 

42 

55 

54 

27 

Thermal. M a t u r i t v  A b b r e v i a t i o n s :  I - Immature.   MI-Moderatelv  Immature.   M-Meture 
Rating Paramete rs  as D e f i n e d  i n  GeoChem’s Souroa  Rock   Reference Manual. 

“ M o d e r a t e l .   M a t u r e ,   W V e r y   M a t u b e  
SA-Severl. A l tered.   MT-Metamorphosed 

Sam le Ty es Blank-Cut t ings.   C-Core.  S-SYdewaLl. C o r a  ** b a l u e   ? a k i n   f r o m  a 3-Term Running Average of th ls  Parameter  



JOB NUMBER: 3514 
WELL  NAME:  SANTA FE ROHMER #I 

SAMPLE SlilW,RY  INTERPRETATION 
TABLE V 

GEOCHEM 
SAMPLE 
NUMBER DEPTH LITHOLOGY T A I  XRO RICHNESS RICHNESS 

THERMAL MATURITY 
TOC  HC PRODUCTIVITY %OIL XQAS 

INDEX FACTOR  FACTOR 

084  10800 cma M GOO0 VERY POOR 0.43  46  53 

086 

086 

087 
088 

091 

092 

093 

094 

095 

097 

098 

099 

10900 

1 1  000 

I1100 

1 1  200 
11316 

1 1  500 
1 1  636 
1 1  600 
1 1  700 :$ 

1 1  800 
1 1  900 
1 1  909 
121 00 

12195 

12200 

12300 
12360 

CARB M 

CARB M 
SHALE M 
CARB M 

MORROW LIME -------- 
CARB M 

MORROW CL. 

CARB  M 

SHALE  M 

MIXED SOURCE  NON-SOURCE LITHOLOGIES 

SAND M 

LOWER MORR. 

SAND  M 
__I______ B m N m  

SHALE  M 

SHALE  M 
-" ""_ TOTAL  DEPTH 

VERY GOOD 

GOOO 

GOO0 

VERY GOOO 

GOOD 

VERY GOOO 

EXCELLENT 

FA1 R 

GOO0 

GOOD 

VERY GOOO 

VERY POOR 

VERY  POOR 

VERY POOR 

VERY POOR 

VERY POOR 

VERY  POOR 

POOR 

VERY  POOR 

VERY  POOR 

VERY POOR 

FA1 R 

0.36 

0.67 

0.41 

0.32 

0.60 

0.43 

0.14 

0.36 

0.25 

0.29 
0.46 

61 

70 

37 

47 

46 

34 

39 

46 

44 

31 

37 

38 

29 

62 

52 

53 

65 

60 

54 

55 

68 

62 

R a t i n g   P a r e m e t e r s  as D e f i n e d  i n  GecChem's  Source  Rock  Reference Manual. 
Thermal. Ma tu r i t y   Abbrev ia t i ons :   I - Immatu re ,   M I -Modere teLy   Immatu re ,   "Ma tu re  

Sam Le T y  a s :  Blank-Cutt ings.   C-Core, S-Sidewall, Core  ** 6 a l u e   y e k e n   f r o m  a 3-Term Runn ing   Ave rage  of t h i s  Parameter  

W.4-Moderatel. Ma tu re ,  VM-Very M a t u r e  
SA-Severl.y Aytered,  MT-Metamorphosed 



JOB NWMBER: 3514 
WELL  NAME:  SANTA FE ROHMER #1 

TABLE V I :  SAMPLE S W R Y  OF GEOCHEMICAL  DATA 

001 

002 

003 

004  

005 

006 

007 

008 

009 

010  

01 1 

01  2 

PYROLYSIS DATA (PPMI 
T H E W L  

KEROGEN TYPE MATURITY 

DEPTH LITHOLOGY mu s1   s2   s3  TOC Y& XH m XC T A I  %RO 

0 NOT  SAMPLED 

2085 M R  LIME 

2208 

2500  60Sh  40Ss "_ 1.73 " " " 

2600 

2700  705s  30Sh " "" 0.61 -- " " 

2800 ' 60% 40Sh  432  270  4190  370  1.20  25  63 12 0 2.4 ---- 
2900  70%  30Sh " 0.51 -- 
3000 75Lm 205s  5Sh -- 0.15 - 
3035 

31 00 9OLm 5Sh  5Ss  436  10  30  200  0.19 50 50 0 

3200  95%  5Sh "_ """_ 0 2.4 ---- 
0.15 " 

3300  100% 

3400  100% " "" 0.26 -- - " 

3500 1OOSS " """_ 0.35 " 

3600 100% 0.40 -- 

-I____- BELL CANYON __________ 
60Sh  405s 

" " "" 

433  750  14460  470 2.77 38  50  12 0 2.3 

" " "" 

" " " " "" 

"""_ " - - "_ "" 

CHERRY C A W  

" " " _" "_ 
441 so 41 0 40  0 .38  28  72 0 0 2.4 ---- 

" "_ "" 

" - " " "- 
"- " " - "_ "" 

* V a l u e   t a k e n   f r o m  e 3 t e r m   s m o o t h i n g   f o r   t h i s   p a r a m e t e r .  
L i tho log ies :   Sh-Sha le .   S t -S i l t s tone  Ss-Sandstone,   Cg-Cong lomera te ,   Lm-L imestone,   Do-Do lomi te ,   S i -S i l i ceous   Rocks  

Sample   T   pe :   B lank-Cut t ings .   C-Convent iona l   Core .   S-S idewal l   Core  
Kerogen  yype:  Am-Amorphous/Sapropel,  H-Herbaceous, W-Woody, C - C o a l y / I n e r t i n i t e  

Ev-Evaporite,  C-Coat,  fg-Igneous  Rocks,  Vo-Volcanics,  Mt-Metemorphics,  8s-Basement,  Ot-Other 
Md-Mudstone,  Br-Breccia,   Mr-Marl  

", v 



JOB NUMBER: 3514 
WELL NAME: SANTA FE ROHMER #1 

TABLE VI :  W P L E   S W R Y  OF GEOCHEMICAL  DATA 

GEOCHEM PYROLYSIS DATA (PPM) KEROGEN TYPE WTURITY 
SAMPLE 
NUMBER  DEPTH LITHOLOGY TMAX s1 s2 s3 TOC %An XH %W XC TAI  %RO 

T H E W L  

01 3  3700  10oss  439  310  1190  490 1.01 28  72 0 0 2.4 ---- 
014  3800 1 ooss "_ 0.67 -- - " - "- 
01 5 
01 6 

" 

3900 1 ooss "_ 
4000 1 ooss 436 
4038 BRUSHY CAW 

0.66 -- - " " "_ "_ 
420  2300  370  0.98  28  72 0 0 2.4 

01 7 41 00 1 ooss 437  1330  11990  470  3.08  28  72 0 

01 8 

0 2.6 

01 9 4300 1 ooss "_ 
020  4400  1OOSS 

021  4600 1 ooss " 

022  4600 100% 439 170  1330  270  1.01 16 84 0 
023 

0 2.5 ---- 

024  4800 1 ooss 
026 

026 6000 1ooss 
027 61 00 

4200 ' l0OSS  435  460  4620  320  1.67  38 60 12 0 2.4 -- """_ 0.83 -- " - 
437  450  3380  280  1.30 60 60 0 0 2.4 ---- 

- - "_ 
"""_ 0.76 -- - - " _" "" 

4700 1 ooss "_ """_ 0.55 " I " " "- " 
" "" 0.78 -- 

4900 1 ooss 439  320  0.98  28  72 0 290  1760 0 2.5 " 

" " - _"  "_ 

"_ 0.63 -- " \- " _" "_ 
100% "_ "_"" 0.32 - " " 

- _" "_ 
* VnLue  taken  f rom a 3 term s m o o t h i n g   f o r  t h i s  parameter .  

L i t h o l o g i e s :  Sh-ShaLa, St -Si l ts tone  Ss-Sandstone,   Cg-CongLomarate,   Lm-Limestone,   Do-Dolomi te,   S i -S i l iceous  Rocks 

Snmple T pe:  Blank-Cutt ings.   C-Convent ional .   Core,   S-Sidewal. l   Core 
Kerogen  yype:  Am-Amorphous/SapropeL,  H-Herbaceous, W-Woody, C - C o a L y / I n e r t i n i t e  

Ev-Evapor i te .  C-Coal, fg- Igneous  Rocks,   Vo-Volcanics,   Mt-Metsmorphics,   Bs-Easement ,   Ot-Other  
Md-Mudstone, B r -B recc ia ,   Mr -Mar l  



JOB  NUMBER: 3514 
WELL N M E :  SANTA FE ROHMER #1 

TABLE V I :  SAMPLE S W R Y  OF GEOCHEMICAL DATA 

GEOCHEM PYROLYSIS DATA (PPM) KEROGEN TYPE WTURITY 
SAMPLE 
NUMBER DEPTH  LITHOLOGY TM4x s1 s2 53 TOC Y i  XH xw XC T A I  XRO 

THERMAL 

028 

029 

030 

031 

032 

033 

034 
035 

036 

037 

038 

039 

040 
041 

042 

5200 

5300 

5400 
5498 

5600 

5600 
5700 

5800 

5900 

6000 

61 00 

6200 

6300 

6400 
6500 

6600 

6628 

"> 

100% 

100% 

1 ooss 

1 OOLm 

1 OOLm 

a l0OLm 

1 OOLm 

1 OOLm 

1 OOLm 

1 OOLm 

1 OOLm 

1 OOLm 

1 OOLm 

1 OOLm 

1 OOLm 

""""" 

442  120  1170  270 
" """ 

" """ 

BONE  SPRNGS 

437  850  4150  450 

446  450  1110 31 0 "_ """ 

"_ 
445  1720  4160  690 

"" 

" "" 

448 4710  11690  990 
449  2310  3940  790 

" "" 

"_ """_ 
"_ 
442  280 600 460 

1 f l  SAND 

1.16  28 

0.78 " 

0.34 -- 

2.05 50 

1.33 38 

0.68 -- 
1.12 " 

2.85 50 

1.36 -- 
0.96 - 
6.04 43 

3.04 43 

0.84 -- 
0.70 -- 
0.91 50 

72 
" 

" 

50 

62 
" 

" 

50 
" 

" 

57 

57 
" 

- 
50 

0 
" 

- 

0 

0 
" 

I 

0 
" 

" 

0 

0 
" 

- 
0 

0 2.5 -- 
" " "_ 
" "_ _" 

0 2.5 -- 
0 2.6 
" " " 

" " "" 

0 2.6 -- 
" " _" 
- "_ "" 

0 2.6 -- 
0 2.6 ---- 
- "- -" 
" " " 

0 2.6 ---- 



JOB NUMBER: 3514 
WELL  NAME:  SANTA FE ROHMER #1 

TABLE V I :  SAMPLE S U W R Y  OF GEOCHEMICAL  DATA 

GEOCHEM PYROLYSIS DATA (PPM) KEROGEN TYPE 
SAMPLE 
NUMBER 

T H E W L  
MRTURITY 

DEPTH LITHOLOGY TMAX s1 52 s3 TOC XAm %H xw XC T A I  %RO 
" "" 

043  6700 9OLm lOEv 447  250  680  270 0.69 50 50 0 0 2.6 

044  6800  1 OOLm "_ """_ 1.31 - " 

045 6900  1 OOLm 446  590  1340  340  1.52 50 50 0 0 2.7 ---- 
046  7000 1 OOLm 449  420  850  240  0.92  50  50 0 

047 

0 2.6 ---- 

048 

049  7300 ' l0OLm "_ "- 1.09 - - " " "_ "" 

" " _" "_ 

71 00 1 OOLm "_ "_ 1.78 " 

7200 1 OOLm 447  1210  2430  430  1.86  50 50 0 0 2.7 

" " " "_ " 

7325 

050 7400 " " "_ "_ 60Lrn 2OSs 20Ev --- 0.52 -- 
051 7500 505s 30Lm ZOEv --- 0.51 -- 
052  7600  1 OOLm 455  370 660 340  0.92  43  57 0 
053 

0 2 .7  

7700  1 OOLm 453 310  750  200  0.82 50 50 0 0 2.7 

054  7800  1 OOLm 463  840  1390 600 1 .ll 60 50 0 0 2.7 

055 7900 1 OOLm 450  620  990  300  1.12 50 50 0 0 2.7 ---- 
056  8000  1 OOLm 456  390  750  290  0.99  44  56 0 0 2.7 " 

057  81 00 1 aoLrn "_ """_ 0.47 -- - " " " - "_ 

2NO  SAND 
""" "_ - 

" " " _" "_ 

* VaLue  taken  f rom a 3 t e r m   s m o o t h i n g  fqr t h i s   p a r a m e t e r .  
L i tho log ies :   Sh-Sha le ,   S t -S i l t s tone,   Ss-Sandstone,   Cg-Cong lomera te ,   L rn-L imestone,   Do-Do lomi te ,   S i -S i l i ceous   Rocks  

Sample T pe B lank -Cu t t i ngs   CConven t iona l .   Co re ,   S -S idewa l l   Co re  
Kerogen Typ:: Am-Amorphous/$apropeL,  H-Herbaceous, W-Woody, C - C o a L y / I n e r t i n i t e  

Ev-Evapor i te ,  C-Coal, I g - Igneous   Rocks ,   Vo -Vo lcm ics ,   M t -Me temorph ics ,  Bs-Basement. Ot -Other  
Md-Mudstone,  Br-Breccia, Mr-Marl. 



JOB NUMBER: 3614 
WELL  NWE:  SANTA  FE ROHAOER #1 

TABLE VI: SAMPLE S U W Y  OF  GEOCHEMICAL  DATA 

GEOCHEM 

NUMBER 
SAMPLE 

058 

059 

060 

061 

062 

063 

064 

065 

066 

067 

068 

069 

070 

071 

PYROLYSIS  DATA (PW) KEROGEN  TYPE 
T H E W L  
W T U R I T Y  

DEPTH  LITHOLOGY w s1 52 53 TOC %Am XH XW XC  TAI  XRO 

8200 1 OOLm 464  800  1740  460  1.94 44 34 11 11 2.8 "" 

8300 1 OOLm "_ " " 0.86 -- 
8400 1 OOLm 1.07 - 
8500 1 DOLm 450  470 720  360 1 .OO 50 60 0 0 2 . 8  

8600 1 OOLm "_ 0.84 -- - " I "_ "_ 
8630 _____I_ 3RD SAND 

8700 ' l0OLm 452 400 730 310 0.99 50  50 0 0 2.8 "" 

8800 1 OOLm "_ """ 0.41 - " 

8900 1 OOLm 

8950 

9000 1 OOLm 467 51 0 820  310 1.19 37 63 0 

91 00 1 OOLm "_ "" 

0 2.8 "" 

9200 1 OOLm 455  540  820 240 1.16 43 57 0 0 2.8 

9300 1 OOLm 372  240 200  870 0.91 26 63 0 

9400 

12 2.8 ---- 
1 OOLm 41 3 60 160 410 0.65 10 40 20 30 2 .9  -- 

9500 1 OOLm 456 170 350 270 0.91 20 50 10 20 2.9 "" 

_""" " " "" 

"_ """_ "_"" " " - "_  "_ 

" " "_ "_ 
"_  """_ "" I " - " "" 0.62  -- 

WOLFCAMP __________ 
1.53 - " " " "_ "_ 

* Value taken  from  a 3 term  sFoothing  for  this  parameter. 
Lithologies:  Sh-ShaLe. St-Siltstone, Ss-Sandstone,  Cg-CongLomerate,  Lm-Limestone,  Do-DoLomite,  Si-SiLiceous 

Sample T pe  BLank-Cuttings,  C-ConventionaL  Core,  S-Sidewall.  Core 
Kerogen ?!up:: Am-AmorphoudSapropeL,  H-Herbaceous,  W-Woody,  C-CoaLy/Inertinite 

Ev-Evaporite,  C-CoaL,  Ig-Igneous  Rocks,  Vo-VoLcanics. MtMetemorphice,  0s-Basement,  Ot-Other 
Md-Mudstone,  Br-Breccia.  Mr-Marl 

Rocks 



JOB NUMBER: 3514 
WELL NAME:  SANTA FE ROHMER #1 

TABLE V I :  SAMPLE S W Y  OF GEOCHEMICAL  DATA 

GEOCHEM  PYROLYSIS  DATA (PW) KEROGEN  TYPE 
T H E W L  

SPMPLE : j  
MATURITY 

NUMBER DEPTH  LITHOLOGY TM4x s1 52 s3 TOC %Am XH XW XC TAI XRO 

072  9600 1 OOLm "_ 1 . 4 4  " " " - " "- 
073 9700 lOOLm 460  840  890  330 1.56 34 44 1 1  1 1  2.9 "" 

074  9800 1 OOLm 452  460  570  200 1 .oo 44 44 0 12  2.9 

076  9900 , l0OLm  406 190 130  220 0.61 26 42 16 16 2.9 ---- 
076  10000 1 OOLm "_ 0.82 " 

077 

_""" "" 

" 

101 00 90Sh lOLm 461 670  740  230  2.06  26 42 16 16 3.0 ---- 
10116 I "I"" UPPER  PENN. 

" " "_ _" 

078  10200 90Sh lOLm 468  750  720  350  2.30  17  23  30 

079 
30  3.1 

10300 90Sh lOLm 460  920  1070  220  2.53  28  36  18  18 3.1 --- 
080  10400 90Sh l O L m  "_ "_"" 1.60 - " " - - _" 

10402 STRAW 

081 10600 90Sh l O L m  468 380 460 210 1.38 16  31 . 23 31 3.2 
082 10600 6OSh KOLm 462 200 240 200 0.97 17  30 23  30 3.2 
083 10700 9OLm lOSh 438 50 80 180 0.20 40  40 1 10 3.2 

10786 ATOW 
084  10800  9OLm lOSh 327  30 40 280  0.27  17  30  30  23  3.2 

* Value  taken f r om a 3 term  smoothing for this  paremeter. 
LithoLogies: Sh-Shah, St-Siltstone  Ss-Sandstone.  Cg-CongLomerate.  Lm-Limestone,  Do-Dotomite,  Si-SiLiceous  Rocks 

SarnpLe T pa:  Blank-Cuttings.  C-Conventional. Core, S-SidewaLl  Core 
Kerogen  yype:  Am-Amorphous/SapropeL,  H-Herbaceous,  W-Woody,  C-CoaLy/Inertinite 

Ev-Evaporite.  C-CoaL,  ig-Igneous  Rocks,  Vo-VoLcanics.  Mt-Metamorphics.  Bs-Basement.  Ot-Other 
Md-Mudstone,  Br-Breccia,  Mr-MarL 



JOB NUMBER: 3514 
WELL M E :  SANTA  FE  ROHMER #1 

TABLE VI: SAMPLE S W R Y  OF GEOCHEMICAL  DATA 

GEOCHEM  PYROLYSIS  DATA (PPM) . KEROGEN N P E  THERMAL 
SAMPLE MTURITY 
NUMBER DEPTH  LITHOLOGY Thwx s1 52  s3  TOC XH xw XC  TAI XRO 

086 
086 
087 
088 
089 

090 

091 

092 
093 

094 
095 

096 
097 

10900 
11000 

11100 

11200 
1 1300 
11316 
11400 

1 1  500 
1 1  536 
1 1600 
1 I700 

11800 
11900 
11909 
12000 
12100 
121 95 

9OLm lOSh 489 100 180 160 
9OLm  lOSh  370 ' 40 30  300 
80Sh 20Lm 487 140  200  230 
9OLm lOSh 493 80 170 80 

9OLm  lOSh "_ """ 

MORROW  LIME 
' 9OLm lOSh 

1 OOLm 

"_ 
382 30  20 350 

MORROW CL. 
40%  40Lm  20Sh 496 90 120  720 
35Sh 30%  30Lm 489 340  2050  500 

455% 30Sh 26Lm 444 220 520 720 
75% 20Sh 5Lm 475 90 160 260 

5c 

LOWER  MORR. 
96Ss  5Sh " 

80% 20Sh 51 5  130 400 840 

"""_ 
BARNET 

0.58 
0.36 
1.20 

0.73 
0.59 

0.32 
0.44 

0.78 
4.85 

1.04 
0.89 

0.40 

1.66 

26 
40 
9 
12 
- 

" 

10 

0 

0 

9 

10 

" 

15 

50 
40 
25 
44 
" 

" 

50 

36 
50 

33 
40 

" 

31 

12 
20 
33 
22 
- 

- 
10 

28 
20 

25 
30 

" 

23 

12 3.2 ---- 
0 3.2 "" 

33 3.2 
22 3.2 
" " "_ 

- " "_ 
30 3.2 ---- 

36 3.2 ---- 
30 3.3 

33 3.4 "" 

20 3.3 ---- 

" "_ "" 

31  3.4 

* VcLue taken"from a 3 term  smoothing for this  parameter. 
Lithologies:  Sh-ShaLe,  St-SiLtstone  Ss-Sandstone.  Cg-Conglomerete,  Lm-Limestone,  Do-Dolomite,  Si-SiLiceous  Rocks 

Kerogen YypH: Am-,&rphous/&ropeL, H-Herbaceous,  W-Woody,  C-Coaly/Inertinite 
Sample T pe Blank  Cuttings  C-ConventionaL  Core,  S-SideweLl  Core 

Ev-Evaporite,  C-Coal.  fg-Igneous  Rocks,  Vo-Volcanics,  Mt-Metamorphics,  Bs-Basement,  Ot-Other 
Md-Mudstone,  Br-Breccia, Mr-Marl. 



JOB NUMBER: 3514 
WELL NAME: SANTA FE ROHMER #1 

TABLE VI: SAMPLE S W R Y  OF GEOCHEMICAL  DATA 

GEOCHEM 
SAMPLE 
NUMBER 

PYROLYSIS DATA (PPM) 
THERMAL 

KEROGEN TYPE MATURITY 
DEPTH LITHOLOGY Tww s1 52 53 TOC %Am XH m XC TAI XRO 

098 12200 80Sh 205s 61 1 170  410  1740  1.70 0 28 36  36  3.4 
12300 80Sh ZOSs 472  630  620  1420  2.02 9 26 33  33 3.4 

12350 TOTAL DEPTH ---------- 
099 

* VaLue taken from  a 3 term  smoothing for this  arameter. 
LithoLogies:  Sh-Shale,  St-SiLtstone  Ss-SendsPone.  Cg-CongLomerate,  Lm-Limestone,  Do-Dolomite,  Si-SiLiceous  Rocks 

Sample T pe:  BLank-Cuttings,  C-ConventionaL  Core,  S-SideweLL  Core 
Kerogen  Type:  Am-Amorphous/SapropeL,  H-Herbaceous,  W-Woody,  C-CoaLy/Inertinite 

Md-Mudstone,  Br-Breccia,  Mr-MarL . Ev-Evaporite.  C-Coal,  fg-Igneous  Rocks,  Vo-Volcanics,  Mt-Metamorphics,  Bs-Besement,  Ot-Other 



JOB " B E R :  3614 
hELL M E :   W T A  FE R W E R  111 

FIWJRE 1 : TAX W T U R I T I  PROFILE 

DEPTH . TAX FAYS DATA  PLOT 
2 3 - 4 . .  . .  . .  . .  . . .  . . .  . . . .  . . .  . . .  . . .  . . .  . . .  ""___ """_ 

. . .  "_ A" 

. . A  . .  
_. 

. . A: 
: : A  
. . A  . . .  "----+"" 
: : A 4  -" . .  4 . . .  . .  .A . .  .A . .  .B . .  .A . .  . A  

. , . A  

" 

. . .  

. .  . A  
. . A  

A : : M  : . . A  . .  . A  . .  . A  . .  . A  

. . .  B .  . . .  B .  

0 .  
A 

"_ A- 
I 

. . .  . . .  A . . .  0 :  

. . .  A .  . . .  M .  . . . .  . , 
++*+++++*-A*- 

A" 

2.3 
2.4 

2.4 

2.4 

2.4 

2.4 
2.6 

2.4 
2.5 

2.4 

2.6 

2.6 

2.6 
2.6 

2.6 

2.8 

2.6 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 
2.8 

2.7 

2.8 

2.8 

2.8 

2.8 
2.8 

2.8 
2.9 
2.9 
2.9 

3.1 
3.0 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.3 
3.3 
3.4 

3.4 
3.4 

TAX 3 TEFM W I N G  AVERAGE 
2 3 4 
I 

. . .  . . .  . . .  . . .  . . .  
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TABLE I 

RESULTS OF TOTAL  ORGANIC CARBON 

NEW MEXICO  HYDROCARBON  SOURCE  ROCK  EVALUATION 

SANTA FE ENERGY  OPERATING  PARTNERS,  ROHMER  WELL  NO.l 
SEC.23,  T22S,  R27E,  EDDY  COUNTY,  NEW  MEXICO 

API  #30-015-25722 

, GEOCEIEM 
SAMPLE 
NIlMBER 

DEPTH 
INTERVAL 
(feet) 

TOTAL  ORGAYIC 
CARBON 

(4; of Rock) 

3514-001 
3514-002 
3514-003 

3514-005 
3514-604 

3514-006 
'3514-007 
3514-008 
3514-009 
3514-010 
3514-011 

3514-013 
3514-012 

3514-014 
3514-015 
3514-016 
3514-017 
3514-018 
3514-019 
3514-020 
3514-021 

.. 3514-022 
3514-023 
3514-024 
3514-025 
3514-026 
3514-027 
,3514-028 
3514-029 

3514-031 
3514-030 

3514-033 
3514-032 

3514-034 
3514-035 

3514-037 
3514-036 

3514-038 
3514-039 
3514-040 

2500 
2600 
2700 

2900 
2800 

3100 
3000 

3300 
3200 

3400 
3500 
3600 
3700 

3900 
3800 

4000 
4100 

4300 

4500 
4400 

4700 
4600 

4800 
4900 

5100 
5000 

5200 

4200 

5300 
5400 
5500 

5700 
5600 

5800 
5900 

6100 
6000 

6300 
6200 

6400 

~ ~~~ 

1.73 
2.77 
0.61 
1.20/1.17 
0.51 
0.15 
0.19 
0.15 
0.38 
0.26 
0.35 
0.40/0.40 
1.01 
0.67 
0.65 

3.08 
0.98 

0.83 
1.67 

0.75 
1.30/1 

0.55 
1.01 

0.98 
0.78 

0.32 
0.63 

1.16/1 

.27 

.15 
0.78 
0.34 
2.05 
1.33/1.33 
0.68 

2.86 
1.12 

0.96/0.93 
1.36 

3.04 
6.04 

0.84 
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TABLE I (continued) 

RESULTS OF TOTAL ORGANIC CARBON 

NEW MEXICO HYDROCmON SOURCE ROCK EVALUATION 

SANTA FE ENERGY OPERATING PARTNERS, ROHMER WELL NO.] 
SEC.23, T22S, R27E, EDDY COUNTY, NEW MEXICO 

API #30-015-25722 

GEOCHEPI 

NUMBER 
SAMPLE 

DEPTE 
INTERVAL 
(feet) 

TOTAL ORGANIC 
CARBON 

(X, of Rock) 

3514-041 

3514-043 
3514-042 

3514-045 
3514-044 

3514-047 
3514-046 

3514-048 
3514-049 

3514-051 
3514-050 

3514-052 
3514-053 
3514-054 
3514-055 
3514-056 
3514-057 
3514-058 
3514-059 
3514-060 
3514-061 

3514-063 
3514-062 

3514-064 
3514-065 

3514-067 
3514-066 

3514-069 
3514-068 

3514-071 
3514-070 

3514-072 
3514-073 
3514-074 
3514-075 
3514-076 
3514-077 

3514-079 
3514-078 

3514-080 

6500 
6600 
6700 

6900 
6800 

7100 
7000 

7300 
7200 

7500 
7400 

7700 
7600 

7800 
7900 

8100 
8000 

8300 
8200 

8500 
8400 

8700 
8600 

8800 
8900 

9100 
9000 

9300 
9200 

9400 
9500 

9700 
9600 

9800 

10000 
9900 

10100 

10300 
10200 

10400 

0.70 

0.69 
0.91 

1.62/1.55 
1.31 

1.78 
0.92 

1.09 
1.86 

0.51/0.54 
0.52 

0.82 
0.92 

1.11 
1.12 

0.47 
0.99 

0.86 
1.94 

1 .oo 
1.07/1.08 

0.99 
0.84 

0.41 
0.62 

1.53 
1.19 

0.91/0.91 
1.16 

0.55 
0.91 
1.44 
1.55 
1.00 
0.51 
0.82 
2.06 
2.30 
2.53 
1.50 
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TABLE I (continued) 

RESULTS OF TOTAL  ORGANIC CARBON 

NEW MEXICO HYDROCARBON SOURCE ROCK EVALUATION 

SANTA F E  ENERGY OPERATING  PARTNERS,  ROWER WELL NO.l  
SEC.23, T 2 2 S ,   R 2 7 E ,  EDDY COUNTY, NEW MEXICO 

API #30-015-25722 

GEOCBEM 
SAMPLE 
lWMBER 

DEPTH 
INTERVAL 
(feet) 

TOTAL ORGANIC 
CARBON 

(4: of Rock) 

3514-081 
3514-082 
3514-083 

3514-085 
3514-084 

3514-086 
3514-087 

3514-089 
3514-088 

3514-091 
3514-090 

3514-092 
3514-093 

3514-095 
3514-094 

3514-097 
3514-096 

3514-099 
3514-098 

10500 

10700 
10600 

10900 
10800 

11000 
11100 

11300 
11200 

11500 
11400 

11 600 
11700 
11800 
11900 

l i l 0 0  
12000 

12300 
12200 

1.38 

0.20 
0.97 

0.27 
0.58 
0.36 
1.20 
0.73 
0.59 

0.44 
0.32 

4.85 
0.78 

0.89 
1.04 

1.66/1.65 
0.40 

2.02 
1.70 

Y 

" 



L1'1 
LO' 1 
hO' 1 
LO'I 
E6'0 
26'0 
R6' 0 

EO' 1 
hO' 1 

EI'L 
L6' 0 
06'0 
58'0 
98'0 

hE'O 
EE'O 
hE'0 
LF'O 
6E'O 
BE'O 
8E'O 
6E'O 

8 '0 
LE'O 

5E.O 
Oh'O 
hh'O 

9h'O 
Lh'O 

Eh'O 
8h'O 

58'0 
h5.0 

E5'O 
OE' 1 

. Oh'O 
69.0 

9h'O 
6h'O 
6h'O 
8h'O 

69'0 
15'0 

hWlh3T 

Le.0 

LLC 

E'28 

2.6L 
h'l8 

0'28 
h'h8 
5'LL 

E'65 
L'OL 

h'6L 

0'9L 
8' L8 

5'28 
h'L8 

2'88 
h'2L 

h'69 
9'h8 
6'98 

8'h9 
1.08 

2'8L 
9'0L 
6'8L 

E'ER 
l'h8 

2'h8 
E'h8 
6'EB 
9' 58 
8'LB 
2'16 
h'68 
1'26 
h'06 
O'E6 
L'S6 
6'h6 
L'E6 

Z'h6 
l'h6 

9'58 
E'16 

E'98 

Z'h6 
E'E6 

8'26 
S'h6 
h'E6 

ssauaan 
% 

SED 

0'69665 
S'2h229 
L'Oh52E 
9'6LEOE 
1'6Eh8E 
E'52lhl 

O'lElLl 
6'8E8hl 

l'LE561 
B'hL059 
E.89816 
6'8h892 

E'Oh25E 
o'L6LLZ 

E'0921E 
9'066LL 
0'2595E 
L'56E09 
E'LlEOE 
6'965L 

8' I LLL 
6'0LEll 

6'h098 
9'9016 
h'12L5 
h'OO8h 
8'8L6L 
O'h016 
Z'LL91 
0'61h6 
L -2 L582 
E"aOE6h 
h'lLS11 
S'EOhh 

L'88LZL 
L'hLSB 

h'L5LS 

S'h282 
1'1292 

2'6922 

O'LLh 
h'6RL 

9-61 6 
5'L05L 
S'LlSl 
8.129 

9'8901 
h'h652 

h3-23 
Hdd 

W?OL 

O'S58ZL 
0'80S9L 
E'hLOlh 
O'E5OLE 
h'h2S5h 

Z'E8602 
5'81281 

0'22Lh2 
6'609h2 
6'12lhL 
E'n802I 
9'5552E 
Z'EhLhE 
O'Eh98h 
g'ESh5E 

Z'L912h 
6'592LL 

E'99h69 
h'9E 8LE 
5'61LlL 
8'2E5hl 
5'OLOL 1 
5'90601 
6'6Z801 
8'9989 
L.8695 

2'55801 
L' B8E 6 

L'E6261 
8'OELOl 

L'OLLS5 

Z'lLBh 
2'09521 

L'E226 

8'5909 
h'61821 

5' L61Z 
h'E862 

E'b98 
1'80hZ 

O'L8h 
8'5901 
9'6091 

O'OL9 
1'1191 

5'ShLZ 
L-EhLl 

Hdd 
h3-13 
IWOL 

B-LEELE 

5'2855 
E'IOSL 
6'1hL8 
9'0125 

2'6L6E 
L'886L 

8'261E 
E'lZhS 
8'91ZE 
E'805h 
5'651h 
E'65hh 
8'000E 
L'809L 
6'685h 
9'EEEE 
E ' 8005 
E'BhZ6 
E'06L9 
E'lL26 
L'E29L 
h'OlE8 
Z'EO2LI 
0'2219 
8'L9hL 
1 * 6209 

E'LL921 
L'1106 

2'0E69 
L'6hELl 

2'h5h8 
L'OhE9 
h.5529 
O'Ehlh 
6'L9E8 
E'911L 
h'219E 
S'E06E 

8'9822 
L'889E 

L'hEZl 
E'lOLL 
E'602L 
5'6501 

0' 609 
1 '5h6 

L'B801 

L3-53 
Hdd 

WaOL 

2-286 

E'LE29 
8'2ES9 
0' 5E Lh 
L'SLSE 
9'5505 

6.5281 
1'0602 

6'1262 
0'8602 
E'ZE8h 
L'l92h 
9'99EE 
b'E6L2 
9'h191 
b'E99E 
5'8202 
9'058h 
E'1999 

h'9L82 
0'98E5 

6' L6E h 
6'LLlE 

h'99LE 
1'09EE 

6'hh22 
L'L891 
8.6h8Z 

0'0655 
I'hlLE 

L'2LEE 
S'ELlL 
6'hL08 
6'hZSE 
1'8LSL 

2'500h 
5'1OlE 

9'9L91 
VLL9 
9'956 
2'65h 

Z'OSL 
6'2h2 

9'8L2 
O'18h 
9'82s 
L'E22 

2'62h 
L'L6L 

Wdd 
h3U 

2'982L 
2'500L 
8'526h 
L'EL9E 
8' hZ Lh 

E'58Ll 
6.9261 

6'9L92 
S* 651 2 
6.6195 
0'096h 
h'hlSE 
9'0L82 
8'EZBl 
O'L95E 
1'9181 

2'EZLS 
S'121h 

h'9L9b 

L'LShL 
1'9L6 

h'6hOl 
9'2521 
9'h22l 

S'Lh9 
1. Lh8 

Z'EBEl 
L '8601 

E'9012 
L'2911 
L' 1 h82 
L'205E 

2'8lL 
5' 1 Shl 

S'OhEl 
1'916L 

O'LL5 
E'806 

6' 805 
0'565 
l'L91 
6'65 
8'LZL 
0'9EZ 
9'652 
5'LOl 
E'60h 
h'L62 

Wdd 
h3T 

E'OBELZ 
1 '080L2 
E'06hEt 
2'hhS21 
B'h119L 
2.8995 
2'058s 
9'0055 
5'262L 

9'5LOhZ 
6'96861 

L'EhL6 
2' 1 588 
6'5558 
9'2L521 
8'LLgE 
9'LZLhL 
E'982h2 

6'20hZ 
l'h8E2L 

9'906E 

S'h9LZ 
L'85EZ 

S'LO5E 
2'1261 
h'hLLL 
9.1262 
9'2L62 
h' LO89 

8'88 1-21F El 
E'L28hZ 
E'hlOS 

E'EBLE 
S'h551 

6'h98h 
O'LhZ2 
0'898 

E * 6E9 
6'&28 

E'81L 
L'LLL 

h' 60E 

2'6LS 
8'829 

O'EOZ 

L'hLL 
h L501 

H dd 
E3 

aUEdOJd 

33VdS tlIV do S3SL'lVNV  NO€I(IV308(IXH L3-13 

V-I 31EV.I 

E'h2912 
l*lLO52 

8'88f6 
8.511901 
8'Eh52L 
6'6Ehh 
E'LLE5 
5'1EO9 
O'L86L 
9'SZLhE 
8'0L58S 
O'hZBOl 
2'18ZEL 
8'ShZEZ 
L'9Shll 

2.25611 
L'825h 

8'hZLEZ 
9'0L8L 
E'LhEl 

2'9h21 
S'hL91 

S'LZZL 
0'8021 
0'8OL 

2'61101 
L'969 

h'6102 
6'EEOl 

E'LELI 
0'895h 
h'E9621 
9'0851 
h'25S 
E'6h6 

2'526 
E'ZOhl 

1 '86h 

9'5L5 
1'5ES 

2'2oZ 
h'88 
9'EOZ 
9'551 
6'6hL 
h'L8 
8'6ZE 
L'L9L 

W dd 
23 

auwaa 

* 

6'5882L 
h'592hl 
Z'hE58 
E'EL99 
2'580L 
I'E60h 
Z'hh19 
0'165L 
8'2LOS 
O'Lh06 
b'E5682 
9'90LS 

9'20hEl 
1'9hE9 

Z'E61h 
Z'SL25 

9'0L06 
L'6059 

5'221h 
1'615L 

6'191E 
9'8E2E 
5' 1OEZ 
E'EZLl 

2'868 
h'shll 

6'69hl 
1'1GLL 
5'9LLZ 
8'11EL 
9'S9LZ 
E'2985 
8'886 
L'L9h 
6'8h9 
L'OE9 
h'8OE 
h'9LL 
8'851 
8'8EL 
6'hL 
O'OL 
2'9hl 
0'801 
9'E6 
L'8h 

1 '5L 
1'151 

Wdd 
13 

auww 

0OzL- 
001 L- 
000L- 
0069- 
0069- 
00L9- 
0099- 
oos9- 
00h9- 
00E9- 

0019- 
0029- 

0009- 
0065- 
0085- 
OOL5- 
0095- 
ooss- 

OOES- 
OOhS- 

0025- 
0015- 
0005- 
006h- 
OO8h- 
OOLh- 

OOSh- 
009h- 

OOhh- 
OOE h- 
OOZh- 
001 h- 
000h- 
006E- 

00LE- 
OO8f- 

009E- 
00%- 
OOhE- 
00EE- 

001E- 
00s- 

000E- 
0062- 
0082- 
00L2- 
0092- 
0052- 

,l~AJaluI 
Iran 

8hO-hlSE 

9hO-hl5E 
LhO-Ill SE 

ShO-b15E 
hhO-hlY 
EhO-hL5E 
2hO-hl5E 
1hO-h1SE 
Oh0-hlSE 
6EO-hl5E 

LEO-hlSE 
8EO-hLSE 

9EO-hI5E 
SEO-hiSE 
hfO-hl5E 
EEO-h15E 
2EO-hlSE 
LEO-hL5E 
OEO-h15E 
620-hl SE 
82O-hlSE 
EO-h1SE 
920-h1SE 
52O-hl5E 

EZO-hl5E 
hZO- h1 SE 

220- h15e 
120-hlSf 
020- h 1 5E 
610-hl 
SlO-hlg 

910-hLSE 
LLO-bLSE 

90-hlSE 
hlO-hL5E 
€10-blSE 
Zlo-hla 

010-hl5E 
110-hl5E 

600-hl5E 
ROO-hlSE 
LOO-Cl5E 
900- h15e 
500-hl5E 

-~~ . -~ 

hO0-hl S& 
i00-hL5E 
200-hl5E 
100-hl5E 



GeoChem 
Sample 
Number 

3514-049 
3514-050 
3514-051 
3514-052 
3514-053 
3514-054 
3514-055 

3514-057 
3514-056 

3514-058 
3514-059 
35 14-060 
3514-061 
3514-062 
3514-063 
3514-064 
35 14-065 

3514-061 
35 14-066 

3514-068 
3514-069 
3514-010 
3514-011 
3514-012 
3514-013 
3514-014 
3514-015 
3514-076 
3514-011 
3514-078 
3514-079 

3514-08 1 
3514-080 

3514-082 
314-083 
35  14-084 
3514-085 
35 14-086 
3514-087 
35 14-088 
3514-099 
3514-090 
3514-091 
3514-092 
3514-093 
35 14-094 
35 14-095 
3514-096 

Interval'  
Hell 

-1300 
-7400 
-1500 
-7600 
-7700 
-7800 
-7900 

-8100 
-8200 
-8300 
-8400 
-8500 
-8600 
-8700 
-8800 
-8900 

-9 100 
-9000 

-9200 
-9300 

-9500 
-9400 

-9600 
-9700 
-9800 
-9900 
-10000 
-10100 
-10200 
-10300 

- 10500 
-10400 

-10600 
-10700 
-10800 
-10900 
-11000 
-1 1100 
-11200 
-1 1 ?no 

-11500 
-11400 

-11600 
-11100 
-11800 
-11900 
-12000 

$3 -8000 

Methane 
c1 
PPM 

8013.1 
1810.9 
1611.4 

5338.5 
4657.2 

8032.3 
4185.9 

5525.2 
4542.3 
6839.8 
5986.0 

5981.5 
6599.2 

6483.2 
5180.4 
2819.3 
3683.5 
7928.1 
6295.6 
5411.9 
4889.8 
2002.1 
5561.2 
1661.8 

16083.2 
8896.1 

21888.3 

69689.9 
3105.9 

48326.6 
40266.9 

71584.7 
21923.4 

213200.1 

20395.1 
13746.0 

34082.5 

44956.1 
12142.6 

35186.1 
17917.4 
14310.4 
24452.3 

121365.1 
46536.0 

110096.7 
165880.1 
82539.3 

Ethane 
c2 
PPM 

10011.1 
5263.0 
5026.1 

12463.3 
12131.7 

?4331.6 
9080.8 

22604.9 
13932.4 
12803.9 
52'72.8 
1341.3 
5199.8 
5201.1 
6128.1 
1756.9 

10990.4 
3484.1 

11209.8 
6939.1 
4924.6 

5676.1 
1408.3 

9966.3 
13881.5 

22531 .8 
18148.1 

67801.1 
3134.7 

55183.6 
50254.9 

54381.6 
27233.2 

11192.6 
12168.7 

20445.2 
10442.2 

23436.1 
8360.1 

12311.0 
14424.1 

4962.1 
9003.2 

13606.1 
15665.5 

22100.4 
252'78.9 

40010.6 

TABLE I -A  

C1-C7 HYDROCARBON ANALYSES OF A I R  SPACE 

Propane 
c3 
PPM 

10432.8 
7698.7 
7325.9 

11935.5 
10955.6 

24551.6 
6926.4 

27247.4 
18069.4 
31590.7 
12085.2 
19481.2 
14045.8 
14151.4 
19035.3 
5213.0 

33251.2 
9876.6 

31673.9 
19849.3 
12812.1 

11136.2 
3073.4 

26618.6 
21541.8 

26101.4 
25453.6 

47362.1 
5762.4 

48068.6 
43037.0 

32552.3 
22024.9 

11588.0 
11128.3 

10821 .8 
6318.1 

7849.9 
8221.4 
5116.8 
5410.4 

4500.5 
2263.3 

4191.1 

16993.5 
3126.5 

5037.1 
2'7589.6 

Isobutane Butane 
1 c4 nC4 
PPH PPM 

4141.1 
2327.1 

2178.0 
1973.5 

1943.4 
1350.3 
4518.8 
5950.7 
3824.5 

2518.6 
6553.6 

3908.6 
2746.6 

4309.8 
3606.1 

1841.9 
2321.8 
1003.8 
5107.2 
3820.3 
2644.3 

617 .I 
1998.9 
3865.8 
4361.5 
4500.0 
4203.5 
1334.4 
6261.5 

6155.1 
6813.2 

3025.1 
4222.5 

1785.9 
1788.1 

1089.0 
1680.4 
2239.0 
1038.8 
1141.2 
881.3 
405.0 
865.6 
842.2 

3940.8 
371.2 

11689.1 
948.2 

3750.9 
2306.1 

2055.1 
1847.1 
1409.4 
4529.6 
5813.6 

16230.0 
408 1.2 

11641.0 
7010.4 

10879.8 
7799. 7 

12562.7 
5551.6 

19498.5 
6501.3 

14136.6 
10158.5 
7164.1 
1145.4 
4915.5 
8685.5 

10036.4 
9227.0 
8400.3 
2881.3 

10616.3 

10923.9 
12233.5 

7561.6 
3260.0 
3126.0 

3187.9 
2221.3 

5981.8 

2145.7 
1760.1 

1674.9 
806.2 

1919.2 
1439.8 

6530.3 
556.3 

1338.8 
9300.1 

2121.6 

5835.4 

Total 
C5-Cl 

PPM 

4354.2 

3831.8 
3781 .I 

2692.3 
2606.2 

1285.4 
3481.6 

8393.3 
5656.4 
8857.2 
4944.5 

7328.8 
9620.6 

10817.9 
8830.6 

5983.4 
868 1.3 

15980.3 
9566.9 
7025.2 
6082.1 

16929.0 
1586.4 

5825.2 
6854.8 

6221.2 
6850.8 

4391.7 

8168.1 
6676.0 

6113.4 

6605.5 
4491.5 

3244.5 
3227 .8 

4239.9 
2780.4 

10631.9 
196.0 

3344.6 
3124.4 
2495.7 
5623.6 
5032.8 
1323.4 
8181.0 
3412.6 

12140.5 

Total 
Cl-C4 

PPM 

36416.4 
19406.0 
18064 .I 

32217.1 
33290.0 

22953.0 
65910.2 

44450.1 
67142.0 

14018.3 
32933.2 
48983.5 
36379.1 
40927.1 
48417.1 

25873.5 
17188.9 

18618.2 
69663.3 

32435.2 
46239.4 

0907.7 
29288.2 
51721.5 
63800.9 
74666.5 
82417.1 

201803.6 
16818.9 

171285.8 
150638.1 

110302.9 
80042.1 

55149.5 
43155.1 

10218.1 
40526.5 

79418.6 
36513.5 

58614.1 
38261.2 
22741.3 
40141 .o 

141085.4 
66615.9 

162840.4 
195305.5 
164129.4 

Total 
c2-c4 

PPM 

28402.7 
11595.0 
16441.2 
28632.7 
26878.5 

51937.8 
18167.0 

61616.7 
39907 .I 
61118.4 
26941.1 
42384.2 
30392.1 

42636.6 
34444.4 

22189.9 
14369.5 

10150.1 
63361.7 
40167.4 
27545.3 

23126.9 
6904.9 

44059.6 
54904.2 

60589.3 
58583.3 

132113.7 
13713.0 

122959.1 
110311.2 
58119.3 
987 18.1 

29409.1 
33828.8 

20131.3 
36135.5 
24430.9 
34462.5 
23488.0 
20343.8 

8436.8 
16288.6 
20019.9 
19119.1 

29425.3 
52743.1 

81590.1 

Wetness 
Gas 

s 
78.0 
90.7 
91.0 
86.0 
83.4 
81.8 
87.8 
91.8 
89.8 
90.8 
81.8 
86.5 
83.5 
84.2 
88.1 
83.6 
85.8 
89.9 
91 .o 
88.2 
84.9 
77 -5  
81.0 
85.2 
86.1 

13.5 
18.5 

81.5 
65.5 

13.3 
71.8 

12.6 
58 .o 
61.3 
68.1 

51.5 
49.7 

66.8 
43.4 

53.2 
40.0 

31.1 
40.0 
30.1 
14.0 
32.4 

49.7 
15.1 

7 

iC4 /nC4  

1.10 
1.01 
0.93 
1.06 
1.05 
0.96 
1 .oo 
1.02 
0.94 
0.40 
0.31 
0.34 
0.35 
0.33 
0.34 

0.36 
0.33 

0.36 
0.39 
0.38 
0.31 
0.39 
0.41 
0.45 
0.43 

0.50 
0.49 

0.46 
0.59 
0.56 
0.56 
0.52 
0.56 
0.55 
0.48 

0.53 
0.49 

0.37 
0.59 

0.53 
0.53 

0.50 
0.45 
0.58 
0.61 

0.71 
0.60 

0.50 



E ,  - -, 
CeoChem 
Sample 
Number 

3514-097 
3514-098 
3514-099 

TABLE 1-4 

Cl-C7 HYDROCARBON ANALYSES OF AIR SPACE 

Methane Ethane Propane Isobutane Butane Total  Total 

Interval* PPM 
c1 c2 

PPH 
c3 
Pen 

I c4 
PPH 

nC4 
PPH 

c5-c7  Cl-c4 
PPH PPH 

we11 

-17100 177521.5  42501.4  20641.0  5660.1  8503.0  13133.9  254829.3 
~~~ 

-12200 111102.2 24962.6 8693.3 1923.3 2797.3 5030.8 149478.9 
-12300 89325.1 20989.4 5597.9 891.5 1395.6 2032.9 118199.7 

PPI4 values  expressed a s  volumes or gas per million volumes of cuttings 

Total 
c2-c4 

PPM 

77305.7 
38376.6 
28874.5 

- 7 -  

Wetness 
Gas 

z iC4/nC4 

25.7 
30.3  0.67 

24.4 
0.69 
0.64 



- " r - r - - -  5 <""" 

TABLE I-B 

Cl-C7  HYDROCAREON  ANALYSES OF CUTTINGS GAS 

GeoChem 
Sample 
Number 

3514-001 
3514-002 
3514-003 
3514-004 
3514-005 
3514-006 
3514-007 

3514-009 
3514-008 

3514-010 
3514-011 
3514-012 
3514-013 
3514-014 
3514-015 

3514-017 
3514-018 
3514-019 

3514-021 
3514-022 

3514-016 

3514-020 

.~ 
3514-023 

3514-025 
3514-024 

3514-027 
3514-026 

3514-028 
3514-029 
3514-030 
3514-031 

3514-033 
3514-032 

3514-034 
3514-035 
3514-036 
3514-037 

3514-039 
3514-038 

3514-041 
3514-040 

3514-042 

3514-045 
3514-044 

3514-046 
3514-047 
3519-018 

3514-043 

Interva l .  
Well 

-2500 

-2700 
-2600 

-2800 
-2900 
-3000 
-3100 
-3200 
-3300 
-3400 
-3500 
-3600 
-3700 
-3800 

-4000 
-3900 

-4100 
-4200 
-4300 
-4400 
-4500 
-4600 
-4100 
-4800 
-4900 
-5000 
-5100 
-5200 
-5300 
-5400 
-5500 
-5600 
-5700 
-5800 
-5900 
-6000 
-6100 
-6200 
-6300 
-6400 
-6500 
-6600 

-6800 
-6700 

-6900 
-7000 
-7  100 
-7200 

Methene 
c1 
PPM 

3122.9 

2784.4 
3040.8 

2306.4 
2817.3 

2484.9 
2835.2 

2298.8 
1934.0 

2618.6 
2540.6 
2513.7 
2682.4 
2264.3 
2838.6 

2434.0 
1655.4 

2090.5 
1254.4 
1532.9 
908.3 

1995.3 
1830.1 

1759.3 
1505.2 
1848.5 
1894.1 

1881.7 
1282.3 

2100.6 
1314.8 

2630.5 
594.0 

3915.3 
3182.9 

4126.4 
4101.5 

4697.2 
3627.3 
5850.9 
3792.5 
4296.5 
2716.5 
2219.9 
3025.8 
4273.5 
3443.8 
3706.7 

Ethane 

PPM 
c2 

38.6 
44.4 
12.9 

17.2 
18.1 

23.4 
12.9 

23.1 
15.5 

25.8 
53.1 

59.3 
65.0 

29.7 
234.4 

1371.6 
65.1 

348.0 
61.1 

39. 
70.1 
49.3 
71.3 
97.1 
16.3 
97.6 

114.4 
95 .I 

144.5 
661.7 
728.1 

995.2 
154.3 

4442.1 

1586.1 
1664.9 

6104.2 
2377.4 
1842.6 
741.4 
923.1 
377.1 
433.6 
713.4 
1321.0 
1452.2 
2034.4 

194.1 

Pmpane  Isobutana  Butane 
c7 ~- 
PPH 

86.4 
347.0 
36.1 
113.8 
60.4 
22.6 
6.5 
13.0 
31 .O 

109.3 
47.5 

243.3 
377.0 
150.2 
164.4 

17546.3 
361.5 

2085.8 
305.0 
997.2 
144.8 
370.1 
168.0 
315.5 
456.2 

246.1 
273.6 

322.0 
341.3 

485.3 
2393.2 
1655.0 
229.4 

14603.4 
2050.1 

3387.9 
2521.1 
26661.6 
11041.8 
2086.5 

1116.5 
713.0 

1922.1 
18M.5 

1426.2 
4723.2 
8616.6 

668 .2 

ic4 
PPM 

217.5 
199.6 
30.6 
84.7 
41.5 
14.1 
4.4 

52.8 
14.0 

108.3 
48.5 

316.8 
191.2 

127.7 
127.7 

2232.7 
211.9 

907.1 
183.6 
638.5 
153.9 
306.6 
120.6 

305.2 
181.6 

202.4 
250.3 

229.2 

JA32.8 
193.9 

1214.1 
1063.2 
111.0 

4294.7 
1141.8 

1794.4 

9246.6 
1282.4 

5093.8 
1031.6 
343.6 

457.1 
546.0 

1329.1 
131111.3 

968.0 
3356.8 
6593.7 

nC4 
PPM 

353.9 
452.4 

209.6 
80 .o 
106.1 
29.1 
10 .o 
27.3 
55.1 
110.3 
144.5 
424.7 
847.7 
390.1 
364.1 
622.2 

5764.9 
2183.1 

2003.8 
646.8 

560.6 
979.6 
389 * 8 
564.0 
982.4 

769.7 
838.3 

710.1 
870.3 

1527.0 
4123.8 
3637.3 
332.1 

10858.4 
3261.8 

4610.0 
3764.8 
21308.6 
13464.5 
2650.0 
1027.5 

1444.8 
1688.0 

4210.3 
3865.9 
2806.0 
9473.1 
17478.1 

Tota l  
c5-c7 

PPM 

7 10 .O 
732.1 
319.1 
514.1 
411.3 

382.1 
386.1 

1215.8 
662.9 

2892.8 
1764.8 

2530.8 
5090.3 
4403.6 
3867.8 

9442.4 
3350.0 

7571.3 
4576.9 
9467.9 
4406.4 
10001.6 

7877.3 
4840.5 

7336.1 
12071.4 
12150.1 

10756.9 
7175.6 

15388.9 
10991.0 
14151.3 
2217.9 
11643.3 
10108.5 

13825.8 
7933.7 

19627.5 
19348.8 
10518.0 
5087.8 

7434.2 
5429.4 

15953.5 

171161.6 
13811.3 

21486.5 
35072.2 

Total  
Cl-C4 

PPM 

3819.5 
4084.4 
2944.2 
2732.9 
3042.6 
2924.6 
2518.8 
2004.0 
2461.0 
2850.9 
'2956.0 
3438.0 
4283.3 
2962.2 
3729.4 

29355.8 
2916.4 

8214.13 
2451.0 
5361.5 
1807.2 
3556.6 
2723.1 
2898.0 
3346.3 
3287.2 
3210.1 
2818.9 

3904.6 
3222.3 

10493.7 
9714.3 

10632.0 
1421.1 

38114.1 
15558.9 

68018.4 
13281.0 

35605.1 
13461.9 
6618.2 
8570.4 
5663.8 
10028.7 
10856.5 
10194.8 
22449.3 
38429.7 

Tota l  
c2-c4 

PPM 

696.5 
1043.5 

426.4 
159.8 

225.3 
89.3 
33.9 

162.1 
69.9 

232.2 

924.3 
415.3 

1600.9 

890.8 
697.8 

1261.0 
26921 .I 
6124.1 

3834.5 
1196.6 

898.8 
1726.4 

1138.6 
727.8 

1841.1 

1316.0 
1438.6 

1536.6 

2589.7 
1340.6 

8393.0 
7083.7 

7449.1 
827.0 

34198.7 
11457.3 
9 154.5 
63321.2 
31977.8 
7610.9 
2825.7 
433.8 
2947.3 

7830.1 
7808.7 

6521.3 
19005.5 
34722.9 

WeLness 
Gas 

z 

25.5 
18.2 

5.4 
15.6 
7.4 
3.1 
1.3 

6.6 
3.5 

8.1 
14.1 
26.9 

23.6 
31.4 

23.9 

91.7 
43.2 

74.6 

71.4 
48.8 

49.7 
48.5 
26.7 

55.0 
39.3 

43.8 
41.0 
54.5 
41.6 

80 .o 
66.3 

12.9 
58.2 
IO. 1 
89.7 
13.6 
66.9 
93.1 
89 .8 
56.5 
42.7 
49.9 
52.0 

, 71.9 
72.1 

84.7 
60.4 

90.4 

iC4/nC4 

0.61 
0.44 
0.38 
0.40 
0.39 
0.48 
0.44 
0.51 
0.96 
0.44 
0.75 
0.45 
0.37 
0.33 
0.35 
0.34 
0.39 
0.33 
0.28 
0.32 
0.27 
0.31 
0.31 
0.32 
0.31 
0.30 
0.26 
0.26 
0.27 
0.28 
0.29 
0.29 
0.33 
0.35 
0.40 
0.39 
0.34 
0.43 
0.38 
0.39 
0.33 
0.32 

0.32 
0.32 

0.34 
0.34 

0.35 
0.38 



GeoChem 

Number 
Sample 

3514-049 
3514-050 
3514-051 
3514-052 

3514-054 
3514-053 

3514-056 
3514-055 

3514-057 
3514-058 

3514-060 
3514-059 

3514-062 
3514-061 

3514-064 
3514-063 

3514-066 
35  14-065 

3514-068 
3514-067 

3514-070 
3514-069 

?ri 14-07 1 
3;14-072 

3514-074 
3514-073 

3514-076 
3514-075 

35 14-077 
3514-078 
35  14-079 
'3514-080 

3514-082 
7514-081 

3514-083 
3514-084 

3514-086 
3514-085 

3514-087 

'3514-089 
3514-088 

3514-090 
3514-091 
3514-092 
3514-093 
3514-094 
3514-095 
3514-096 

Interval. 
Well 

-7300 
-7400 
-7500 
-7600 
-7700 
-7800 
-7900 
-8000 
-8  100 

-8300 
-8200 

-8400 
-8500 
-8600 
-8700 

-8900 
-8800 

-9000 
-9100 

-9300 
-9200 

-9400 
-9500 
-9600 
-9700 
-9800 
-9900 

-10100 
-10000 

-10200 
-10300 
-10400 
-10500 

-10700 
-10600 

-10800 
-10900 
-1 1000 
-1 1100 

-11300 
-11200 

-11400 
-11500 

- 11700 
-11600 

-11800 
-11900 
-12000 

Methane Ethane 

PPH 
c1 

2090.0 
3053.5 

3330.9 
1996.4 

5167.6 
9908.4 
3973.7 
3998.5 
5020.1 
3758.4 
6070.3 
6120.9 
7230.1 
7895.4 
4813.4 
2319.4 
3043.2 
3211.9 

3443.1 
3653.2 

3196.7 
3734.9 

2993.5 
3625.5 
7175.1 
4945.9 

52 7.7 
3624.7 

5037.9 
6227.2 

6200.3 
5678.5 

4884.6 
5956.5 

4684.6 
2547.4 

3382.4 
2865.8 

3850.0 
6104.4 

3706.8 
4848.3 

6779.4 
4723.9 

118387.5 

25912.5 
15282.6 

6859.6 

PPH 
c2 

254 .8 
985.7 

191.9 
860.0 

1122.6 
848.5 
516.4 
518.8 

3589.5 
462.0 

1471.7 

2171.3 
1224.3 

1321.4 
895.1 
147.3 
539.9 
977.3 

2335.1 
1322.4 
670.1 
346.1 

2169.3 
1107.4 

6526.6 
3836.6 
1014.8 
630.3 

13128.9 
8234.9 

12384.7 
7675.4 

5112.4 
4834.6 

1087.6 
361.6 

1732.0 

7354.2 
1224.4 

2630.3 
1915.0 

2195.2 
1226.3 

4156.2 
12163.4 
5989.9 
6200.0 
6319.1 

""7": 
TABLE 1-8 

Cl-C7 HYDROCARBON ANALYSES OF CUTTINGS  GAS 

Propane 

PPH 
c3 

3187.0 
922.7 

3055.5 
822.3 

3067.3 
1860.9 
1532.6 
1823.9 
420.9 

21374.0 
5427.2 
4927.4 

11098.9 
3454.3 
3432.2 
666.5 

3701.6 

19431.2 
1074.4 

8658.1 
3693.6. 

5612.7 
1070.1 

43653.9 
3322.8 

19278.1 
3049.9 

3 m i : :  
22195.6 

20902.4 
31882.1 

10072.3 
8773.7 

1022.9 
1080.9 
1602.9 

4398.6 
1140.4 

1046.9 
1878.5 
870.0 

1813.1 
1559.3 

1017.5 
5752.3 

12750.6 
1386.7 

Isobutane  Butane 
ic4 
PPM 

2669.U 
797.6 

1966.5 
743.2 

2121.4 
1277.5 
1366.2 
1759.2 
423.6 

3006.4 
3075.8 

2443.5 
6093.2 

2088.9 
655.5 

4592.1 
2927.0 

4736.6 
9761.2 

2433.0 
565.5 

2561.9 
7092.1 

18381.8 
1663.3 
1476.0 

8885.3 

8%:; 
6727.2 

5861.7 
8878.8 

2283.5 
2973.0 

403.4 
238.6 

827.3 
345.8 

637.9 
212.7 
360.4 

336.1 
161.6 

434.1 
82.0 

3167.8 
297.5 

4435.6 

nC4 
PPI4 

7785.5 
2275.9 
2269.4 
5577.0 
5572.9 
3438.8 

5001.7 
3785.5 

22831.7 
1346.8 

8848.9 

17656.4 
8643.9 

7329.0 

2162.6 
6530.4 

8692.7 
13778.9 
26121.0 
13032.1 
6814.8 

6812.2 
1713.6 

40191.9 
16583.4 

16998.5 
3700.1 

1 W : Z  
13056.4 
16734.4 
11992.8 

6092.4 
4917.0 

962.4 
608.6 
900.8 

2250.6 
1361.9 
552.5 
903.0 
456.7 

9dO.4 
970.9 

88.7 
5573.6 

580.4 
9673.4 

Total  
C5-C7 

PPM 

27474.3 
10630.5 

13804.8 
11090.4 

11016.2 
12897.8 

15215.4 
10827.6 

11412.1 
21139.4 
15414.5 
15953.2 
27140.2 
18087.7 

11631.4 
16495.9 

20570.8 
25544.5 
31308.8 
20703.1 
14875.5 

12526.1 
4731.5 

21288.3 
35647.1 
15181.3 
7426.6 

1:Bi:: 
13198.2 
15223.6 
11858.4 
7370.9 
7485.5 
2073.1 
1725.4 

10305.1 
1705.5 

1964.3 
307 1 .7 
2925.9 
2500.7 

6327.8 
4654.2 

14682.0 
109.5 

19089.1 
4380.1 

Total 
C1" 

PPH 

11681.4 
6291.2 
6023.5 

17051.9 
14790.1 

12334.11 
11174.6 
13102.3 
7673.6 

60439.1 
24894.1 
23923.1 
44250.1 
22443.9 
17760.2 
5951.6 

29634.8 
18904.5 

6130f.9 
31192.5 
17346.5 

19147.9 
6892.3 

115935.4 
32793.4 

52722.5 
12865.6 

782SW 
55252.3 
76080.4 
52111.0 
26765.5 
29134.9 

5297.9 
7700.6 
7447.5 

19857.2 
9425.5 

7577.4 
9479.1 
7563.1 
9785.6 

14164.0 
131739.4 
35766.4 

40043.5 
34377.2 

Total  
CZ-CU 

PPH 

19621.8 
4251.2 
4027.0 

11459.1 
11884.2 
7425.9 
7200.9 
9103.8 
2653.5 

56680.7 

11802.2 
18823.7 

37020.0 
145l18.5 
12946.7 
3632.1 

26422.9 
15861.3 

57648.7 
27749.4 
13611.6 

16154.4 
3695.5 

108760.3 
29167.8 

47776.6 
9240.9 
6%3:2 
50214.3 
69880.1 
46432.5 
20809.0 
24250.3 

2750.4 
3015.9 
4581.6 
6043.0 

13752.8 
3727.3 

2114.8 
5772.3 

7384.6 
5061.6 

20483.8 
13351.8 

33183.9 
81164.7 

7 7 -: 

Wetness 
Gas 

z 
82.7 
67.6 
66.9 
77.5 
69.7 
60.2 

69.5 
64.4 

34.6 
93.8 

74.4 
75.6 

83.7 

72.9 
64.8 

61.0 
83.9 
89.2 

89 .o 
94.0 

78.5 
53.6 
84.4 
88.9 
93.8 
90.6 
71.8 
$8:% 
91.9 
90.9 

89.1 
77.7 
83.2 
51.9 
39.2 

64.1 
61.5 

49.2 
69.3 

60.9 
35.9 
51.7 
52.1 

57.3 
10.1 

82.9 
24.6 

iC4/nC4 

0.34 
0.35 

0.35 
0.33 

0.38 
0.37 

0.35 
0.36 

0.31 
0.39 

0.35 
0.35 

0.35 
0.33 

0.30 
0.32 

0.33  
0.34 

0.36 
0.37 

0.36 
0.33 
0.37 
0.43 

0.45 
0.46 

% 
0.52 
0.53 
0.49 

0.49 
0.46 

0.42 
0.39 
0.38 
0.37 

0.38 
0.47 

0.35 
0.40 

0.44 
0.35 

0.57 
0.92 

0.51 
0.46 



TABLE I-B 

Cl-C7 HYDROCARBON ANALYSES OF CUTTINGS GAS 

GeaChem 
Sample Well c2 c3 ic4 c1 
Number Interval. PPM PPH PPM  PPM  PPM PPM PPH 

nC9 c 5 4  Cl-C4 
Methane Ethane  Propane  Isobutane  Butane  Totai  Total 

3514-097  -12100 17990.2 8810.6 5030.1 23114.1 4104.2 15375.3 38279.4 

3514-099 
3514-098 

-12300 22421.2 11603.1 3455.4 710.1 1509.5 4042.3 39699.5 
-12200 21626.8 12532.7 4075.3 955.9  1734.7 6608.2 40925.7 

PPM values  expressed  as volumes of gas per m i l l i o n  volumes of cutLings 

Total  
C2-C4 Wetness 

Gas 

PPM z 
20289.1 53.0 

17278.2 
19298.8 

43.5 
47.2 

- 

iC4 /nC4  

0.57 
0.55 
0.47 



t '  t .  t " -7- 1 

Sample 
OeoChem 

Number 

3514-002 
3514-001 

35  14-003 
3514-004 

3514-006 
3514-005 

35  14-007 
3514-008 

3514-010 
3514-009 

3514-012 
3514-011 

3514-014 
3514-013 

3514-015 
3514-016 

3514-018 
3514-017 

3514-020 
3514-019 

3514-022 
3514-021 

3514-024 
3514-023 

3514-025 
35 14 -026 
3514-027 
3514-028 
3514-029 
3514-030 
3514-031 
3514-032 

3514-034 
3514-033 

3514-036 
3514-035 

3514-038 
3514-037 

3514-040 
3514-039 

3514-042 
3514-9u1 

3514-094 
3514-043 

3514-0116 
3514-045 

3514-047 
3514-048 

Interval. 
Yell 

-2500 
-2600 
-2700 
-2800 
-2900 
-3000 
-3100 
-3200 
-3300 
-3400 
-3500 
-3600 
- n o 0  

-3900 
-3800 

-4000 
-4100 
-4200 
-4300 
-4400 
-4500 
-4600 
-4700 
-4800 
-4900 
-5000 
-5100 

-5300 
-5200 

-5400 
-5500 
-5600 
-5700 
-5800 
-5900 
-6000 
-6100 
-6200 
-6300 

-5500 
-6400 

-6600 
-6700 
-6800 
-6900 

-7 100 
-7000 

-7200 

TABLE  I-C 

C1-C7  HYDROCARBON  ANALYSES OF AIR SPACE  AND  CUTTINGS OAS 

Methane  Ethane 
c1 
PPH 

3192.0 
3198.1 

2832.5 
2400.1 
2925.3 
2981.5 
2554.9 
2008.9 
2437.7 
2777.5 
2711.0 
2822.1 

2913.2 
3313.1 

2644.2 
3306.3 

8296.4 
4856.2 

4309.4 
2566.2 

2659.5 
3300.0 

2904.7 
2893.5 

3228.6 
4150.1 
5132.8 
4444.2 
6004.2 
8834.0 
11171.2 
9139.6 
5869.3 
7376.1 
17318.0 
10447.7 

33651.1 
9833.1 

12674.4 
10923.8 
11333.5 
10440.8 
6809.7 
9305.2 

12807.7 
9699.2 

17709.3 
16592.7 

c2 
PPI4 

374.2 
205.7 

100.4 
168.0 
172.8 
227.1 
101.4 
217.7 

560.9 
598.7 

551.2 

1461.6 
990.3 

979.0 
786.9 

14391.0 
1645.8 

4916.1 

2214.3 
1192.5 

1119.3 
1073.4 

785.4 
746.1 

1305.2 
1303.9 
1343.9 
1710.3 
1455.8 

24  386.6 
8015.2 

12680.3 

12451.9 
4682.5 

27687.9 
14946.1 

64675.0 
12410.2 

37103.1 
9829.6 
5772.9 
6300.5 

12977.4 
9817.0 

11359.3 
10709.9 
23076.6 
27105.6 

Propane  Isobutane  Butane 
c3 
PPH 

1404.4 
261.1 

693.0 
239.2 

689.2 
332.0 

190.2 
124.8 

670.4 
871.4 

2490.4 
977.4 

5242.0 
3333.6 
1719.0 
5375.8 
42373.7 
16074.6 

7798.6 
4111.1 

3291.8 
3117.5 

2236.8 
1942.4 

3038.1 
3963.7 

4248.0 
2604.3 

2725.0 
12869.5 
26679.5 
16382.7 
3847.3 

23159.4 
14622.7 

12239.1 

50737.3 
11664.8 

30938.8 
9379.1 

6966.7 
6213.7 

17935.3 
6336.5 

14466.4 

31803.3 
14916.6 

29996.9 

i c4 
PPM 

609.0 
515.0 

138.2 
344.4 
277.5 
141.9 
64.3 

647.8 
181.1 

557.4 

1099.5 
685.3 

2233.0 
1468.2 
845.9 
1663.5 
5735.4 
3748.9 

' 1346.3 
2744.8 
1537.1 
1404.1 

1028.7 
762.1 

1529.9 
1503.0 

1680.9 
1251.9 

5109.2 
1170.0 

6937.4 
5184.7 

4108.9 
1927.2 

6118.5 
4665.0 

14206.6 
4796.8 

10713.8 
3191.2 
3020.5 
2331.3 
2384.1 
6069.2 
4942.9 
5893.8 
10362.1 
~jnnu.~) 

PPH 
nC4 

1250.2 
783.2 

303.8 
738.3 
587.1 
307.8 
160.3 
270.2 
514.3 
1067.0 
822.4 

2101.4 

3491.6 
4852.9 

1942.3 

13779.9 
4147.2 

9956.6 

7593.8 
3959.6 

4274.7 
3829.4 
2077.5 
2808.9 
4148.8 
4198.4 

5268.2 
3887.7 

6913.0 
3586.6 

10785.2 
8487.9 
2360.6 
6925.7 
12473.1 
7404.0 

25570.4 
7131.5 

18296.9 
4148.0 
3949.5 
3514.0 

9265.9 
3535.0 

7541.1 
7441.7 

16006.0 
23709.4 

Total 
C5-C7 
PPM 

1715.0 
1798.7 

928.2 
1459.2 

1596.0 
1530.8 

1483.5 
1897.7 
3562.7 
5452.9 
6796.4 
6143.3 

12765.5 
12206.7 

9605.4 
8010.9 

16025.6 
15783.2 

11507.1 
20817.1 

19012.7 
17083.7 

15345.2 
10869.7 

14058.7 
23274.6 
20461.1 

20028.3 
14799.3 

22179.3 
20239.3 
19159.6 
5551.5 
16233.3 

10934.5 
11717.2 

23787.1 
18285.1 

23857.2 
13794.8 
10509.2 
8622.3 

23941.6 
11413.5 

Total 
C 1 -C4 
PPM 

6830.0 
4963.2 

3614.2 
4344.1 
4652.2 
3990.5 
3005.9 
2868.3 

5834.3 
4869.1 

9503.9 
5753.5 

17102.8 
12185.9 
8600.6 
15476.1, 
84526.5 
39552.5 
13181.9 
24661.2 
12662.5 
129115.4 
8421.8 
9164.8 

14193.7 
14176.3 

17351.8 
14220.7 

41741.0 
14941.8 

79960.1 
51875.5 

46085.6 
18687.1 

49702.1 
86757.2 

45836.6 
188840.7 
109721.1 
3807 1.9 
31340.2 
29553.6 
23882.4 

Total 
c2-c4 
PPM 

1765.1 
3637.9 
781.7 
1943.9 
1726.8 
1009.0 
451.0 

2431.4 
859.4 

3056.8 
3036.4 
6681.7 
13789.7 
9272.6 
5294.3 
12832.4 
76230.1 
34696.3 
10615.7 
20351.8 
10002.9 
9645.3 
5528.3 
6860.0 

10043.5 
10947.7 

12907.5 
9081.8 

8937.6 
32907.0 

42735.8 
68788.8 

38709.4 
12817.7 

69439.1 
39254.4 
36003.5 
155189.5 
97052.7 
27148.1 

19112.7 
19956.7 

17072.7 
46247.9 
38210.3 

81248.1 
3906 1.5 

94692.0 

Wetness 
Cas 

z 
35.6 
53.3 

44.7 
21.6 

25.3 
37.1 

15.0 
30.0 
49.9 
52.4 

.~ 

52.8 
70.3 

76.1 
80.6 

82.9 
61.6 

90.2 
87 .I 
80.5 
82.5 
79.0 
74.5 

70.3 
65.6 

77.2 
70.8 

74.4 
63.9 

59.8 
78.8 
86.0 
82.4 

84.0 
68.6 

80.0 
79.0 

82.2 
78.5 

71.3 
88.4 

64.7 
63.7 

71.5 
83.2 
79.8 
75.3 

85.1 
82.1 

iC4/nC4 

0.49 
0.66 

0.46 
0.47 
0.47 
0.46 

0.67 
0.40 

1.26 
0.52 
0.83 
0.52 

0.42 
0.46 

0.40 
0.44 

0.38 
0.42 

0.34 
0.36 

0.37 
0.36 

0.37 
0.37 

0.37 
0.36 

0.32 
0.32 

0.74 
0.33 

0.64 
0.61 
0.82 
0.68 

0.63 
0.49 

0.56 
0.67 

0.59 
0.67 

0.66 
0.76 

0.67 
0.65 

0.78 
0.66 

0.59 
0.65 



GeoChem 
Sample 
Number 

3514-049 .~ 
35  14-050 
3514-051 
3514-052 
3514-053 
35 14-05Q 
3514-055 
3514-056 
3514-057 
3514-058 
3514-059 
3514-060 
3514-061 
3514-062 
3514-063 
3514-064 
351'1-065 
3514-066 
3514-067 
3514-068 
3514-069 
35 14-070 
3514-071 
3514-072 
3514-073 
3514-074 
j514-075 

3514-077 
3514-076 

3514-078 
3514-079 
3514-080 
3514-081 
35  14-082 
3514-083 
35  14-084 
3514-085 
3514-086 
35',4-087 
3514-088 
351u-o~q 
35 14-090 
3514-091 
3514-092 
3514-093 
3514-094 
3514-095 
35'4-096 

TABLE I - C  

C1-C7 HYDROCARBON ANALYSES OF AIR SPACE AND CUTTINGS  GAS 

In terva l*  
Well 

-7300 
-7900 
-7500 
-7600 

-7800 
-7700 

-8000 
-7900 

-8100 
-8200 
-8300 

-8500 
-8400 

. -8600 
-8700 
-8800 
-8900 
-9000 
-9  100 
-9200 
-9300 

-9500 
-9400 

-9700 
-9600 

-9800 
-9900 
-10000 
-10100 

-10300 
-10200 

-10400 
-10500 

-10700 
-10600 

-10800 
-10900 
-11000 
-11100 
-11200 
-11300 
-11400 
-11500 
-11600 
-11700 
-11800 
-11900 
-12000 

Methane 

PPH 
c1 

11067.2 
3851.0 
3613.8 

10506.2 
7988.2 

12006.0 
9094.4 

9523.8 

10598.2 
9562.4 

12056.4 
12720.2 
13217.7 

10593.9 
14378.6 

5138.7 
6726.8 

11140.0 
9948.8 
89 15.1 
8624.8 
5199.5 
8554.8 

11287.4 

21029.1 
16071.8 

25513.1 

75937.1 
8403.7 

53364.6 
46467.3 

77591.3 
27601.9 

26205.3 
16293.5 

36948.3 
25079. 8 

15525.0 
51060.6 
39036.7 
?1519.2 
19158.8 
29176.3 

239753.2 
53315.4 

125379.3 
191792.6 
89398.9 

Ethane 
c2 
PPH 

11063.4 
5517.8 
5218.1 

13254.3 
13323.3 

24854.1 
9929.3 

23123.7 
14394.5 
16393.5 
6744.6 
857 1 .'I 
7971.1 

7623.9 
6522.6 

4024.0 
1904.3 

11967.7 
13585.0 
8261.5 
5594.7 
1154.5 
6783.5 

20414.1 
12135.7 

22585.4 
23546.6 

80936.6 
0365.1 

64018.6 
62639.7 

59216.2 
34908.6 

22305.0 
12530.3 

22177.3 
11529.8 

30790.3 
9584.6 

16339.2 
19941.3 

11198.4 
6188.5 

27829.0 
17763.0 

28300.4 
31268.9 

46329.7 

Propane Isobutane  Butane 
c3 
PPM 

ic4 nC4 
PPM  PPM 

13619.9 
8621.4 

14991.0 
8148.2 

14022.9 
8787.3 

26084.2 
2901 1.4 

52964.8 
18490.4 

17512.4 
24414.6 

18211.8 
22467.5 

13578.3 
5879.5 

40331.6 
51105.1 
28507.5 
16505.7 
4143.6 

16749.0 

70272.5 
24864 . I  

28503.5 
45385.6 

6968.2 
77716.7 

74919.1 
70264.3 

42927.4 
41326.1 
21660.4 
12751.3 
7459.7 

12424.7 
9590.4 

12626.0 
6823.8 
7348.9 
3133.3 
6059.9 
6004.8 
4194.0 

227'45.8 

40340.3 
6424.5 

251u.a 

6810.6 
3124.8 
2716.8 

4064.8 
4144.6 

2627.9 

7709.9 
4248.2 

15439.0 
5654.5 
6915.0 
8839.9 

6398.7 
6049.6 

2497.4 

11596.0 
5254.9 

15468.4 

5077.4 
8557.0 

1243.3 
4560.9 

10958.0 
22743.4 
12163.3 
5679.6 
1839.9 

14514.2 

15034.0 
13600.5 

8887.4 
6506.0 
4761.1 
2189.3 
1327.6 
2026.2 
3066.3 
1676.8 
1354.0 
1247.7 
566.6 

1201.7 
1276.3 

7108.1 
453.2 

9124.8 
1245.8 

5885.1 

11536.5 
4582.0 
4391.1 
7632.8 
7420.6 
4848.3 

10815.3 
8315.2 

39061.7 
5428.1 

20284.9 
15859.3 

25456.2 

19093.1 
18208.8 

15194.0 
7720.2 

33277.5 
40857.7 
23190.6 
13979.0 
3459.1 

11787.7 
25268.9 
502311.3 
26225.5 
12100.4 
4203.1 

25449.6 

27658.3 
25289.9 

17828.3 
12478.7 
9352.4 
4688.5 

4088.8 
2830.0 

8232.5 
3122.0 
2698.2 
2578.0 
1263.0 
2890.1 
2420.3 

12104.0 
645.1 

18979.2 
1919.2 

Total   Total   Total  
c5-c7 c1-c4 
PPM PPH 

c2-c4 
PPM 

31828.5 54097.8 47030.6 
14418.3 25697.2 211146.2 
14922.2 24088.2 20474.3 
16497.2 48080.1 40091.9 
15504.0 49269.0 38762.8 
14497.8 35287.4 26193.0 

23608.7 80244.4 70720.5 
18113.0  77144.9 65138.8 

17068.6 52123.8 42561.3 
29996.6 134457.4 123859.2 
20359.1 57827.3 45770.9 
25573.9 72906.6 60186.4 
341169.1 80629.9 67412.2 
28905.6 63371.6 40993.0 
25726.6 66177.4 55587.4 ." -~ 
20512.7 23140,5 18001.7 
26554.2 44778.1 38051.3 

40875.8 130965.3 121016.4 
41524.8 108313.1 97173.0 

27728.4 77432.0 68516.9 
20958.3 '49781.8 41157.0 

29455.1 48436.2 39881.3 
6318.0 15800.1 10600.5 

27113.5 84514.9 73227.5 
42501.9 179736.4 163664.5 
22032.2 127389.1 106359.9 
13647.9 95343.3 69830.2 

18062.6 274554.5 198617.3 
9182.2 25780.2 173'76.5 

21397.1 226718.6 180251.3 
21367.0 226538.1 173173.5 

16355.9 132153.8 104551.8 
13976.4 197068.4 119527.1 
10713.4 84284.5 58079.1 
5317.6 48453.1 32159.5 
4505.9 48227.1 23147.3 
5945.5 77665.6 40717.2 

20943.0 45999.1 70974.0 
2760.3 992i5.9  4ezi5.3 
6416.3 66252.1 27215.4 
6650.3 47740.3 26116.1 
4996.4 30310.4 11151.6 

10277.9 50526.6 21350.3 
11360.6 80780.0 27464.5 
1477.0 272824.8 V071.5 

23463.0 198606.9 73227.5 

31229.6 204173.0 114774.1 
7792.8 229682.7 37890.0 

~. 

i 

Gas 
Wetness 

z 
79.5 

85.0 
85 .O 

78 .7 
83.4 

74.2 
84.4 

81.7 
88.1 

92.1 
79.2 
82.6 
83.6 

84.0 
77.3 

77 .8 
85.0 

92.4 
89.7 

88.5 
82.7 

82.3 
67.1 

86.6 
91.1 

73.2 
83.5 

67.4 
72.3 

79.5 
76.4 

79.1 
60.7 

66.4 
68.9 

48.0 
52.4 
66.2 
48.6 
41.1 
54.7 
36.8 
42.3 
34.0 
12.1 
36.9 

56.2 
16.5 

1- > I  

iC4/nC4 

0.59 
0.68 
0.62 
0.54 
0.55 
0.54 
0.71 
0.71 
0 . I8 
0.40 
0.36 
0.34 
0.35 

0.34 
0.33 

0.32 
0.35 

0.38 
0.35 

0.36 
0.37 

0.36 
0.39 

0.45 
0.43 

0.46 
0.47 
0.44 
0.57 

0.54 
0.54 

0.52 
0.50 

0.51 
0.47 
0.47 
0.50 
0.37 
0.54 

0.48 
0.50 

0.45 
0.42 

0.70 
0.53 

0.65 
0.59 

0.48 



Sample 
GwChem 

Number 

3514-098 
3514-097 

3514-099 

C1-C7 HYDROCARBON ANALYSES OF A I R  SPACE AND CUTTINGS  GAS 

Hethane  Ethane  Propane  Isobutane  Butane  Total   Total  
Wel l   c1   c2   c3  

In te rva l '  PPN 
ic4 

PPN  PPW  PPH  PPN  PPN 
nc4 
PPM 

c5-c7  c1-c4 

-12100 195513.8 51312.1 25671.1 8004.2 12607.3 28509.2 293108.7 
-12200 132729.1 37495.4 12768.7 2879.2 4532.0 11639.0 190404.6 
-12300 111746.4 32592.6 9053.3 1601.6 2905.1 6075.3 157899.2 

T o t a l  a a s  
C2-C4 Wetness 
PPN 5 '  iC4/nC4 

97594.9 33.3 
57675.4 

0.63 

46152.7 
30.3 
29.2 

0.64 
0.55 

PPH values  expressed as volumes of  g a s   p e r  million volumes of o u t t i n g s  



NOTE on Lithologic  Descriptions 

This  report  summarized  the  analyses  carried out on this  well  in  April  of  1987  as 
well  as  the  analyses  completed  in  January  1988.  There  is a minor  reevaluation 
of the  lithologic  descriptions  as  discussed  below. 

First, it should  be  stated  that  the  cuttings  from  this  well  were  uniformly  very 
fine  grained  (about 0.30 to  0.4Omm)  which  made  lithologic  descriptions  q,lite 
difficult.  The  lithologic  descriptions  that  were  made  in  April  1987  (senple 
numbers  31,32,38,43,46,55,61,68 t o  71,74,75,77,78,79,81 to 84,86,87,91  to 95,97, 
98 and 99)  remain  unchanged.  The  lithologic  descriptions  that  were  made  in 
January  1988  show  a  minor  change  in  interpretation  which is shown  below.  The 
lithologic  description  for  samples "031 and -032 (described  in  April  1987)  reads 
as follOws : 

The  lithologic 

60%  Limestone,  cryptocrystalline, 

40% Limestone,  clayey,  carbonaceous, 
white  to  pale  brown. 

dolomitic?,  cryptocrystalline, 
brownish  black. 

description  for  sample -033 (described in January 1 
follows: 

100%  Limestone,  cryptocrystalline, 
white  to  pale  brown,  about 
40% of cuttings  are  stained 

hydrocarbons or dead  oil 
brownish  black  with  heavy 

(shows  cut  flourescence). 

988)  r'za ds as 

Due to the  small  size  of  the  cuttings  it  is  difficult to evaluate  the  black 
material  in  these  samples  but  because of the  cut  flourescence,  we  have 
interpreted  the  black  material to be  stained  with  dead  oil o r  heavy  hydr,?carbons 
rather  than  bsing a separate  highly  carbonaceous  lithologic  type. 



TABLE I1 

LITHOLOGIC& DESCRIPTIONS AND ORGANIC CARBON ANALYSES 

SANTA FE ENERGY OPERATING PARTNERS, ROHMER $1 
SEC.23, T22S, R27E, EDDY COUNTY, NEW MEXICO 

API #30-015-25722 

GEOCHEH DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
(feet) LITHO  DESCRIPTION 

OPGANIC 
GSA CARBON 
NO. (wt .%) 

3514-001 
-A 

-B 

3514-002 
-A 

-B 

3514-003 
-A 

-B 

3514-004 
-A 

-B 

3514-005 
-A 

-B 

2500 

2600 

2700 

2800 

2900 

60%  Shale, v e r y  s i l t y ,  very 
micaceous,  carbonaceous, 
brownish  black. 

g ra ined ,   ca l ca reous ,   c l ea r  
to   white .  

40%  Sandstone,  very  f ine 

60% Shale ,   very s i l t y ,  very 
micaceous,  carbonaceous, 

40%  Sandstone,  very  f ine 
brownish  black. 

to   whi te .  
g ra ined ,   ca l ca reous ,   c l ea r  

70% Sandstone,   very  f ine 
g ra ined ,   ca l ca reous ,   c l ea r  
t o  white.  

micaceous,  carbonaceous, 
brownish  black. 

30% S h a l e ,   v e r y   s i l t y ,   v e r y  

60% Sandstone,   very  f ine,  

t o  white.  
g ra ined ,   ca l ca reous ,   c l ea r  

micaceous,  carbonaceous, 
brownish  black. 

40% Shale,   very s i l t y ,  ve ry  

70% Sandstone,   very  f ine 
g ra ined ,   ca l ca reous ,   c l ea r  
to   white .  

micaceous,  carbonanceous, 
brownish  black. 

30% Shale ,   very s i l t y ,  very  

2.05 

5YR-2/ 1 

N9 

2.77 

5YR-211 

N9 

0.61 

N9 

5YR-211 

1.2011.17 

N9 

5YR-211 

0.51 

N9 

5YR-211 



TABLE I1 (continued) 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA FE ENERGY  OPERATING  PARTNERS,  ROHMER #1 
SEC.23,  T22S,  R27E,  EDDY  COUNTY, NEW MEXICO 

API #30-015-25722 

GEOCEEM  DEPTH 
SAMPLE  INTERVAL 
NOMBER (feet) LITHO  DESCRIPTION 

GSA CARBON 
O~GANIC 

NO. (wt .%I 

3514-006 
-A 

-B 

-C 

3514-007 
. .  

-A 

-B 

-C 

3514-008 
-A 

-B 

3514-009 
-A 

3000 
75% 

20% 

5% 

3100 
90% 

5% 

5% 

3200 
95% 

5% 

3300 
100% 

0.15 
Limestone,  cryptocrystalline,  N9 to 
white to pale  brown.  5YR-512 
Sandstone,  very  fine 
grained,  calcareous,  clear 
to  white.  N9 
Shale,  very  silty,  very 
micaceous,  carbonaceous, 
brownish  black. 5 ~ ~ - 2 /  1 

0.19 

white to pale  brown. 
Limestone,  cryptocrystalline,  N9 to 

Sandstone,  very  fine 
grained,  calcareous,  clear 
to  white. N9 
Shale,  very  silty,  very 
micaceous,  carbonaceous, 
brownish  black.  5YR-211 

5YR-512 

0.15 
Sandstone,  very  fine 
grained,  calcareous,  clear 
to  white.  N9 
Shale,  very  silty,  very 
micaceous,  carbonaceous, 
brownish  black.  5YR-211 

0.38 
Sandstone,  calcareous, 
very  fine  grained,  clear 
to  white.  N9 
5-10Z of cuttings  show 
dead o i l  (shows  cut 
flourescence) 



TABLE I1 (cont inued)  

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES 

SANTA FE ENERGY O P E R ~ T I N G  PARTNERS, ROHMER 81 
SEC.23, T22S, R27E, EDDY COUNTY, N E W  MEXICO 

API #30-015-25722 

GEOCREM DEPTH 
SAMPLE  INTERVAL 
NUMBER (feet) LITHO DESCRIPTION 

GSA 
ORGANIC 

CARBON 
NO. (at .%I 

3514-010  3400 
-A 

3514-011  3500 
-A 

3514-012 3600 
-A 

3514-013  3700 
-A 

3514-014  3800 
-A 

3514-015  3900 
-A 

0.26 
100%  Sandstone,   calcareous,   very 

f i n e   g r a i n e d ,   c l e a r   t o  white. N9 
5-10% o f   c u t t i n g s  show dead 
o i l  (shows cu t   f lourescence)  

0.35 
100%  Sandstone,  calcareous,   very 

f ine   g ra ined ,   c l ea r   t o   wh i t e .  N9 
510% o f   c u t t i n g s  show dead 
o i l  (shows cu t   f lourescence)  

0.40/0.40 
100% Sands tone ,   ca lcareous ,   very  

5 1 0 %  o f   c u t t i n g s  show dead 
f i n e   g r a i n e d ,   c l e a r  to  white.  N9 

o i l  (shows cu t   f lourescence)  
Trace  black  shale .  

1.01 
100%  Sandstone,   calcareous,   very 

f i n e   g r a i n e d ,   c l e a r   t o   w h i t e .  N9 

o i l  (shows  cut  f lourescence) 
5-10% o f   c u t t i n g s  show dead 

100%  Sandstone,  calcareous,   very 

5 1 0 %   o f   c u t t i n g s  show dead 
o i l  (shows  cut  f lourescence) 

- f i n e  g ra ined ,   c l ea r   t o   wh i t e .  N9 

100% Sands tone ,   ca lcareous ,   very  

5-102 of c u t t i n g s  show dead 
f i n e  grained:;'clear to   whi te .  N9 

o i l  (shows  cut  f lourescence) 

0.67 

0.65 
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TABLE 11 (continued) 

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES 

SANTA FE ENERGY OPERATING PARTNERS, ROHMER #1 
SEC.23, T22S,  R27E,  EDDY  COUNTY,  NEW MEXICO 

API #30-015-25722 

GEOCBEM 
SAMPLE 
NUMBER 

DEPTH 
INTERVAL 
(feet) LITHO DESCRIPTION 

GSA 
NO. 

CARBON 
O~GANIC 

(wt . X )  

3514-016 
-A 

3514-017 
-A 

. .. 

3514-018 
-A 

3514-019 
-A 

3514-020 
-A 

3514-021 
-A 

4000 0.98 
100%  Sandstone,  calcareous,  very 

5-10% of cuttings  show  dead 
fine_ grained,  clear to  white.  N9 

oil  (shows  cut  flourescence) 

4100 
100%  Sandstone,  calcareous,  very 

40-50% of cuttings  show  dead 
fine  grained,  clear  to  white. N9 

oil  (shows  cut  flourescence) 

4200 
100%  Sandstone,  calcareous,  very 

fine  grained,  clear to  white.  N9 
30-40%  of  cuttings  show  dead 
oil (shows  cut  flourescence) 

4300 
100% Sandstone,  calcareous,  very 

fine  grained,  clear  to  white.  N9 
5-10% of cuttings  show  dead 
oil  (shows  cut  flourescence) 

4400 
100%  Sandstone,  calcareous,  very 

. 5-10%  of  cuttings  show  dead 
fine  grained,  clear  to  white.  N9 

oil  (shows  cut  flourescence) 

4500 
100%  Sandstone,  calcareous,  very 

fine  grained,  clear  to  white.  N9 
10-15% of cuttings  show  dead 
oil  (shows  cut  flourescence) 

3.08 

1.67 

0.83 

1.30/1.27 

* 

0.75 

Y 

Y 



TABLE 11 (continued) 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA  FE  ENERGY  OPERATING  PARTNERS,  ROHMER #l 
SEC.23, TZZS, R27E,  EDDY  COUNTY, NEW MEXICO 

API #30-015-25722 

GEOCEEM  DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
(feet) LITHO  DESCRIPTION 

GSA 
O?GANIC 

NO. 
CARBON 
( w t  .%) 

3514-022 4600 
-A 100%  Sandstone,  calcareous,  very 

fine  grained,  clear to  white.  N9 
5-10% of cuttings  show  dead 
oil  (shows  cut  flourescence) 

1.01 

3514-023  4700 
-A 

3514-024 4800 
-A 

3514-025 4900 
-A 

3514-026  5000 
-A 

3514-027  5100 
-A 

0.55 
100%  Sandstone,  calcareous,  very 

fine  grained,  clear  to  white.  N9 

dead  oil 
Trace  of  cuttings  showing 

0.78 
00% Sandstone,  calcareous,  very 

fine  grained,  clear to  white.  N9 
Trace of cuttings  showing 
dead  oil 

0.98 
00% Sandstone,  calcareous,  very 

fine grained,  clear  to  white.  N9 
- 5-10%-of  cuttings  show  dead 

oil  (shows  cut  flourescence) 

100%  Sandstone,  calcareous,  very 
fine  grained,  clear to white.  N9 

- 10-15% of cuttings  show  dead 
o i l  (?shows  cut  flourescence) 

100%  Sandstone,  calcareous,  very 

Trace  of  cuttings  showing 
fine  grained,  clear to  white.  N9 

dead  oil 

0.63 

0.32 



TABLE I1 (continued) 

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES 

SANTA FE ENERGY OPERATING PARTNERS, ROHMER #l 
SEC.23, T22S, R27E, EDDY COUNTY, NEW MEXICO 

API #30-015-25722 

I" 
I 
I" 
I- 
I- GEOCEEM DEPTH 

SAMPLE 
rmMBER 

INTERVAL 
(feet) LITHO DESCRIPTION 

ORGANIC 
GSA CARBON 
NO. (wt.73 

3514-028 
-A 

5200 '1.1611.15 

20-25% of cuttings show dead 
fine grained, clear to  white. N9 

oil (shows  cut  flourescence) 

100% Sandstone,  calcareous, very 

3514-029 
-A 

3514-030 
-A 

3514-031 
-A 

-B 

3514-032 
-A 

-B 

5300 
100% Sandstone, calcareous, very 

5-10% of cuttings  show dead 
fine grained, clear to white. N9 

oil  (shows  cut  flourescence) 

5400 
100% Sandstone, fine  grained, 

clear to  white. N9 

5500 
60% Limestone, cryptocrystalline, N9 to 

white to  pale  brown. 5YR-512 
40% Limestone, clayey, 

carbonaceous, dolomitic?, 

brownish black. 
cryptocrystalline, 

5YR-211 

0.78 

0.34 

2.05 

5600  1.3311.33 
60% Limestone, cryptocrystalline, N9 to 

white to  pale  brown. 5YR-512 
40% Limestone, clayey, 

carbonaFeous, dolomitic?, 
cryptocrystalline, 
brownish black. 5YR-211 

Y 



TABLE  I1  (continued) 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA FE ENERGY  OPERATING  PARTNERS,  ROHMER #I 
SEC.23,  T22S,  R27E,  EDDY  COUNTY,  NEW  MEXICO 

API  #30-015-25722 

GEOCHEM DEPTH 
SAMPLE INTERVAL 
NUMBER  (feet)  LITFLO  DESCRIPTION 

OFC,ANIC 
GSA  CARBON 
NO. ( W t . X )  

3514-033  5700 
-A 

-B 

3514-034  5800 
-A 

3514-035  5900 
-A 

3514-036 6000 
-A 

100% 

100% 

100% 

100% 

0.68 
Limestone,  cryptocrystalline, N9 to 
white  to  pale  brown.  5YR-512 
About 40% of  cuttings  are 
stained  brownish  black  5YR-211 
with  heavy  hydrocarbons or 
dead  oil  (shows  cut 
flourescence) 

1.12 
Limestone,  cryptocrystalline, 
pale  brown.  5YR-512 

stained  brownish  black  with 
70-80%  of  cuttings  are 

heavy  hydrocarbons  or  dead 
oil  (shows  cut  flourescence)  5YR-211 

2.86 
Limestone,  cryptocrystalline, 
pale  brown.  5YR-512 
70-80% of cuttings  are 

heavy  hydrocarbons or dead 
stained  brownish  black  with 

oil  (shows  cut  flourescence)  5YR-211 

1.36 
Limestone,  cryuptocrystalline, 
pale  brown.  5YR-5 12 
90%' 0-f cuttings  stained 
brownish  black  with  heavy 
hydrocarbon or dead  oil 
(shows  cut  flourescence)  5YR-211 



TABLE  I1 (continued) 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA  FE  ENERGY  OPEdATING  PARTNERS,  RORMER #l 
SEC.23,  T22S,  R27E,  EDDY  COUNTY, NEW MEXICO 

API #30-015-25722 

GEOCHEM DEPTH 
SAMPLE  INTERVAL 
"BER (feet) LITHO  DESCRIPTION 

GSA 
OVANIC 

CARBON 
NO. (wt .%) 

3514-037  6100 
-A 

3514-038  6200 
-A 

-B 

3514-039  6300 
-A 

3514-040  6400 
-A 

100% Limestone, cryptocrystalline, 
pale  brown. 
70%-of cuttings stained 

hydrocarbons or  dead oil 
brownish  black heavy 

(shows  cut  flourescence) 

90% Limestone, clayey, 
carbonaceous, dolomitic?, 

brownish black. 
cryptocrystalline, 

white to  pale  brown. 
Trace of pyrite. 

10% Limestone, cryptocrystalline, 

100% Limestone, cryptocrystalline, 

90% of cuttings  stained 
pale  brown. 

hydrocarbon or dead  oil 
brownish  black  with heavy 

(shows  cut  flourescence) 

100% Limestone, cryptocrystalline, 

502'0% euttings  stained 

hydrocarbons or dead  oil 
brownish  black  with heavy 

(shows  cut  floure8cence) 

. pale  brown. 

0.9610.93 

5YR-512 

5YR-211 

6.04 

5YR-211 
N9 to 
5YR-512 

3.04 

5YR-512 

5YR-211 

0.84 

5YR-512 

5YR-211 



TABLE  I1  (continued) 

LITEOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA  FE  ENERGY OPEUTING PARTNERS,  ROHMER #I 
SEC.23, T22S, R27E,  EDDY  COUNTY, NEW MEXICO 

API  #30-015-25722 

GEOCHEM  DEPTE 
SAMPLE 
NUMBER 

INTERVAL 
(feet) LITE0 DESCRIPTION 

GSA 
OFGANIC 
CARBON 

NO. twt .%) 

3514-041 
-A 

. .  

3514-042 
-A 

3514-043 
-A 

-B 

-C 

3514-044 
-A 

6500 

6600 

6700 

6800 

100%  Limestone,  cryptocrystalline, 
pale  brown.  5YR-512 
50%-of cuttings  stained 
brownish  black  with  heavy 
hydrocarbons or dead  oil 
(shows  cut  flourescence)  5YR-211 

100%  Limestone,  cryptocrystalline, 
pale  brown.  5YR-512 
50% of cuttings  stained 
brownish  black  with  heavy 
hydrocarbons or dead  oil 
(shows  cut  flourescence)  5YR-211 

0.70 

0.91 

0.69 
75%  Limestone,  cryptocrystalline,  N9  to 

white  to  pale  brown.  5YR-512 
15%  Limestone,  clayey, 

carbonaceous,  dolomitic?, 
cryptocrystalline, 
brownish  black.  5YR-211 

10% Anhydrite?  cryptocrystalline, 
white  stricked  with  dark 
gray. N9 

1.31 
100% Li+ieC>orre, cryptocrystalline, 

About 30% stained brownish 
pale brown. 5YR-512 

black  with  heavy  hydrocarbons 
or dead oil (shows  cut 
flourescence)>  5YR-211 



TABLE I1 (continued) 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA  FE  ENERGY  OPERATING  PARTNERS,  ROHMER #I 
SEC.23, T22.5, R27B,  EDDY  COUNTY,  NEW  MEXICO 

API  #30-015-25722 

GEOCBEM DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
(feet) LITHO  DESCRIPTION 

GSA 
ORGANIC 
CARBON 

NO. (wt . X )  

3514-045 6900 
-A 

3514-046 7000 
-A 

-B 

3514-047  7100 
-A 

3514-048 7200 
-A 

1.6211.55 
100%  Limestone,  cryptocrystalline, 

About 50%  stained brownish 
pale brown. 5YR-512 

black  with  heavy  hydrocarbons 
or dead  oil  (shows  cut 
flourescence)  5YR-211 

0.92 
80% Limestone,  cryptocrystalline,  N9  to 

white  to  pale  brown. 
20% Limestone,  clayey, 

carbonaceous,  dolomitic?, 
cryptocrystalline, 
brownish  black.  5YR-211 

5YR-512 

1.78 
100%  Limestone,  cryptocrystalline, 

pale  brown. 
About 70% stained  brownish 
black  with  heavy  hydrocarbons 
or  dead  oil  (shows  cut 
flourescene)  5YR-211 

5YR-512 

1.86 
100%  Limestone,  cryptocrystalline, 

pale  brown.  5YR-512 
About 70% stained  brownish 

. black  with  heavy  hydrocarbons 
or  .ae'ad-oil  (shows  cut 
flourescence) 



TABLE II (continued) 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA FE  ENERGY  OPERATING  PARTNERS,  ROAMER #1 
SEC.23,  T22S,  R27E,  EDDY  COUNTY,  NEW MEXICO 

API #30-015-25722 

GEOCHEM  DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
(feet) LITHO  DESCRIPTION 

GSA 
O?CANIC 
CARBON 

NO. (wt 2 )  

3514-049 
-A 

3514-050 
.-A 

-B 

-C 

3514-051 
-A 

-B 

-C 

7300 
100% Limestone, cryptocrystalline, 

AboSt 50% stained  brownish 
pale brown. 

black  with heavy hydrocarbons 
or dead oil (shows  cut 
flourescence) 

7400 
60% Limestone, cryptocrystalline, 

pale  brown. 
About 20% stained  brownish 

or  dead  oil (shows  cut 
flourescence) 

20% Anhydrite?  cryptocrystalline, 
white with grey streaks. 

20% Sandstone, very fine grained, 
white. 

. black  with heavy hydrocarbons 

7500 
50% Sandstone, very fine grained, 

white. 
20% Anhydrite?  cryptocrystalline, 

white with grey streaks. 
30% Limestone, cryptocrystalline, 

pale  brown. 
. About  10%  stained  brownish 

bla.kk''wi.th heavy  hydrocarbons 
or dead oil (shows  cut 
flourescence) 

1.09 

5YR-512 

5YR-211 

0.52 

5YR-512 

5YR-211 

N9 

N9 

0.5110.54 

N9 

N9 

5YR-512 

5YR-211 

Y 

. 
Y 

Y 



Y 

Y 

TABLE  I1  (continued) 

LITHOLOGIC&  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA FE ENERGY OPE~~ATING PARTNERS, ROHMER //I 
SEC.23, T22S,  R27E,  EDDY  COUNTY,  NEW  MEXICO 

API  #30-015-25722 

GEOCAEM  DEPTH 
SAMPLE  INTERVAL 
NUMBER  (feet)  LITHO  DESCRIPTION 

GSA 
OYANIC 
CARBON 

NO. (wt .%) 

3514-052 
-A 

3514-053 
-A 

3514-054 
-A 

3514-055 
-A 

3514-056 
-A 

7600 
100%  Limestone,  cryptocrystalline, 

About 30% stained  brownish 
pale  brown. 

black  with  heavy  hydrocarbons 
or  dead  oil  (shows  cut 
flourescence) 
Trace  anhydrite? 

7700 
100%  Limestone,  cryptocrystalline, 

About  30%  stained  brownish 
pale  brown. 

black with  heavy  hydrocarbons 
or dead  oil  (shows  cut 
flourescence) 
Trace  anhydrite? 

7800 
100%  Limestone,  cryptocrystalline, 

pale  brown. 
About  30%  stained  brownish 
black  with  heavy  hydrocarbons 
or  dead  oil  (shows  cut 

Trace  anhydrite? 
flourescence) 

7900 
10.0% Limestone,  clayey, 

brown  to  brownish  black. 
carbo'naceous,  pale 

8000 
100%  Limestone,  cryptocrystalline, 

About 50% stained  brownish 
pale  yellowis;ej 

black  with  heavy  hydrocarbon 
on dead  oil  (shows  cut 
flourescence). 
Trace sandstone. 

0.92 

5YR-512 

5YR-211 

0.82 

5YR-512 

5YR-211 

1.11 

5YR-512 

5YR-211 

1.12 

5YR-512  to 
5YR-211 

0.99 

10YR-612 

5YR-211 

Y 



TABLE I1 (continued) 

LITHOLOGICAL  DESCRIPTIONS AETD ORGANIC  CARBON  ANALYSES 

SANTA  FE  ENERGY  OPERATING PARTNERS, ROHMER $1 
SEC.23, T22S,  R27E,  EDDY  COUNTY,  NEW  MEXICO 

API  #30-015-25722 

GEOCHEM  DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
(feet) LITHO  DESCRIPTION 

ORGANIC 
GSA CARBON 
NO. (wt .?J 

3514-057  8100 
-A 100%  Limestone,  cryptocrystalline, 

pale  yellowish  brown,  10YR-612 

black  with  heavy  hydrocarbon  5YR-2/1 
abolit 50%  stained  brownish 

or  dead  oil  (shows  cut 
flourescence). 
Trace  sandstone. 

3514-058  8200 
-A 

3514-059  8300 
-A 

3514-060 8400 
-A 

100%  Limestone,  cryptocrystalline, 
pale  yellowish  brown,  10YR-612 

black  with  heavy  hydrocarbon  5YR-211 
about  50%  stained  brownish 

or  dead  oil (shows,cut 
flourescence). 

100% Limestone,  cryptocrystalline, 
pale  yellowish  brown,  10YR-6/2 
about  50%  stained  brownish 
black  with  heavy  hydrocarbon  5YR-2/1 
or dead  oil  (shows cut 

Trace  sandstone. 
flourescence). 

I 
100%  Limestone,  cryptocrystalline, 

pare "ydlowish  brown,  1OYR-612 
about 50% stained  brownish 
black  with  heavy  hydrocarbon  5YR-211 
or  dead  oil  (shows  cut 
flourescence) . 

0.47 

1.94 

0.86 

.07/1.08 



TABLE I1 (continued) 

LITI~OLOGICAL DESCR~PTIONS AND ORGANIC CARBON UYSES 

SANTA FE ENERGY OPEMTING PARTNERS,  ROHMER #1 
SEC.23,  T22S, W7E, EDDY COUNTY,  NEW  MEXICO 

API 830-015-25722 

GEOCHEM DEPTH 
SAMPLE  INTERVAL 
NUMBER  (feet) LITHO DESCRIPTION 

O'GANIC 
GSA CARBON 
NO. (wt . X )  

3514-061 8500 
-A 

-B 

3514-062  8600 
-A 

3514-063 8700 
-A 

3514-064 8800 
-A 

1.00 
70% Limestone,  cryptocrystalline,  N9  to 

white to pale  brown.  5YR-5/2 
30% Limestone,  clayey, 

carbonaceous,  dolomitic?, 

brownish  black. 
cryptocrystalline, 

5YR-2/1 

0.84 
100%  Limestone,  cryptocrystalline, 

pale  yellowish  brown,  10YR-6/2 

black  with  heavy  hydrocarbon  5YR-2/1 
about 30% stained  brownish 

or  dead  oil  (shows  cut 
flourescence). 

100%  Limestone,  cryptocrystalline, 
pale  yellowish  brown,  10YR-612 

black  with  heavy  hydrocarbon  5YR-2/1 
about 30% stained  brownish 

or  dead  oil  (shows  cut 
flourescence). 

100%  Limestone,  cryptocrystalline, 
pale  yellowish  brown,  10YR-6/2 
about  30%  stained  brownish 
bla.ck!wi;th heavy  hydrocarbon  5YR-2/1 
or  dead  oil  (shows  cut 
flourescence) . 

0.99 

0.41 



TABLE I1 (continued) 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA  PE  ENERGY  OPERATING  PARTNERS,  ROHMER #l 
SEC.23,  T22S,  R27E,  EDDY  COUNTY, NEW MEXICO 

API  #30-015-25722 

GEOCHEM  DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
(feet LITHO  DESCRIPTION 

ORGANIC 
GSA 
NO. 

CARBON 
(wt .%) 

3514-065  8900 
-A 100% Limestone,'cryptocrystalline, 

pale  yellowish  brown, 

black  with  heavy  hydrocarbon 
about  30%  stained  brownish 

on dead  oil  (shows cut 
flourescene). 

3514-066 m o o  
. -A 100% Limestone,  cryptocrystalline, 

pale  yellowish  brown, 
about  30%  stained  brownish 
black  with  heavy  hydrocarbon 
on dead  oil  (shows  cut 
flourescence). 

3514-067  9100 
-A 100% Limestone,  cryptocrystalline, 

about  50%  stained  brownish 
pale  yellowish  brown, 

black with  heavy  hydrocarbon 
on dead  oil  (shows  cut 
flourescence) . 

0.62 - 

10YR-6/2 

5YR-211 

1.19 

10YR-612 

5YR-211 

1.53 

10YR-612 

5YR-211 



TABLE  I1  (continued) 

LITEIOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA FF: ENERGY  OPERATING  PARTNERS,  ROHMER #I 
SEC.23, T22S,  R27E,  EDDY  COUNTY,  NEW  MEXICO 

API  #30-015-25722 

GEOCHEM  DEPTB 
SAMPLE 
NUMBER 

INTERVAL 
.(feet)  LITFlO DESCRIPTION 

GSA 
CRGANIC 
CARBON 

NO. '(wt .%I 

3514-068  9200 
-A 

-B 

3514-069 9300 
.-A . 

-B 

3514-070 9400 
-A 

-B 

3514-071 9500 
-A 

-B 

60% Limestone,  cryptocrystalline, 
white  to  pale  brown. 

40% Limestone,  clayey, 

cryptocrystalline, 
carbonaceous,  dolomitic?, 

brownish  black. 

70% Limestone,  cryptocrystalline, 
white to pale  brown. 

30%  Limestone,  clayey, 

cryptocrystalline, 
carbonaceous,  dolomitic?, 

brownish  black. 

1.16 
N9  to 
5YR-512 

5YR-211 

0.9110.91 
89 to 
5YR-512 

5YR-211 

90%  Limestone,  cryptocrystalline, 
very  light  gray  to  medium  N8 to 
gray.  N5 

cryptocrystalline,  brownish 
carbonaceous,  dolomitic?, 

black.  5YR-211 

10%  Limestone,  clayey, 

0.55 

0.91 
80% Limestone,  cryptocrystalline, 

very  light  gray  to  medium  N8  to 
. gray,, - 
20%  Limestone,  clayey, 

carbonaceous,  dolomitic?, 

black. 
cryptocrystalline,  brownish 

N5 

5YR-211 



TABLE  I1  (continued) 

LITEOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA  FE ENERGY  OPERATING  PARTNERS.  RORMER  #1 
SEC.23, T22S, R27E,.  EDDY  COUNTY, NEW MEXICO 

API  #30-015-25722 

GEOCEEM  DEPTE 

NUMBER 
SAMPLE  INTERVAL 

(feet) LITE0 DESCRIPTION 
GSA 

ORGANIC 

KO. 
CARBON 
(wt .%) 

3514-072 
-A 

3514-073 
-A 

3514-074 
-A 

-B 

3514-075 
-A 

-B 

3514-076 
-A 

9600 
100% Limestone,  cryptocrystalline, 

pale  yellowish  brown. 
About 20% stained  brownish 
black  with  heavy  hydrocarbons 
or  dead  oil  (shows  cut 
(flourescence) 

9700 
100%  Limestone,  cryptocrystalline, 

pale  yellowish  brown. 
About 40% stained  brownish 
black  with  heavy  hydrocarbons 
or  dead  oil  (shows cut 
flourescence) 

9800 
60%  Limestone,  cryptocrystalline, 

40% Limestone,  clayey, 
. white  to  pale  brown. 

cryptocrystalline,  brownish 
carbonaceous,  dolomitic?, 

black. 

9900 
60% Limestone,  cryptocrystalline, 

40% Limestone,  clayey, 
white  to  pale  brown. 

carbonaceous,  dolomitic?, 
- cryp+ocrystalline,  brownish 

black:" 

10000 
100%  Limestone,  cryptocrystalline, 

pale  yellowish  brown, 

black  with  heavy  hydrocarbon 
about 30% stained  brownish 

or  dead  oil  (shows cut 
flourescence). 

1.44 

10YR-612 

5YR-211 

1.55 

10YR-612 

5YR-211 

1.00 
N9  to 
5YR-512 

5YR-211 

0.51 
N9  to 
5YR-512 

5YR-2/1 

0.82 
N9  to 

5YR-211 



TABLE I1 (cont inued)  

LITEOLOGICAL  DESCRIPTIONS AND ORGANIC CARBON ANALYSES 

SANTA FE ENERGY O P E d T I N G  PARTNERS, ROHMER #l 
SEC.23, T22S, R27E, EDDY COIJNTY, NEW MEXICO 

API #30-015-25722 

GEO" 
SAMPLE 
NITMBER 

DEPTB 
INTERVAL 
- ( f e e t )  LITFiO DESCRIPTION 

GSA 
O?cmIC 

CARBON 
NO. (wt .%I 

3514-077 
-A 

-B 

3514-078 
-A 

-B 

3514-079 
-A 

-B 

3514-080 
-A 

3514-081 
-A 

-B 

10100 

10200 

90% Shale ,   calcareous,  
2.06 

black.  
carbonaceous,  brownish 

white t o  pale  brown. 5YR-512 
Trace   pyr i te .  

5YR-211 
10%  Limestone,  cryptocrystal . l ine,  .N9 t o  

90% Shale ,   calcareous,  
2.30 

b lack .  
carbonaceous,  brownish 

white t o  pa le  brown. 5YR-512 
Trace   pyr i te .  

5YR-211 
10%  Limestone,   cryptocrystal l ine,  N9 t o  

10300 
90% Shale ,   calcareous,  

carbonaceous,  brownish 
black.  5YR-211 

whi t e   t o   pa l e  brown. 
Trace  pyri te .  

10% Limestone,   cryptocrystal l ine,  N9 t o  
5YR-512 

10400 

10500 

100% Shale ,   ca lcareous ,  
carbonaceous,  brownish 

cut-   f ion-rescene) . 
Trace  l imestone. 

. black  (shows very   f a in t  5YR-211 

2.53 

1.50 

1.38 
90% Shale ,   ca lcareous ,  

b l ack .  
c3bonaceous,   brownish 

5YR-211 

whi te   to   pa le  brown. 5YR-512 
Trace  pyri te .  

10%  Limestone,  cryptocrystall ine,  N9 t o  



TABLE  I1  (continued) 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA FE ENERGY  OPERATING  PARTNERS,  ROHMER #I 
SEC.23,  T22S,  R27E,  EDDY  COUNTY,  NEW  MEXICO 

API #30-015-25722 

GEOCHEM  DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
(feet)  LITHO  DESCRIPTION 

ORGANIC 
GSA  CARBON 
NO. ( w t  .%) 

3514-082 
-A 

-B 

3514-083 
-A 

-B 

3514-084 
-A 

-B 

3514-085 
-A 

-B 

3514-086 
-A 

-B 

10600 

10700 

10800 

10900 

ll000 

50%  Limestone,  cryptocrystalline, 
very  light  gray to medim N8  to 
gray. 

50%  Shale,  calcareous, 
N5 

carbonaceous, brownish 
black. 5YR-211 

90%  Limestone,  cryptocrystalline,  N9 to 

10%  Shale,  calcareous, 
white to pale  brown.  5YR-512 

carbonaceous,  brownish 
black.  5YR-211 

90% Limestone,  cryptocrystalline,  N9 to 

10% Shale,  calcareous, 
white to pale  brown.  5YR-512 

carbonaceous,  brownish 
black.  5YR-211 

90%  Limestone,  cryptocrystalline,  N9  to 

10%  Shale,  calcareous, 
white to  pale  brown.  5YR-512 

carbonaceous,  brownish 
blask:. - 5YR-211 

90%  Limestone,  cryptocrystalline,  N9 to 

10%  Shale,  calcareous, 
white  to  pale  brown.  5YR-512 

black. 
carbonaceous,  brownish 

5YR-211 

0.97 

0.20 

0.27 

0.58 

0.36 

. k. 
4 '  



TABLE  I1 (continued) 

LITHOLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  ANALYSES 

SANTA FE ENERGY OPEaTING PARTNERS,  ROHMER #I 
SEC.23,  T22S,  R27E,  EDDY  COUNTY, NEW MEXICO 

API  #30-015-25722 

GEOCHEM  DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
(feet) LITHO  DESCRIPTION 

GSA 
ORGANIC 

NO. 
CARBON 
(vt .%I 

3514-087 
-A 

-B 

3514-088 
-A 

-B 

3514-089 
-A 

-B 

3514-090 
-A 

-B 

3514-091 
-A 

11100 1.20 
80% Shale, calcareous, 

black. 
carbonaceous, brownish 

5YR-211 

white to pale  brown. 5YR-512 
20% Limestone, cryptocrystalline, N9 to 

11200 0.73 
90% Limestone, cryptocrystalline, N9 to 

10% Shale, calcareous, 
white to pale  brown. 5YR-512 

black. 
carbonaceous, brownish 

5YR-211 

11300 
90% Limestone, crypotocrystalline, N9 to 

10% Shale, calcareous, 

0.59 

white to  pale  brown. 

black. 
carbonaceous, brownish 

5YR-512 

5YR-211 

11400 0.32 
90% Limestone, cryptocrystalline, N9 t o  

10% Shale, calcareous, 
white to pale  brown. 

carbonaceous, brownish 
black. 5YR-211 

5YR-512 

11500 .: -i. - 0.44 
100% Limestone, clayey, 

carbonaceous, pale  brown 5YR-512 to 
to brownish  black. 5YR-2/1 



TABLE I1 (continued) 

LITROLOGICAL  DESCRIPTIONS AND ORGANIC  CARBON  QALYSES 

SANTA FE ENERGY OPE~TING PARTNERS. ROHMER #I 
SEC.23, T22S,  R27E,  EDDY  COUNTY, bW~MEXICO- 

API 130-015-25722 

GEOCHEM  DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
(feet) LITHO DESCRIPTION 

ORGANIC 
GSA CARBON 
NO. (wt .%) 

3514-092 
-A 

-B 

3514-093 
-A 

-B 

-C 

-D 

3514-094 
-A 

-B 

-C 

3514-095 
-A 

-B 

-C 

11600 
60%  Limestone,  cryptocrystalline; 

black. 
carbonaceous,  brownish 

white  to  pale  brown. 
40% Limestone,  cryptocrystalline, 

11700 
35%  Shale,  calcareous, 

carbonaceous,  brownish 
black. 

white  to  pale  brown. 

very  fine  grained,  very 
light  gray  to  clear. 

30%  Limestone,  cryptocrystalline, 

30%  Sandstone,  calcareous, 

5% Coal,  black. 

11800 
45%  Sandstone,  calcareous, 

'light  gray  to  clear. 
very  fine  grained,  very 

carbonaceous,  brownish 
black. 

white  to  pale  brown. 

30%  Shale,  calcareous, 

25%  Limestone,  cryptocrystalline, 

11900 -- -Y. - 
75%  Sandstone,  calcareous, 

very  fine  grained,  very 
light  gray  to  clear. 

20%  Shale,  calcareous, 
,>:: carbonaceous,  brownish 

black. 

white  to  pale  brown. 
5%  Limestone,  cryptocrystalline, 

~~ 

0.78 

5YR-211 
N9  to 
5YR-512 

4.85 

5YR-211 
N9  to 
5YR-512 

N8 
N1 

1.04 

N8 

5YR-211 
N9  to 
5YR-512 

0.89 

N8 

5YR-211 
N9  to 
5YR-512 



TABLE I1 (cont inued)  

LITHOLOGICAL DESCRIPTIONS AND ORGANIC CARBON ANALYSES 

SANTA FE ENERGY OPERATING PARTNERS, ROHMER #I 
SEC.23, T22S, R27E, EDDY COUNTY, NEW MEXICO 

API #30-015-25722 

GEOCEEM DEPTH 
SAMPLE 
NUMBER 

INTERVAL 
( f e e t )  .LITHO DESCRIPTION 

GSA 
O V A N I C  

CARBON 
NO. (wt . X )  

3514-096 12000 
-A 

0.40 
95% Sandstone,   calcareous,  

very   f ine   g ra ined ,   whi te  
t o  c l e a r .  N9 

carbonaceous,  brownish 
black.  5YR-211 

-B 5%  Shale ,   calcareous,  

3514-097 
-A 

-B 

3514-098 
-A 

-B 

3514-099 
-A 

-B 

12100 
80% Sandstone,   calcareous,  

very   f ine   g ra ined ,   very  
l i g h t   g r a y   t o   c l e a r .  

black.  
carbonaceous,  brownish 

Trace  of  limestone. 

20% Shale ,   calcareous,  

12200 
80% Shale ,   ca lcareous ,  

b lack .  
carbonaceous,  brownish 

20% Sandstone,   calcareous,  
ve ry   f i ne   g ra ined ,   ve ry  
l i g h t   g r a y   t o   c l e a r .  
Trace  l imestone,   pyr i te .  

12300 
8.0% Shale ,   ca lcareous ,  

carbdilaseous,  brownish 
b lack .  

20% Sandstone,   calcareous,  
very   f ine   g ra ined ,   very  
l i g h t   g r a y   t o   c l e a r .  
Trace  l imestone,   pyr i te .  

1.6611.65 

N8 

5YR-211 

1 .70 

5YR-211 

N8 

2.02 

5YR-211 

N8 



TABLE I I I  

RESULTS OF ROCR-EVAL PYROLYSIS  ANALYSIS 

SANTA FE ENERGY OPERATING  PARTNERS, ROHHER N 0 . 1  
SEC.23, T22S. W 7 E ,  EDDY C O W Y ,  HGW HEXICO 

API 830-015-25722 

PI 
T.O.C. 

P W  
RYDROGEN 

(wL.X) INDEX 
OXYGER 
mEX 

’ 3514-002 
3514-001 

3514-003 
3514-004 

3514-007 
3514-006 

3514-009 
3514-010 
3514-011 
3514-012 
3514-013 
3514-014 
3514-015 

3514-017 
3514-016 

3514-018 
3514-019 
3514-020 

3514-005 

3514-008 

2500 

2700 
2600 

2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 

4100 
4000 

4300 
4200 

4400 

2800 

NOT ANALYZED 

NOT ANALYZED 

NOT ,ANALYZED 
NOT ANALYZED 

436 
NOT ANALYZED 

0.01 0.03 0.20 

433 0.75 14.46 0.47 

432 0.27 4.19 0.37 

~~ 

441 
NOT: ANALYZED 

0.05 

NOf ANALYZED 
N9T ANALYZED 

439 
NOT ANALYZED 

0.31 

NOT ANAI.YZE0 

0.41  0.04 

1.19  0.49 

431 0.45  3.38  0.28 

0.05 1.26 2.17 522 

0.06 0.37 1.19  352 

0 . 2 5  0.00 0 . 1 9  15 

0.11 ~ 0.03  0.3R  107 

0.21 0.12 1.01 117 

0.15  0.22 
0.10 

0.98 
1.11 3.m  389 

234 

0.09 0.41  1.67  270 

0.12 0.31  1.29 262 

16 

31 

1 05 

10 

48 

37 
15 
19 

21 

T.O.C.  - Total organic  carbon,  v t . %  
SI - Frrr hydrocarbons,  mg Hclg of rock 
S2 = Residual  hydrocarbon potential 

53 = C02 produced from kerogen p y r o l y s i s  Oxygen 

PC* - 0.083 (SI + 52) 
(mg C021g of rock) Index = mg C 0 2 1 g  organic carbon 

(mg HCIg or rock) HydroRen 
P I  - S I I S I  + 52 

Index = mg H C l g  organic carbon 
RlAx - Temperature  Index,  degrees C.  



TARLE I l l  (continued) 

RESULTS OF ROCK-EVAL PYROLYSIS  “LYSIS 

SANTA FE ENERGY  OPERATING  PARTNERS, ROIlMER NO.l 
SEC.23, T22S. R27E, EDDY  COUNTY, NEW MEXICO 

API 630-015-25722 

PI 
T.O.C. 

PC+ 
BYDROGEN 

(*t.X) INDEX 
OXYGEN 
INDEX 

3514-021 

3514-023 
3514-022 

3514-024 
3514-025 
3514-026 
3514-027 
3514-02s 
3514-029 

3514-031 
3514-030 

3514-032 
3514-033 
3514-034 
3514-035 
3514-036 
3514-037 
3514-038 
3514-039 
3514-040 

4500 NOT  ANALYZED 

4700 
4600 439 0.17 1.33 0.27 0.11 0.12 1.01 131 

NOT  ANALYZEU 
4800 
4900 

NOT  ANALYZED 
’ 439 

5000 NOT  ANALYZED 
0.29  1.76  0.32  0.14  0.17  0.98  179 

5100 
5200 
5300 
5400 
5500 
5600 
5700 
5800 
5900 
6000 
6100 
6200 
6300 
6400 

NOT  ANALYZED 

tbT ANALYZED 
“T ANALYZED 

437 
‘ I  446 0.45 

0.85 

NOT ANALYZED 
NOT  ANALYZED 

442 0.12 

445 1.72 
NOT  ANALYZED 
NOT  ANALYZED 

440 4.71 
449 2.31 

NOT  ANALYZED 

1.17 

4.15 
‘1.11 

4.16 

11.69 
3.94 

0.27 

0.31 
0.45 

0.6q 

0.99 
0.79 

0.09  0.10 

0.17  0.41 
0.13 0.29 

0.29 

0.29 
0.37 

0.49 

0.52 
1.36 

26 

32 

1.16 100 23 

1.33 
2.05 202 ’ 21 

83 23 

2.86 

6.04 
3.04 

145 

193 
129 

24 

25 
16 

T.O.C. - Total organic  carbon, ut.% s3 
SI 

= C02 produced from kerogen pyrolysie - Free hydrocarbons, mg Helg of rock (mg C02Ig of rock) 
oxygen 

PI - SlISl + s2 S2 = Residual  hydrocarbon potential P F  - 0.083 (SI t s2) 
Index - mg C02Ig organic carbon 

(mg HClg or rock) Hydrogen 
Index - mg AC/g organic carbon TUAX - Temperature Index,  degrees  C. 



TABLE I l l  ( c o n t i n u e d )  

RESULTS OF R W K - E V A L  PYROLYSIS  ANALYSIS 

SANTA FE ENERGY OPERATING PARTNERS, ROHHER N 0 . l  
SEC.23, T22S. R27E. EDDY COUNTY. NEW MEXICO 

API 830-015-25722 

P I   P W  ( “ t .X )  INDEX 
T.O.C. amRocm OXYGER 

INDEX 

3514-041 

3514-043 
3514-042 

3514-044 
3514-045 
3514-046 
3514-047 
3514-048 
3514-049 

3514-051 
3514-050 

3514-053 
3514-052 

3514-055 
3514-054 

3514-057 
3514-056 

3514-059 
3514-058 

3514-060 

6500 
6600 
6700 
6800 
6900 
7000 

7200 
7100 

7300 
7400 
7500 

7700 
7600 

7900 
7800 

8100 
8000 

8200 
8300 
8400 

NOT ANALYZED 
442 
447 

446 

NOT ANALYZED 
447 

NOT ANALYZEO 

’ 449 

NOT ANALYZED 
NOT ANALYZED 
NOT ANALYZEO 

‘ I  453 
455 

450 
453 

NOT ANALYZED 
456 

NOT ANALYZED 
454 

NOT ANALYZED 

0.28 
0.25 

0.59 
0.42 

1.21 

0.31 
0.37 

0.52 
0.84 

0.39 

0.80 

0.60 
0.68 

0.85 
I .34 

2.43 

0.75 
0.66 

1.39 
0.99 
0.75 

1.74 

0.27 
0.46 

0 .24  
0.34 

0.43 

0.34 
0 .20  
0 .60  
0.30 
0.29 

0.46 

~~ 

0.32 0.07 
0.27  0.07 

0.31 
0.33 

0.16 
0.10 

0.33  0.30 

0.29 
0.36 

0.08 
0.08 

0.35 
0.38 

0.12 
0.18 

0.34  0.09 

0.31 0.21 

0.91 
0.69 

1.58 
0.92 

1.86 

0.82 
0.92 

1.11 
1.12 
0.99 

1.98 

65 
98 

84 
92 

130 

91 
71 

125 
88 
75 

87 

~~ 

39 
50 

21 
26 

23 

36 
24 
54 
26 
29 

23 

T.O.C. - T o t a l  organic carbon,  v t .% 
S I  - Frua hydrucarbona, mg lle/g of rock 
52 - Residue1  hydrocarbon p o l e n t i a l  

&g HClg or rock) 

s3 = C02 produced f r m  kerogen p y r o l y s i s   W g e n  

PC* - 0.083 (SI + 52) 
(mg CO2Ig of rock) Index - mg COZlg organic  carbon 

P I  
?HAX -Temperature   Index,  degrees C. Hydrogen 

- S I l S I  + 52 

., Index - mg H C l g  organic carbon 



TABLE I l l  (cont inued)  

RESULTS OF ROCK-EVAL PYROLYSIS  ANALYSIS 

SANTA F€ ENERGY OPERATING PARTNERS, R O W E R  N O . l  
SEC.23, T22S. R27E, EDDY COUNTY, NEW MEXICO 

API 630-015-25722 

P I  
T.O.C. 

PC* 
RYDROGEN 

(vt .%) INDEX 
OXYGEN 
INDEX 

3514-361 
3514-062 

3514-064 
3514-063 

3514-065 
3514-066 
3514-067 

3514-069 
3514-070 
3514-071 

3514-068 

3514-072 

3514-074 
3514-073 

3514-076 
3514-075 

3514-077 
3514-078 
3514-079 
3514-080 

8500 
8600 
8700 
8800 
8900 
9000 
9100 
9200 
9300 
9400 
9500 
9600 

9800 
9700 

10000 
9900 

10100 
10200 
10300 
10400 

NOT ANALYZED 
450 

NOT ANALYZED 
452 

NOT ANALYZED 
~~ 

NOT  ANALYZED 
z 457 

455 

,t 413 
372 

NOT  ANALYZED 
406 

45s 
451 

NOT ANALYZED 
460 

0.47 

0.40 

0.51 

0.24 

0.17 
0.06 

0.54 

0.46 
0.19 

0.67 
0.75 

0.84 

0.92 

0.72 

0.73 

0.R2 

0.20 
0.82 

0.15 
0.35 

b.R9 
0.57 
0.13 

0.74 
0.72 
1.07 

0.36 

0.31 

0.31 

O.R7 
0.24 

0.41 
0.27 

0.20 
0.33 

0.22 

0.23 
0.35 
0.22 

0.40 0.09 1 .on 
0.36 0.09 0.q9 

'0.39 0.11 1.19 

0.40 0 . 1 1  I . l h  ~~ ~ 

0.55  0.03 0.91 

0.33 0.04 0.91 

. . ~ ~  . . ~ .  

0.30 l o . n l  0.55 

0.49 
0.45 

0.14  1.55 
0.08 

0.59 0.02 
1 .oo 
0.51 

0.48 0.11 
0.51 

2.06 

0.46 
0.12 
0.16 

2.30 
2.53 

72 

73 

68 

21 
70 

38 
27 

57 
57 

25 

35 
31 
42 

36 

31 

26 

95 

29 
74 

21 
20 
43 

11 
15 

8 

2n 

T.O.C. = Total   orgenic  carbon, vt.% s 3  CO2 produced from kerogen pyro lys i s  Oxygen 
SI - Free hydrocarbons, mg HCIR of rock 

(mg HClg or rock) 

(mg C02/g of rock) 
52 = Residual  hydrocarbon  potential P F  0.083  (S1 + S2) PI  = S l / S l  + s2 

Index p rng COZlg organic  carbon 

Hydrogen ZHAX - Temperature  Index,  degrees C. 
Index - mg HClg organic carbon 



TABLE 111 (continued) 

RESULTS OF ROCK-EVAL PYROLYSIS ANALYSIS 

SANTA  FE  ENERGY  OPERATING  PARTNERS, RORMER NO.1 
SEC.23.  T22S.  R27E.  EDDY  COUNTY, NLW MEXICO 

API #30-015-25722 

3514-081 

3514-083 
3514-082 

3514-084 
3514-085 
3514-086 
3514-087 

3514-089 
3514-088 

3514-091 
3514-090 

3514-092 
3514-093 
3514-094 
3514495 
3514-096 
3514-097 
3514-098 
3514-099 

10500 

IO700 
IO800 
10900 

1 1 1 0 0  
1 IO00 

11300 
11200 

11400 
11500 
11600 
11700 
11 800 
11900 
12000 
12100 
12200 
12300 

Incoo 
458 

438 
462 

,489 
327 

487 
370 

NW ANALYZED 
493 

NOT  ANALYZED 

I 1 496 
382 

444 
489 

NOT  ANALYZED 
475 

515 

472 
511 

0.38 

0.05 
0.20 

0.10 
0.03 

0.14 
0.04 

0.08 

0.03 
0.09 
0.34 
0.22 
0.09 

0.13 
0.17 
0.53 

0.46 

0.08 
0.04 
0.18 

0.20 
0.03 

0.17 

n. 24 

0.02 
0.12 

0.52 
2.05 

0.16 

0.41 
0.62 

0.40 

0.21 
0.20 
0.18 
0.28 
0.16 

0.23 
0.08 

0.30 

0.35 
0.72 
0.50 
0.72 
0.25 

0.84 
1.74 
1.42 

0.45 0.07 
0.03 

0.42 0.01 
0.50 
0.36 0.02 

0.00 

0.45 

~~ 

0.67 0.00 
0.41 0.02 
0.33 0.02 

0.75 
0.45 

0.00 
0.01 

0.14 
0.30 

0.19 

0.37 
0.06 
0.02 

0.29  0.04 
0.04 

0.46  0.09 

0.25 

0.97 
1.38 

0.20 
0.27 
0.58 
0.36 
1.20 
0.73 

0.44 

4.85 
0.78 

1.04 
0.89 

1.70 
1.65 

2.02 

33 
24 

14 
31 
8 
16 
23 

40 

4 
15 
42 
50 
17 

24 
24 

30 

20 
15 

103 
90 

27 
83 
19 
10 

79 
92 

69 
10 

28 

50 
102 
70 

T.O.C. - Tolal organic  carbon, vt.Y s3 
SI 

- C02  produced from kerogen pyrolysis - Free hydrocarbons. mp. HclR of rock 
s2 - Residual  hydrocarbon  potential PC* - 0.083 (SI + 52) PI - SlISl + s2 

O w e n  
(mg COZ/g of ruck) Index - mg CO21g organic carbon 

(mg HC/g or rock) Hydrogen ITUX - Temperature Index, degrees C. 
Index = rng HCIg organic  carbon 

7 

\ 



". . 

CEOCREM 
S W L E  

DEPTR 

mRlBER 
IBTERVAL 

( f e e t )  

3514-001 
3514-002 
3514-003 
3514-004 
3514-005 

3514-007 
3514-006 

3514-008 
3514-009 
3514-010 
3514-011 
3514-012 
3514-013 
3514-014 
3514-015 
3514-016 
3514-017 

3514-019 
3514-018 

3514-020 
3514-021 
3514-022 
3514-023 c. J 

2500 
2600 
2700 I 

2900 
2800 

3000 
3100 5 
3200 
3300 
3400 / 
3500 
3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 

LEGEND: 

KEROGEN K E Y  

ORGANIC 
MTAL 

CARBON 

1.73 
2.71 

1.2011.17 
0.61 

0.51 
0.15 
0.19 
0.15 
0.38 
0.26 
0.35 

0.4010.40 
1.01 
0.67 
0.65 
0.98 
3.OR 
1.67 

1.3011.27 
0.83 

0.75 

0.55 
1.01 

Predominant; Secondary; Trace 
so-100% 20-40% 0-201 

TABLE IV 

SUHEURY OF ORGANIC CARAON AND VISUAL KEROGEN DATA 

NEW HEXICO HYDROCARBON SOURCE ROCK WALUATION 

6ANTA  FE ENERGY OPERATING  PARTNERS, R O W E R  NO.l 
SEC.23,  TZZS.  R27E, EDDY COUNTY, HEW MEXICO 

API 130-01s-2~722 

ORGANIC HATTER 
TYPE 

Not Analyzed 

Not Analyzed 

Not Analyzed 
Not Analyzed 

Not Analyzed 

Not Analyzed 
Not Analyzed 
Not Analyzed 

Not Analyzed 
Not Analyzed 

w;Am;w 
H;Am;W 

h - H * ; - . -  

n*;Am;- 

H * ; A m ; -  

H*;Am;- 
*:Am:- 
n*;Am;w 
Not Analyzed Am+*.-.- 
NUL Analyzed 
H;-;Am 
Not Analyzed 

. .  

T - 
N 
- 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

- 

NOW 
VIS 

h 
- 
- 
38 

25 

50 

2R 

28 

28 
28 
38 

50 

16 

- 

L ABURDAUCE 

E 
- 
50 

63 

50 

72 

72 

72 

50 
72 

50 

84 

- 

9 
W 
- 

12 

12 

n 

0 

0 

0 
0 

1 2  

0 

0 

- 

f 
- 

I 
- 

0 

0 

n 

0 

0 

0 
0 
0 

0 

0 

- 

T 
I ALTERATION 

STAGE 

- 2 LO 2+ 

2 LO 2+ 

2 t o  2+ 

2 t o  2+ 

2 t o  2t 

2 t o  2+ 

2 t o  2+ 

2 t o  2+ 

2 t o  2' 

2 to 2* 

A I  - Algal 

T 

1 1 

TRERHAL 
ALTERATION 

INDEX 

2.3 

2.4 

2.4 

2.4 

2.4 

2.4 
2.5 
2.4 

2.4 

2.5 

Amorphous-Sapropel 
Relic Amorphous-Sapropal 
nerbaceoue-SporelPollan 
Degraded  Herbaceous 
Woody-Slruetured 
Unident i f ied   Mater ia l  

Coely 
I n e r t i n i t e  



TABLE IV ( c o n t i n u e d )  

S W R Y  OF ORGANIC CARBON AND VISUAL KEROGEN DATA 

NEW m X I C 0  HYDROCARBON  SOURCE  ROCK  EVALUATION 

SANTA FE ENERGY OPERATING PARTNERS, RORHER  NO.l 
SEC.23, T22S, RZlE, EDDY COUNTY, NEW UEXICO 

API 630-015-25722 

7 
NDAUCE 
PERCENT i NORM 

VIS 

Am 
- 
- 
28 

28 

50 
38 

50 

43 
43 

50 
50 

50 
50 
- 

AB0 

E 
- 
12 

72 

50 
62 

50 

57 
51 

50 
50 

50 
50 

- 

GEOCEW DEPfR TllTAL 
SAHPLE INTERVAL ORGAUIC 

CARBOR (feet) 
ALmRATION 

T U E W  
ALTERATIOA 

STAGE  INDEX 
- 
A1 
- 

0 

0 

0 
0 

0 

0 
0 

0 
0 

0 
0 
- 

- 
i 

- 
n 

0 

0 
0 

0 

0 
0 

0 
0 

0 
0 
- 

- 
0 

0 

0 1  
0 

0 

0 
0 

0 
0 

0 
0 
- 

t 3514-024 I 4800 0.78 
0.98 1 0.32 
0.63 

1.1611.15 

~~~~ 

3514-025 4900 
3514-026  5000 
3514-027 
3514-028 

5100 
5200 

2 t o  2* 

2.5 2 t o  2+ 

2.5 

3514-029 I 5300 I 0.34 
0.78 

3514-030 I 5400 
3514-031 I 5500 ,: 2 t o  2* 

2c 
2.5 I 2.6 1.3311.33 

2.05 

0.68 
1.12 

~.~ ~~ .. ~ ~ 

3514-032 5600 2 
3514-033 5700 
3514-034  58ob1 
3514-035 5900 I 1.36 

2.86 2 t o  2* 2.5 
3514-036 6000 
3514-037 6100 
3514-03s 6200 
3514-039 6300 
3514-040 6400 
3514-041 6500 

3514-043 
3514-042 6600 

6700 
3514-044 6800 
3514-045 6900 
3514-046 7000 

.’. 0.9610.93 
6.04 
3.04 
0.84 
0.70 
0.91 

2+ 
2c 

2c 
2+ 

2+ t o  
2+ 

- 

2.6 
2.6 

2.6 
2.6 

3- 
2.6 
2.1 

I 0.69 

1.6211.55 
1.31 1 0.92 

LEGEND: 
A 1  - 
Am- Am” - 
H -  

w -  
H* - 
71 = 

c -  
I -  

Algal 
Amorphous -Saprope l  

H e r b e c e o u s - S p o r e I P o l l e n  
Relic Amorphous -Sapropr l  

Woody-S t ruc tu red  
D e g r a d e d   A e r b a c e o u s  

Y n i 4 e n t i f i e . l  %,ceria1 

cnaly 
I n e r t i n i t e  

KEROGEN KEY 

P r e d o m i n a n t ;  S e c o n d a r y ;  T r a c e  
60-1001 20-40% 0-20% 

.. . 



3514-047 7100 
3514-048 
3514-049 
3514-050 I 7400 .” ~~~ 

3514-051 7500 
3514-052 1 7600 3514-053 7700 .; 
3514-054 I 7800 ,: 

GEOCUEH 
ORGANIC  INTERVAL SAHPLE 
TOTAL DEPTA 

NUUBER CARBON (feet) 

I 

3514-055 
3514-056 

7900? 

3514-057 
8000/ 
8100 

3514-058 8200 
3514-059 8300 
3514-060 8400 

3514-062 
3514-061 8500 

8600 
3514-063 8700 
3514-064 8800 
3514-065 8900 
3514-066 9000 
3514-067 9100 
3514-068  9200 
3514-069 9300 

1.78 
1.86 
1.09 
0.52 

0.51i0.54 
0.92 
0.82 
1.11 
1.12 
0.99 
0.47 
1.94 
0.86 

1.07i1.08 
1 .oo 
0.84 
0.99 
0.41 
0.62 
1.19 
I .53 
1.16 

0.91i0.91 

LEGEND: 

KEROGEN  KEY 

Predominnnt; Secondary; Trace 
60-100% 20-401 0-20% 

TABLE Iv (continued) 

S ~ Y  OF ORGANIC CARBON m v r s w  KEROGEN DATA 

NEW HEXICO  HYOROCARBON  SOURCE  ROCK  EVALUATION 

SANTA FE ENERGY OPERATING  PARTNERS,  ROHHER NO.l 
SEC.23. T22S. RZ7E, EDDY  COUNTY, NEW tCXIC0 

API 830-015-25722 

T t NOW 
VIS 

Am 
- 
- 

50 

43 
50 
50 

44 
50 

45 

50 

50 

37 

. 43 
25 
- 

L mu 
[ZED 

R 

- 

50 

57 
50 
50 
50 
56 

33 

50 

50 

63 

57 
63 
- 

m w  
ALTERATION 

STAGE 
ALTEFXCION 

INDEX 

0 I 
0 

0 
0 

1 1  

0, 

0 

0 

0 

0 
0 

0 2+ to 3- - 

0 
0 

2+ to 3- 

0 
2t to 3- 

0 
2+ to 3- 

0 
2+ to 3- 
2+ to 3- 

- 
- 
- 
- - 

11 2+ to 3- 

0 

0 

2+ to 3- 

2+ to 3- 

0 2+ to 3- 

12 O I  
2+ to 3- 
2+ t o  3- 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.8 

2.8 

2.8 

2.8 

2.8 
2.8 

AI gal 
Amorphous-Sapropel 
Relic Amorphous-Sapropel 
Herbeerous-SporelPollen 
Dearaded Uerbaceous 
Woody-Structured 
Unidentified  Heterial 
Inertinite 
CoSlY 

1 



.'. . 

3514-070 
3514-071 
3514-072 
3514-073 
3514-074 
3514-075 
3514-076 
3514-077 
3514-078 
3514-079 
3514-OR0 
3514-081 
3514-082 
3514-083 
3514-084 
3514-085 
3514-086 
3514-OR7 
3514-088 
3514-089 
3514-090 
3514-091 
3514-092 

r j  
LEGEND: 

INTERVAL 
DEPTH 

(feet) 

9400 
9500 
9600 
9700 

9900 
9800 

10000 .) ;:;:: ? 
10300 / 
10400 
10500 
10600 
10700 
10800 
10900 
11000 
11100 
1 I200 
11300 
11400 
11500 
11600 

ORGANIC 
TUTU. 

CARBON 

0.55 
0.91 
1.44 
1.55 

0.82 
0.51 

2.06 
2.30 
2.53 
1 .SO 

0.97 
1.38 

0.20 
0.27 

0.36 
0.58 

1.20 
0.73 

0.32 
0.44 
0.78 

1.m 

0.59 

KEROCEN  KEY 

Predominant; Secondary; Trace 
60-100% 20-40% C-ZOZ 

TARLE IV (continued) 

SCMIARY  OF ORGANIC CARBOA AND VISUAL KEROGEN DATA 

NEW MEXICO  HYDROCARBON  SOURCE ROCK EVALUATION 

SANNTA FR RNRRGY OPERATING  PARTNERS, ROHHER NO.l 
SEC.23, T27S. R27E, EDDY  COUNTY, NEW MEXICO 

API 130-015-25722 

ORGANIC P A T I E R  
TYPE 

H;r;wth) 
W:Am-I;W 

Am+*;-. H*;h:W-I 
,I 

H*;Am;W-I 

n*;Am;w-1 
W - I ; H ; h  
W;Am;W-I 

n-1:w;Am 

h-H*;-;w-I 
H-1i;I:h 

h-II*;w:- 
U - I ; H ; h  
H;W-I;h 
Not Analyzed 
NIL Analyzed 

Not Analyzed 

N o t  Analyzed 

Not Analyzed 

Am-H*;I;- 

H*;h:W-I 

H;I;h-w 
n-t;w;- 

T - 
AI 

- 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
- 

IO 40 
20 50 

44 
34 44 

26 
44 
42 

26 42 
17 
28 

23 
36 

15 31 
17 30 
40 

40 

30 17 
40 

25  9 
44 12 

50 2h 
40 

IO 
0 

50 
3h 

2o I 10 

l 1  0 I 
16 

30 
16 

18 

23 
23 
IO 
30 
12 
20 
33 
22 

IO 
28 

I 
30 
20 

1 1  
12 
16 

16 
30 
18 

31 
30 
10 
23 
12 
0 

33 
2 2  

30 
36 

ALTERATION 
STAGE 

2+ to 3- 
2c to 1" 
2+ to 3- 
2+ to 2- 
2+ to 2- 

3- LO 3 
3- 

3- to 3 

3- to 3 
3- to 3 
3- LO 3 
3- t o  3 
3- to 3 
3- to  3 
3- to 3 
3- to 3 

- 
- 

3- to 3 
3- to 3 

A1 = 
A m -  

A -  
h" - 
A * -  
w -  
u p  
I =  
c -  

i ALTERATION 
TAERHAL 

INDEX 

2.9 
2.9 

2.9 
2.9 
2.9 

3.0 
3.1 
3.1 

3.2 
3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 

3.2 
3.2 

Algal 
horphous-Sapropel 

Herbaceous-SporeIPalfen 
Relic  Amorphous-Sepropel 

Degraded  Herbaceous 
Woody-Structured 
Unidentified  Material 

C o d y  
InartiniLa 



i i 

GEOCHEH 

NUMBER 
S A W L E  

3514-093 
3514-094 
3514-095 
3514-096 
3514-097 
3514-098 
3514-099 

INTERVAL 
DEPTA 

(feet) 
ORGANIC 

TOTAL 

CARBON 

11800 
11900 , 
I2000 
12100 
12200 
12300,, 

11900 , 

12100 
I2000 

12200 
12300,, 

4.85 
1.04 
0.89 

1.6611.65 
0.40 

1.70 
2.02 

LEGEND: 

KEROGEN  KEY 

Predomlnenl;  Secondary;  Trace 
6o-100~ 20-40%  0-202 

TABLE Iv (continued) 

SUHPURY OF ORGAAIC  CARBON AHD VISUAL  KEROGEN DATA 

NEW  UEXICO  HYDROCARRON SOllRCE ROCK  EVALUATION 

SANTA FE ENERGY  OPERATING  PARTNERS. ROHHER NO.l 
SSC.23, 122s. R27E. EDDY COUNTY, NEW  MEXICO 

API 630-015-25722 

ORGANIC MAlTER 
TYPE 

A;I;W 
H-I;W;Am 

H-1;W;Am 
Not Analyzed 

W-1;H;- 
W-I;H;h 

H ; w ; I ( ~ )  

r VISUAL  ABUNDANCE 
NORH 
hl 
- 
- 

0 
9 

10 

15 
0 
9 

A 
- 
50 
33 
40 

31 
2R 
25 

t 
W E N T  

T 

T-tT 30  20 

23 

33  33 
36 36 
31 

ALTFXATION 
S A G E  

3- to 1 
3- t o  1 

3 

3 
3 
3 

l- 
3.3 
3.4 
3.3 

3.4 
3.4 
3.4 

AI - Algal 
Am- 

H -  
Am* - 
H* = 
w -  
u -  

c -  
I -  

Amorphous-Seprapel 
Relic Amorphous-Sapropal 
Hrrbaceous-SporeIPollen 
Degraded  Herbaceous 
Woody-Structured 
Unidentified  Haterial 
Inertinite 
C o d y  



TABLE V 

, .. 

h 



r I r r r r I
 

I
 

I- f' I" I" I" I" I
 

r I
 
I
 

F 



” 





. .  . .  

TABLE V 



APPENDm A 

Brief DsscrlMon ai OlKanic Gkochemical analyses C a n i d  hrT by -hem 

G-C"  Hvdrocarbon 



~ 

I- 
I- 
r 
r 
1 
r 
r 
r 
r 
r 
r 
I" 
r 

r 
r 
r 
r 

r 

I 

GEOTHERMAL DIAGENETIC  CRITERIA 
IeEOFnEM L ~ B O R A T O R I E S . ~ ~ C I  


	Title

	Figure 1

	Legend for summary diagram

	Computerized geochemical source rock evaluation

	Interpretive descriptive terminology

	Table I

	Table II

	Table III

	Table IV

	Table V

	Table VI

	Figure 1

	Table I

	Table I-A

	Table I-B

	Table I-C 

	Table II

	Table III

	Table IV

	Table V

	Appendix A


