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DISCUSSION OF TFIE RESULTS 

Colorado  Shale 

Colorado  %hale  samples 2259-003,-005,-006,-008,-011,-012,and  -016, co l l ec t ed  
from C o o k  Range c o n t a i n   f a i r  amounts  of organic   mat ter   (Table  V I )  couprised 
predominantly of the  gas-prone woody organic   mat ter   type  (Table  111). These 

kerogen  colorat ion  (Table  III), and a s  a r e s u l t ,   t h e s e   s h a l e s  have a Irature,  
rocks  have  experienced a mature  geothermal  history,   based on t h e   l i g h t  brown 

poor o i l ,   f a i r  gas  source  character.  The poor o i l  p o t e n t i a l  of these  sediments 
i s  evidenced by the  poor   f ree   hydrocarbon  yields  ( S  ; Table 11) o b t a i r e d   i n  
the   py ro lys i s   ana lyses  performed  on  these  samples. t During   pyro lys i s   ana lys i s ,  
the  gaseous  hydrocarbon i s  normally lost, however,  any l i q u i d  i s  recovered.1 

The remaining  Colorado  Shale  samples  are  organic-lean  with  poor  hydrocarbon 
gene ra t ing   capab i l i t i e s .  

Percha  Shale 

m e  two ( 2 )  Percha  Shale  samples  (2259414 and -015)  analyzed  have  experienced 
mature  (-014) and very  mature (-015) geothermal   h i s tor ies ,  and are  comprised 
predominantly  of  the  oil-prone,  amorphous-saprope1  organic  matter tYF (Table 
111). Rowever, the  amount of   o rganic   mat te r   conta ined   in   these  two ( 2 )  Percha 
Shale  samples i s  lean  (Table  I) and consequent ly   these  sediments   are   considered 
nonhydrocarbon  sources. 

Sha le   in   Sar ten  and Scherrer  Formations 

The two ( 2 )  shale  samples from Sa r t en  (2259-017)  and the  Scherrer   formation 
(2259-018)   are   very  organic- lean,   such  that   no  assessment  of the i r   thermal  
maturat ion was possible.  These  rocks  have a poor  hydrocarbon  source  character. 

U-Bar Formations 

A l l  U-Bar Shale  samples  contain  poor  amounts of organic   mat te r  (<0.509, TOC; 
Table  I) at   very  mature   thermal   maturat ion  levels .   These  sediments   are   ra ted  as  
poor  hydrocarbon  sources.  
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Hojado  Formation 

With the   except ion  of  Hojado  shale  samples  2259-030 and -031 wi th in   t he  Brockman 
Rills, a l l  o f   the  Mojado rocks  are  organic  deficient,   with  poor  hydrocarbon- 
g e n e r a t i n g   p o t e n t i a l .  The two  Mojado sha le s  from Brockman Hills, c o n t a i n   f a i r  

III), a t   modera t e ly  immature  thermal  maturation  levels. As a r e s u l t ,   t h e s e  
t o  good amounts ('ITOC; Table  I) of  gas-prone woody organic  matter  type  (Table 

rocks  are   character ized  as   moderately  immature,   poor   oi l ,   fa i r   to  good gas 
sources .  

Should you have  any  quest ions  concerning  this   data ,   of   i f  we can be of f u r t h e r  
a s s i s t ance   t o  you ,   p lease   fee l   f ree   to   contac t  US. 

Yours t r u l y ,  

Paul Tybor 
Droject  Coordinator 
GEOCHM LABORATORIES, I N C .  

s t  

Enclosures 



Table I 

SCREEN ANALYSIS SUMMARY 

GeoChem 
Sample 
Number 

2259-001 

2259-002 

2259-003 

2259-004 

2259-005 

2259-006 

2259-007 

2259-008 

2259-009 

2259-010 

2259-011 

2259-012 

2259-013 

2259-014 

2259-015 

2259-016 

2259-017 

2259-018 

2259-019 

2259-020 

2259-021 

2259-022 

Client I.D. Location 

A-1 Colorado  Shale- Cooks  Range ' 

A-2 Colorado  Shale - Cooks Range 

A-3 Colorado  Shale - Cooks  Range 

A-4 Colorado Shale - Cooks  Range 

A-5 Colorado Shale - Cooks  Range 

A-6 Colorado Shale - Cooks  Range 

A-7 Colorado  Shale - Cooks  Range 

A-8 Colorado Shale - Cooks  Range 

A- 9 Colorado Shale  - Cooks  Range 

A-10 Colorado Shale - Cooks  Range 

A-1 1 Colorado  Shale - Cooks  Range 

A-12 Colorado  Shale - Cooks  Range 

A-13 Colorado  Shale - Cooks  Range 

#81 Percha-Gym Pe&-Floridas 

158A Percha  Shale - Cooks  Range 

159A Colorado Shale - Cooks  Range 

163A Shale i n  Sarten - Cooks  Range 

27 5 Scherrer Fom - Peloncillo Mts. 

325 U-Bar - L i t t l e  Hatchets 

327 U-Bar - L i t t l e  Hatchets 

330 U-Bar - Lit t le  Hatchets 

333 U-Bar - Lit t le  Hatchets 

Total  Organic 
Carbon 

(% of Rock) 

0.30 

0.34 

0.64 

0.33 

0.54 

0.58 

0.28 

0.77 

0.47 

0.40 

0.63 

0.54 

0.34 

0.27 

0.27 

1.10 

0.07 

0.03 

0.24 

0.25 

0.31 

0.28 



Table I 

SCREEN  ANALYSIS  SUPNARY 

GeoChem Total  Organic 
Sample Carbon 
Number Client I.D. Location (% o f  Rock) 

2259-023 334 U-Bar - Litt le  Hatchets  0.48 

2259-024 341 W a r  - Little Hatchets 0.03 

2259-025 342 U-Bar - Lit t le   Hatchets  0.21 

2259-026 351 Mojado - L i t t l e  Hatchets  0.06/0.07 

2259-027 352 Mojado - Lit t le  Hatchets 0.15 

2259-028 357 Mojado - Little Hatchets 0.10 

2259-029 373 ' Mojado - Brochan Hills 0.15 

2259-030 374 Mojado - Brockman Hills 0.93 

2259-031 375 Mojado - Brockman Hills 

2259-032 376 Mojado - Brockman Hi l l s  

0.97/0.96 

0.26 



PAGE 1 OF 1 PAGE T.O.C.  L Total  organic  carbon, ut. Z 
s1 
s2 

= Free  hydrocarbons, mg HC/g of rook 
I Henidual  hydrocarbon potent ia l  

s3 i CO2 produced I'rom kerogen  pyrolysis 
(mg HC/g of rock) 

(mg CO2/g of rock) 
PC* = 0.083 (SI + S2) 
Hydrogen 

Oxygen 
Index z mg HC/g organic  carbon 

rI SI/SI+SZ 
TABLE I1 Indux = mg C O W &  organic carbon 

HESULTS OF ROCK-EVAL PYHOLYSIS Tmx = Temperature  Index,  degrees C. 

2259-003 
2259-005 

A-3 366 0.03 0.13 
A- 5 297 0.01 0.49  0.12 

0.56 
0.07 

0.19 

2259-006 A- 6 428 0.03 
2259-008  A-8 433 0.04  0.30 

0.29  0.52 
0.60 

0.09 

2259-011  A-1 1 
0.12 

2259-012 
421 

A-12 
0.02 

366 
0.33 

0.02  0.14 
1.22 
0.54 

0.06 
0.12 

2259-016 1 59A 0.01 0.03 
2259-023 

273 
334 378 0.01 0.19  0.92 

0.43 0.25 

2259-030 
0. 05 

374  372 
2259-031 

0.02 
375  271  0.02  0.06  0.47 

0.09  0.37  0.20 
0.25 

0.01  0.64 
0.00 
0.02 
0.02 

0.54 
0.58 
0.77 

0.02  0.63 
0.01 0.54 ~.~~ 
0.00 1.10 
0.01 
0.00 

0.48 
0.93 

~ 

0.00 0.97 

20 87 ~~ ~. 
12 90 
50 89 

52 
38  77 

193 
25  100 

39 
2 39 

9 
191 
39 

6 48 



VLal = very l i t t l e  organic material. 



Table IV 

VlTRlNlTE  REFLECTANCE SUMMARY 

GEOCHEM 
SAMPLE 
NUMBER 

DEPTH rYPE 
OF POPULATION OF REFLECTANCE REFLECTANCE  REFLECTANCE STD.  DEV. 

NUMBER MINIMUM MAXIMUM  MEAN 

(feet)  SAMPLE  READINGS I % Ro)  1 % Ro) I % Ro) ( % R o )  REMARKS 

2259-003  A-3 a! (1)  43  0.85 1.06  0.94  0.065 INDIGENODS 
( 2 )  17 1.10  1.50  1.20 0.102 mm 

2259-008  A-8 a! (1) 0.97  1.15 
( 2 )  

17 
10 1.22 

1.06 
2.16  1.48 

0.057 
0.271 

INDIGENOUS 
REIJORKED 

2259-016  159 A a3 (1) 9 1.00 
(2 )  8 

1.24 
1.38 

1.09 
2.33  1.85 

0.076 
0.356 

INDIGENOUS 
REWORRED 

2259-032  334 -a! (1) 8 1.40  1.76 
( 2 )  8 1.96  2.16  0.176 

1.60 
2.44 

0.141 INDIGENOUS 
REwc%IRED 

2259-031  375 a! (1)  34 0.45  0.61 
(2) 26  0.62 

0.53 0.045 
0.84  0.68  0.053 

INDIGENxlS 
REmRKED 



GEOCHEM  NO. 2259-003 TYPE OF SAMPLE: CUKROPS DEPTH  /SAMPLE NO. A-3 

CLIENT'S NAME MARSHW YOUNG WELL  NAME 

(No. OF READINGS = 60) 0.85  0.85  0.85  0.86  0.86  0.86  0.87  0.87  0.88  0.88  0.89  0.89  0.90  0.90 

'0.99 1.00 1.01 1.02 1.03  1.04 1.04 1.05  1.05 1.06 1.06 1.10 1.ll 1.11 1.U 1.13 1.13 1.14 
0.90 0.91 0.91 0.92  0.93  0.93  0.94  0.94  0.95  0.95  0.95  0.96  0.96  0.96  0.97 0.97 0.99 0.99 

1.14 1.15 1.17  1.22 1.23 1.23 1.23 1.29 1.32  1.50 
POPULATION 

(1) 
(2) 

NO. OF READINGS MlN Ro ( % MAX. Ro ( %) MEAN Ro( %) STD. DEL( %) REMARKS 

43 
17 

0.85 
1.10 

1.06 
1.50 

0.94 
1.20 

0.065 
0.102 

c - CAVE OoKpAMIMLTION 
x - INDIGENMJS POPumTIoN 
0 - RExxcLEn 

x x x x  
xxxxx x 

) [ X X ) ( X l M X X r n  0 
0 

VlTRlNlTE REFLECTANCE HISTOGRAM 



,_ 

GEOCHEM NO. 2259-008 TYPE OF SAMPLE: m o P s  DEPTH /SAMPLE NO. A-8 

CLIENT'S NAME WHw YOUNG WELL  NAME 

(NO. a READINGS = 27)  0.97  0.97  0.98  1.00  1.02  1.03  1.04  1.05  1.05  1.06  1.06  1.09  1.09 1.11 
1.13  1.14  1.15  1.22  1.26  1.28  1.35  1.39  1.47  1.49  1.55  1.59  2.16 

POPULATION 

(1) 
( 2 )  

NO. OF READINGS MIN Ro ( % MAX. Ro ( %) MEAN Ro ( %) STD. DEV. ( % )  REMARKS 
17 
10 

0.97  1.15 1.06  0.057 
1.22  2.16 1.48  0.271 

X X X X X X  
X 

~ ~~~~ - o m  0 0  a3 0 0  0 

0.0 01 

V ITRINITE REFLECTANCE HISTOGRAM 

3 



21 - 
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0 

W 
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- 
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GEOCHEM  NO, 2259-016 TYPE OF SAMPLE: OUltXOPS DEPTH /SAMPLE NO. 159 A 

CLIENT'S NAME -HALL MUNG 
~~ 

WELL  NAME 

(No. OF READINGS = 17) 1.00 1.01 1.04  1.05 1.07 1.09  1.13 1.15 1.24  1.38  1.42  1.72  1.73  1.84 
2.17  2.19  2.33 

POPULATION 

(1) 
(2) 

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

9 
8 

1.00 1.24 
1.38  2.33 

1.09 
1.85  0.356 

0.076 

C - CAVE @XI!NINATION 

O-RECYCL5l 
X - INDIGENXIS POWLATION 

x x  0 

VlTRlNlTE REFLECTANCE HISTOGRAM 
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POPULATION 

(1) 
(2 )  

GEOCHEM  NO. 2259-031 TYPE OF SAMPLE: mncR0PS DEPTH /SAMPLE NO. 375 

CLIENT'S NAME MWSHALL YOUNG WELL  NAME 

0.51 0.52  0.52 0.53 0.53 0.54 0.55 0.55 0.55 0.55  0.56  0.56  0.56  0.57  0.58  0.59  0.59  0.59 
(NO. OF READINGS = 60) 0.45 0.46 0.47 0.47 0.47 0.48  0.48  0.49  0.49  0.49  0.50  0.50  0.50  0.51 

0.60 0.61  0.62 0.63 0.63 0.63 0.63 0.64 0.64 0.65  0.65  0.66  0.66  0.67  0.67  0.67  0.67  0.68 
0.68 0.70  0.70 0.70 0.71 0.72 0.74 0.75 0.79 0.84 

NO. OF READINGS MIN RO ( % MAX. RO ( %) MEAN RO ( %) STD.  DEV. (%) REMARKS 

34  0.45 
26 0.62 

0.61 
0.84 

0.53  0.045 
0.68  0.053 

0 
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SOURCE ROCK EVALUATION 
QEoCHEM'CAL CRUDE OIL-SOURCE ROCK CORRELATION OEOCHEMICAL pRospEcTINF CRUDE OIL CHARACTERIZATION 

1143-c BRITWOORE ROAD e HOUSTON, TEXAS nw-mw e 71314r"11 

Apr i l  15,  1982 

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

Dear Mr. Valder: 

Enclosed   p lease   f ind   the   resu l t s  of the  organic  geochemical  analvses  Ferfomed 
on t h i r t y - e i g h t  (38) Ordovician-age  outcrop  rock  samples from  Luna,  Grant and 
Hidalgo  Counties,  New Mexico. 

Upon a r r i v a l  a t  GeoChem the  samples  were  assigned  the GeoChem Job  Number 2269, 
and  were submit ted  to   the  fol lowing  analyt ical   program: 

TvDe of  Analysis - Table 

X to ta l   o rganic   carbon determination............I 

Pyro lys i s   ana lys i s  .............................. I1 

Visual  kerogen assessment.......................III 

DISCUSSION  OF THE RESULTS 

The r e s u l t s   o b t a i n e d  from the  total   organic   carbon  (Table  I) and pyro lys i s  
(Table 11) analyses   perfraned  on  these  rocks  indicate   that   they  are   organic-  
l ean ,  and nonprospective  as  hydrocarbon  sources.  There  are,  however,  variations 
i n  the thermal  maturity of these  sediments ,   h ich  should  prove to be h e l p f u l   i n  
assess ing   reg iona l   thermal   matur i ty   t rends   wi th in   the   bas in .  
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GeoChem sample  numbers 2269-017,-018,-019,-020,-021,-022,-023,-024,-025,-026, 
-027,and -029 are   thermal ly   mature ,  and  considered  to be w i t h i n   t h e  04.1 window. 
If these  rocks  contained  favorable  amounts  of  organic  matter,   then  oil  and gas 
generation  could  have  occurred. 

Rock samples 2269-037  and  -038  have experienced a very  mature  geothernal 
h i s t o r y ,  and are   cons idered   wi th in   the  wet gas-condensate  generating  zone. 

The remaining  samples  2269-001 t o  -016,  2269-028, and 2 2 6 9 4 3 0   t o  -035, have 
a t t a ined   s eve re ly   a l t e r ed   ma tu ra t ion   l eve l s  and hence,   are   only  prospect ive  far  
thermally-derived  methane (C1) dry  gas.  

For the   explora t ion is t   to   encounter   ind igenous ly   genera ted   hydrocarbol  from 

be present   e lsewhere  in   the  basin.  
these  Ordovician-age  rock  samples,   an  adjacent  organic-rich  facies m J l d  have  to 

Should  you  have  any  questions  concerning t h i s   d a t a ,  of if ve can be of f u r t h e r  
a s s i s t a n c e   t o  you ,   p lease   fee l   f ree   to   contac t  us. 

Yours t r u l y ,  

Paul  Tybor 
Project   Coordinator  
GEOCHEX LARORATORIES,INC. 

s t  

Enclosures 



Table I 

SCREEN  ANALYSIS  SUMMARY 

GeoChem Total  Organic 
Sample Client Carbon 
Number 1.0. Formation  Location (% o f  rock) 

2269-001 14 

2269-002 18 

2269-003 22 

2269-004  26 

2269-005 30 

2269-006 32 

2269-007 34 

2269-008 37 

2269-009 48 

2269-010 49 

2269-011 50 

2269-012 52 

2269-013 57 

2269-014 61 

2269-015 64 

2269-016 87 

2269-017 89 
. .. 

2269-018  92 

2269-019 94 

2269-020 97 

L/E1 Paso 

L / E l  Paso 

L/E1 Paso 

M/El  Paso 

M/E1 Paso 

M/E1 Paso 

U/E1 Paso 

Upham 

Cab1 e Canyon 

Upham 

Upham 

Alman 

Cutter 

Cutter 

Cutter 

E l  Paso 

E l  Paso 

El Paso 

E l  Paso 

E l  Paso 

Luna County,  Sec. 10-25s-8W 

Luna County, Sec. 10-25s-8W 

Luna County,  Sec. 10-25s-8W 

Luna County, Sec. 10-255-8W 

Luna County, Sec. 10-255-8W 

Luna County,  Sec. 10-25s-8W 

Luna County,  Sec. 10-25s-8W 

Luna County,  Sec. 10-255-8W 

Luna County, Sec. 7-26s-7W 

Luna County, Sec. 7-265-7W 

Luna County,  Sec. 7-26s-7W 

Luna County, Sec. 7-26s-7W 

Luna County,  Sec. 7-26s-7W 

Luna County, Sec. 7-26s-7W 

Luna County,  Sec. 7-26s-7W 

tuna County,  Sec. 33 & 34 
245-1OW 

Luna County,  Sec. 33 & 34 
24s-1OW 

Luna County,  Sec. 33 & 34 
24s-1OW 

Luna County, Sec. 33 & 34 
24s-1OW 

Luna County, Sec. 33 & 34 
24s-1OW 

0.05 

0.04 

0.05 

0.04/0.03 

0.05 

0.04 

0.06 

0.06 

0.08 

0.05 

0.04 

0.05/0.05 

0.04 

0.06 

0.04 

0.04 

0.04 

0.04 

0.04 

0.18/0.18 



Table 1 

SCREEN  ANALYSIS SUMMARY 

GeoChem 
Sample C1 ient Carbon 
Number I.D. Formation  Location (% o f  rock) 

Total  Organic 

2269-021 100 El Paso Luna County, Sec. 33 Fi 34 
24s-1OW 

0.08 

2269-022 103 Cab1 e Canyon  Luna County,  Sec. 32 & 33 
24s-1OW 

0.05 

2269-023 104 Upham Luna County, Sec. 32 & 33 
24s-1OW 

0.06 

2269-024 105 Upham Luna County, Sec.  32 & 33 
24s-1OW 

0.04 

2269-025 106 A1 man Luna County, Sec.  32 & 33 
24s-1OW 

0.04 

2269-026 . 107 A1 man Luna County, Sec. 32 & 33  0.14 
24s-1OW 

2269-027 . 164  Cable Canyon Grant  County,  Sec. 17-24s-14W 0.05 

2269-028 165  Cable Canyon Grant County, Sec. 17-24s-14W 0.06 

2269-029 166 Ordovician Grant County, Sec. 17-24s-14W 0.04/0.04 
Fault  Breccia 

2269-030 167 Upham Luna County,  Sec. 28-245-12W 0.04 

2269-031 169 E l  Paso Luna County, Sec. 28-24s-12W 0.02 

2269-032 172 El Paso Luna County,  Sec. 28-24s-12W 0.18 

2269-033 175 El Paso Luna County,  Sec. 28-24s-12W 0.03 

2269-034 177 E l  Paso Luna County, Sec. 28-24s-12W 0.04 

2269-035 178 Cutter Luna County, Sec. 30-245-19W 0.05 

2269-036 294 E l  Paso Hidalgo  County, Sec. 13-28s-19W 0.04/0.04 

2269-037 295 Montoya Hidalgo  County,  Sec. 13-28s-19W 0.07 

2269-038 319 Bliss/El Paso Hidalgo County, Sec. 12-285-19W 0.04 



PME 1 OP 1 P U B  

TABLE I1 

RESIILTS OF ROCK-EVIL PYROLYSIS 

T.O.C. = Total orgu l i c  carbon, vt. S 
91 
s2 

I Pres hydrwarbons, as HC/g o f  rook 
t Residual hyd-bon potent ia l  

93 s CO2 produoed frm kerogen pyrolys is  

PC* * 0.083 (SI + S2) 

WJroga 
Index = mg HClg organio carbon 
Omen 

(mg HClg of  rock) 

(mg W 2 l g  of  rook) 
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