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Clayton S .  Valder 
Marshall  R. Young O i l  Co. 
750 West F i f t h   S t r e e t  
For t  Worth,  Texas  76102 

Dear Mr. Valder: 

Enclosed  please  f ind  the results of the  organic  geochemical  analyses  performed 

Dona  Ana Fed.  18  Well  (Sec.27,T.22S,R.IW) l o c a t e d   i n  Dona Ana County, New 
on a s u i t e  of thir ty-four   (34)   dry  wel l   cut t ings  samples  from t h e   S i n c l a i r  No.1 

, Mexico. 

Upon a r r i v a l   a t  GeoChem's Houston  laboratory,  the  samples  were  assigned the 
GeoChem Job Number 2391 and  were submitted  to  the  following  organic  geochemical 
analyses:  

Type of  Analyses  Table 

Total  organic  carbon  analyses  and 
b r i e f   l i t h o l o g i c a l   d e s c r i p t i o n s  ................. I 
Rock-Eva1 pyro lys i s  ............................ I1 

V i s u a l  kerogen assessment......................III 

V i t r i n i t e  reflectance..........................IV 

- 
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RESULTS AND INTERPRETATIONS 

A. Thermal Maturi ty  

The sediments  penetrated by t h i s  well can be d iv ided   in to   th ree   (3)   zones  of 
thermal   matur i ty .  

Zone I (2840+ f e e t   t o  3330+ f e e t )  - - 
The sediments  contained  within Zone I (Magdalena  Formation)  have a 
moderately  mature  Maturation  Index  (Stage 2 t o  2+). T h i s   r a t i n g  i s  based on 
t h e   o r a n g e - b r m   t o   l i g h t  brown c o l o r a t i o n  of the  recognizable  amorphous 
organic  matter  contained  in  the  kerogen  isolated  from  the  cutt ings  samples 
(Table  111).  Supporting t h i s  r a t i n g  i s  the  moderately  mature .value  detected 
from t h e   v i t r i n i t e   r e f l e c t a n c e   a n a l y s e s  on sample 2393-003 (Table  IV). 

A t  t h i s  level of   thermal   matur i ty   these  sediments   are   located i n  the  upper 
por t ion  of the  oi l -generat ing window, wherein o i l  and associated  gas   could 
have  been  generated. 

Zone I1 (3420+ f e e t   t o  4100+ f e e t )  

The lower  sediments  of  the  Magdalena  Formation and the  sediments of the  Lake 
Valley and the  upper  Percha  Formations  have a very  mature (mean Stage 3 t o  

based  on  the brown t o   b l a c k   c o l o r a t i o n  of the  recognizable  amorphous, 
3+;   Table   111)   thermal   maturat ion  ra t ing.   This   s ta te  of  thermal  maturity is 

herbaceous,  and woody debr i s   conta ined  i n  the  kerogen  isolated from t h e  
cut t ings  samples   (Table   111) .  The very   mature   ra t ing   for   these   rocks  i s  
probably 'due  to   the  presence of Te r t i a ry   i n t rus ive   rocks   w i th in   t h i s   bas in .  

The thermal   matur i ty  of these  sediments  have  progressed beyond the   o i l -  
generat ing window; thus  only "wet" gas and condensate  could be generated.  

Zone I11 (4190+ - f e e t  t i  6340+ f e e t )  

The remaining  sediments of the  Percha,  Fusselman, Montoya, E l  Paso and Bliss 
Formations  are   ra ted  as   thermally  mature  (mean Stage 2+ t o  3-; Table  111). 
Th i s   r a t ing  i s  based  on  the  l ight  brown t o  brown co lo ra t ion  of the  
recognizable   amorphous-algae  mat ter   type  contained  in   the  kerogen  isolated 
from the  cut t ings  samples   (Table  111). 

- - 

- 
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A t  t h i s   l e v e l  of  thermal  maturity,   these  sediments are loca ted   i n   t he   o i l -  
generat ing window, where in   o i l  and associated  gas  could be generated.  

B. Hydrocarbon  Source Charac t e r i za t ion  

The sediments of the  Percha  Formation  (Devonian)  have a mature  poor  to 
p o s s i b l y   f a i r   o i l  and assoc ia ted   gas   source   charac te r .   This   in te rpre ta t ion  
is  based on t h e   p o o r   t o   f a i r  amounts  of organic  matter  (0.22%  avg.  total 
organic  carbon;  Table I )  analyzed which is  comprised of the  oi l -prone 
amorphous organic   mat ter   type  (Table  111). Even though  these  sediments 
contain  poor amounts  of free  hydrocarbon and  hydrocarbon  generating 
p o t e n t i a l  (S1=0.19  mg/g;S2=0.35 mg/g; Table I I ) ,   t h e s e   v a l u e s  are 
considered  borderline  and  thus,   gives  these  sediments a p o s s i b l y   f a i r  
hydrocarbon  source  character.  

The remaining  sediments  penetrated by t h i s  well contain  poor  amounts of 
organic   mat ter  (0.07% avg. to ta l   o rganic   carbon;   Table  I) and poor  amounts 
of  hydrocarbon  generating  potential  (S2=0.05 mg/g avg.; Rock-Eva1 
pyrolysis ;   Table   11)   giving  these  sediments  a poor  hydrocarbon  source 
charac te r .  

Should we  be of any fu r the r   a s s i s t ance   conce rn ing   t h i s   s tudy   o r  any o ther  
mat te r ,   p lease  do n o t   h e s i t a t e   t o   c a l l  upon US. 

Yours t r u l y ,  

Oyq m&, 
Douglas A. Muckelroy d- 
GEOCHEM LABORATORIES, I N C .  

s t  

Enclosures 

c: Sam Thompson 111 
New Mexico  Bureau  of  Mines 



SUMMARY TABLE 1 

SINCLAIR NO. 1 DONA ANA FEO 10 

Organic Richness 
Hvdrocarbon 

Free Ginerating Predominant Thermal Matur i t y  
Organic Hydrocarbons Potent ia l  Keroqen Type Kerogen 

Formation  (Feet)  Lithology 51 S2 Assessment (1-5 Scale)  Reflectance 
Mg  HC/9 

(% rock) 
Mg  HC/g V i s u a l   A l t e r a t i o n   V i t r i n i t e  Hydrocarbon Source 

Potent ia l  

Depth 
Age In te rva l  Carbon 

PENNSYLVANIAN 
MEAN MEAN - - - MEAN - MEAN - MEAN - MEAN 

(1) (1) (7) (7 )  (1) 2840- 
Moderately mature, 
poor  hydrocarbon 

Magdalena 3650 
Limestone, brown- (8) 
i sh  gray. 0.06 0.02 0.06 Am;-;H*-W 2 t o  2+ 0.80 source  character. 

MISSISSIPPIAN 

Lake 3650- 
Valley 

Limestone, white 
3930 t o  gray. 0.05 n.a.  n.a. W-I;H*;Am 3 t o   3 t  n.a. character. 

Very  mature, poor 
hydrocarbon  source (3) (1)  (1)  

DEVONIAN 
Mature, poor t o  

Limestone, l i g h t  
3930- 

p o s s i b l y   f a i r   o i l  

Percha 
brownish gray; 

4300 shale,  dark gray. 0.22 0.19 0.35 Am;-;H-W-I 2 t   t o  3- 0.62 source  character. 
and associated gas (3) (1) (1)  (3)  (3) (1) 

SILURIAN 

4300- Dolomite,  brownish 
Mature, poor  hydro- 

(3) ( 1 )  ( 1 )  (3)  (3) carbon  source  char- 
Fusselman 4580 gray. 0.10 0.05 0.011 Am;-;H 2+ n.a. acter. 



SUMMARY TABLE 1 

SINCLAIR NO. 1 DONA ANA FEO 18 

Organic  Richness 

Free 
Hydrocarbon 
Generating  Predominant Thermal Matur i ty  

Formation  (Feet1 
Carbon 

L i tho logy 
Mg  HC/g 

(% rock) 
Mg HC/g Visual A l t e r a t i o n   V i t r i n i t e  Hydrocarbon  Source Age 

Depth Organic  Hydrocarbons Potent ia l  Kerogen Type Kerogen 
In te rva l  

s1 52 Assessment  (1-5 Scale)  Reflectance  Potential 

MEAN MEAN MEAN MEAN 
ORDOVICIAN 

- - - - - - MEAN MEAN 

4580 
Mature, poor  hydro- 

Dolomite,  brownish  (4)  (1) (1) (4)  (4) carbon  source  char- 
4970 Montoya gray. 0.08  0.01 0.03 Am(A1);-;- 2+ t o  3- n.a. acter. 

....................................... 

4970- 
Mature,  poor hydro- 

0.02 0.04 Am(A1);-;- 2+ t o  3- n.a. 
carbon  source  char- 
acter. 

Limestone,  brown- 
E l  Paso 6330 i s h  gray. 

(11) (3)   (3)  
0.09 . (11) (11) 

ORDOVICIAN/ 
CAMBRIAN 

6330- 
Mature,  poor  hydro- 
carbon  source  char- Limestone,  brown- 

6519 TO i s h  gray. 81 i s s  0.04  n.a.  n.a. Am;-;- 2+ t o  3- n.a. acter. 
(1) (1)  (1) 



Table I 

SCREEN ANALYSIS SUMMARY 

GeoChem We1 1 Total  Organi 
Sample Interval 
Number 

Brief Li thological   Descr ipt ion 
(Fee t )  (% o f  Rock) 

Carbon 
C 

2391-001 

2391-002 

2391-003 

2391-004 

2391-005 

2391-006 

2391-007 

2391-008 

2391-009 

2391-010 

2391-011 

2391-012 

2391-013 

2391-014 

2391-015 

2391-016 

2391-017 

2391-018 

2391-019 

2391-020 

2860-2880 

2940-2950 

3040-3050 

3130-3140 

3240-3250 

3320-3330 

3420-3430 

3590-3600 

3690-3700 

3790-3800 

3890-3900 

3990-4000 

4090-4100 

4190-4200 

4330-4340 

4430-4440 

4530-4540 

4630-4640 

4730-4740 

4830-4840 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

60% 
40% 

70% 
30% 

100% 

100% 

100% 

100% 

100% 

Limestone, medium gray. 

S i l t s t o n e ,  brownish  gray. 

S i l t s t o n e ,  brownish  gray. 

Limestone, l i g h t  brownish  gray. 

Limestone, l i g h t  brownish  gray. 

Limestone, l i g h t  brownish  gray. 

Limestone, l i g h t  brownish  gray t o  
brownish gray. 

Limestone, l i g h t  brownish  gray t o  
brownish  gray. 

Limestone, cher ty ,  white. 

Limestone, cher ty ,  white. 

Limestone,  cherty,  light  brownish  gray. 

Limestone,  cherty,  light  brownish  gray. 

Limestone,  cherty,  light  brownish  gray. 

Shale,  dark  gray. 
Limestone,  cherty, l i g h t  brownish  gray. 

Dolomite,  brownish  gray. 
Shale,  dark  gray. 

Dolomite,  brownish  gray. 

Dolomite,  brownish  gray. 

Dolomite,  brownish  gray. 

Dolomite,  brownish  gray. 

Dolomite, l i g h t  brownish gray. 

0.05 

0.04 

0.10 

0.03 

0.04/0.04 

0.07 

0.09 

0.09 

0.03 

0.04 

0.09 

0.07 

0.09/0.07 

0.50 

0.20 

0.05 

0.05 

0.04 

0.09 

0.06 



Table I 

SCREEN  ANALYSIS  SUMMARY 

GeoChem We1 1 
Sample Interval Brief Lithological Description 
Number (Feet)  

- 
Total  Organic 

Carbon 
(% o f  Rock) 

2391-021 

2391-022 

2391-023 

2391-024 

2391-025 

2391-026 

2391-027 

2391-028 

2391-029 

2391-030 

2391-031 

2391-032 

2391-033 

2391-034 

4930-4940 

5030-5040 

5130-5140 

5230-5240 

5330-5340 

5400-5410 

5500-5510 

5600-5610 

5700-5710 

5850-5860 

5930-5940 

6020-6040 

6040-6330 

6330-6340 

70% 
30% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

Dolomite,  brownish  gray. 
Chert, white. 

Limestone  grading t o  dolomite, 
brownish  gray. 

Limestone, brownish  gray. 

Limestone,  brownish  gray. 

Limestone,  brownish  gray. 

Limestone,  brownish gray. 

Limestone, l i g h t  brownish  gray t o  
brownish gray. 

Limestone, l i g h t  brownish  gray t o  
brownish  gray. 

Limestone, l i g h t  brownish  gray t o  
brownish  gray. 

.Limestone, l i g h t  brownish  gray t o  
brownish  gray. 

Limestone, l i g h t  brownish  gray t o  
brownish  gray. 

Limestone, l i g h t  brownish  gray t o  
brownish  gray. 

T e r t i a r y   i n t r u s i o n ,  no sample  picked. 

Limestone, l i g h t  brownish  gray t o  
brownish  gray. 

0.12/0.12 

0.08 

0.09 

0.07 

0.08 

0.19 

0.17 

0.10 

0.07/0.07 

0.04 

0. 08 

0.04 

0.04 



PAGE 1 OF 1 PAGE 

TABLE 11 

RESULTS OF ROCK-EVAL PYROLYSIS 

T.O.C. E Total  organic  carbon, ut .  Z 
s1 
s2 

= Free  hydrocarbons, mg HC/g Of rock 
= Residual  hydrocarbon  potential 

(mg HC/g of rock) 

(mg C02/g of rock) 
s3 E C02 produced from kerogen  pyrolysis 

PC* = 0.083 (S1 + S2) 
Hydrogen 
Index E mg HC/g organic  carbon 
Oxmen 
Index = mg C02/g organic  carbon 

Tmax = Temperature  Index,  degrees C. 
P I  = Sl/SI+S2 

2391-003  3040-3050  0.02  0.06  0.17 
2391-014 

407 
4190-4200  434 

0.25 
0.19  0.35 

0.00 

2391-015 
0.45 

4330-4340  391 0.35  0.42 
0.35 . 

0.05 
0.04 

0.08 
2391-021 4930-4940 

0.01 
374 

2391-026 
0.01 

5400-5410  345 
0.03 

0.02 
0.20 

0.06 
0.25 

0.17 
0.00 

2391-027 
0.25 

5500-5510 
0.00 

358 
2391-028 

0.02 0.05 
5600-5610 

0.21 
267 0.00 

0.33 0.00 
0.01  0.22 0.00 0.00 

0.10 
0.50 
0.20 
0.12 
0.19 
0.17 
0.10 

60 170 

40 
70 90 

I75 

31 
25  I66 

89 
29 
10 

123 
220 



B = Bacteria. 
VLOM = Very l i t t l e  organic material. 

*In samples 015 and deeper on the material listed under  woody i s  probably chitinoman debris. 
R = Resin-like droplets. 

=Drilling mud contaminant. 
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TABLE IV 

VlTRlNlTE  REFLECTANCE SUMMARY 

GEOCHEM 
SAMPLE 
NUMBER 

2391-003  3050 ClG (1) 1 0.80 0.80 0.80 - INDIGEWS 

2391-014 4200 CIiG ( 1) 1 0.62  0.62 
(2)  

0.62 
2 1.20  1.48 

INDIGEKHS 
1.34 - RamRKED 

DEPTH r w E  
OF POPULATION OF REFLECTANCE REFLECTANCE REFLECTANCE STD. DEV. 

NUMBER MINIMUM MAXIMUM MEAN 
(frat) SAMPLE  READINGS ( Yo Ro) I % Ro) I '/o Ro) 1 % R o )  REMARKS 

- 



GEOCHEM  NO. 2391-003 TYPE OF SAMPLE: CIG DEPTH  /SAMPLE NO. 3050 

CLIENT'S NAME WHALL YOUNG WELL  NAME SINCLAIR #1 DONA ANA FED 18 

(No. o?? READINGS = 1) 0.80 

POPULATION NO. OF READINGS MIN RO ( % ) MAX. RO ( %) MEAN Ro( %) STD. DEY.(%) REMARKS 

(1) 1 0.80  0.80  0.80 - 

C - CAVE COI?I?AMDJATION 

O-REXXCLEO 
X - INDI~NOUS POPULATION 



GEOCHEM  NO. 2391-014 TYPE OF SAMPLE: CIG DEPTH  /SAMPLE NO. 4200 

CLIENT'S NAME =HALL YOUNG WELL NAME SINCLAIR #1 mML ANA m 18 

(NO. OF READINGS = 3) 0.62 1.20  1.48 

POPULATION  NO. OF READINGS MIN. Ro ( % ) MAX. Ro ( %) MEAN Ro( %) STD. DEM( %) REMARKS 
(1) 
( 2) 

1 
2 

0.62 
1.20 

0.62 
1.48 

0.62 
1.34 

- - 

C - CAVE ONI!AMIN?iTION 
X - INDIGENNS POPUJATION 
O-RECYCLJD 

0 ,I,, , , , ,  , , , ,  1 1 , 1  1 , 1 , , - 1  , , I ,  1 1 1 1  I,II 1 1 1 1  1 1 1 (  , , , I  X 0 0 
0.0 01 0.2 0.3 0.4 0.3 0.6 o!, 0.8 a9 ID 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 

VITRINITE REFLECTANCE  HISTOGRAM 


	Title Page

	Results and Intepretations
	Summary Table 1

	Table 1
	Table 2
	Table 3
	Table 4

