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BIOSTRATIGRAPHIC STUDY NO. 1478 October  23,  1985 
P4978-P4979-P4980 

Kwudo-mgF 
LOCATION: S v  32-1 

.Set: 32-13N-8W 

%%e co 
., New Mexico  P4978 

Cont inenta l  O i l  #1 L-Bar 
Sec. 2-13N-4W 
Sandoval  Co., New Mexico  P4979 

R i c h f i e l d  O i l  Drought  Booth #1 

McKinley  Co., New Mexico  P4980 
Sec. 4-15N-6W 

PROBLEM: Fi f teen   cu t t ing   samples   submi t ted  by K. Tul ly   for   de te rmina t ion  of 
m a t u r i t y  (TAI-Vo) and  microscopic   Organic   analysis  (MOA) indiqes .  

RESULTS: (Maturity-Kerogen  Types- Amount of Organics) 

Maturi ty  (TAI-Vo - Tmax-Production  Index) 
Prod.  Index 

Sample I n t e r v a l  TAI - vo Tmax S l / ( S l  + 52) 

P4978-1  2330-2350 Cret. Dakota  2.7 O i l  gen. - 428°C  0.27 
- 

P4978-2  2350-2500 Jur .   Morr ison 2 .9  O i l  gen. - 
zone 

427'C 0.29 
zone 

gen.  zone 

N0T.E: P I  v a l u e s  are within COFRC parameters  0.1-0.4, o i l   gen - . r a t ive  

P4978-3  2500-2680 Jur.  Morrison  2.8-2.9 O i l  - 
- 

428°C  0.24 - 

zone. 
P 

Tmax va lues   ind ica te :   sampled   in te rva ls   to   be   immature ;   however ,  
l o s t   c i r c u l a t i o n  material (walnut  husk) is comon i n  these  
samples  and t h i s  material is pyrolyzed a t  a lower  tempzrature 
than  most  "in  place"  hydrocarbons  thus  lowering  the Tmax v a l u e s .  



Sample 

P49  78- 1 

P4978-2 

P4978-3 

Sample 

P4978-1 
P4978-2 
P4978-3 

Sample 

P4979-1 
P4979-2 
P4979-3 

P4979-4 

P4979-5 
P4979-6 

P4979-7 

P4979-8 

P4979-9 

Kerogen  Types (MOA-Hydrogen Index) 

I n t e r v a l  Age 1 11 111 1 V  S2/TOC x  100 

2330-2350 Cret. Dakota 0 45  45?  10  134 0-150 gas  prone. 

2350-2500 Jur.   Morrison 0 45  451  10 114? 0-150 gas  prone. TOC 

2500-2680 Jur.   Morrison 0 80 10 10 116? TOC less than 1% 

Amount of Organics (TOC-Org&tc Yield-S2) 

MOA Hydro.  Index . 

L o s t   c i r c .  mat. common 

L o s t   c i r c .  mat. common less than 1% 

- Organic 

I n t e r v a l  Age 

2330-2350 Cret. Dakota 1.22(1-2,good) 1.4  1.64  (0-2.5 ,poor) 
2350-2500 Jur .   Morr ison 0 .86(0-5 . l , fa i r )  1 . 0   0 . 9 8 ( 0 - 2 . 5 , ~ )  
2500-2680 Jur.   Morrison 0.97(0.5-1,fair)  0.83  1.13(0-2.5.poor) 

Yield  s2 
TO C (ml/lOg) (mg /g ) 

Cont inenta l  Oil #1 L-Bar 

Maturi ty  (TAI-Vo-Tmax-Production Index) 

Prod.  Index 
I n t e r v a l  Age TAI  Vo  Tmax S l / ( S 1  + S2) - 

1140-1220 J u r .   T o d i l t o  
4900-5099 Penn.  Madera 
5100-5295  Penn.  Madera  2.9-3.0 

425'C 0.29 
37OoC?* 0.641" 
332'C?* 0.70?* 

O i l  gen.  zone 

5300-5499  Penn.  Madera - 2.9-3.4 (.OJ"i';, 321921" 0.63?* 
O i l  gen.  zone . .  

5500-5699  Penn.  Madera  321°C1*  0.70?* 
5700-7899  Penn.  Madera 2.9-3.1 312"C?*  0.651" 

. .  . .  

5900-5979 Penn.  Madera 
O i l  gen.  zone - 380°C?* 
O i l  gen.  zone 

5980-6149  Penn.'  Sandia  3.2-3.6  381"C?* 

6150-6220  Pre-Cambrlan  3.6-3.7  See Mote 395OC?* 
. Wet Gas gen.  zone 

0.631" 

0.56?* 

0.531* 
Wet Gas gen.  zone 

Note: * Samples 2-9 are based on very low S2 v a l u e s  and are of l i t t l e  
va lue  
Sample (9)  was submit ted as a  pre-Cambrian  sample  but  the assem- 
blage  i s  very  much t h e  same as i n   t h e  Penn. in te rva ls   above .  TAI  

palynomorph)  present. 
is based on the  most  mature  "darkest"  Lycospora  sp.  (Carboniferous 

Percentage estimates of the   var ious   kerogens  (MOA) a l s o   s u g g e s t s  
t h e   s a m p l e   i n t e r v a l  6+9 is, very much the same  and n o t  representa-  
t ive of t h e   s t a t e d   i n t e r v a l s .  

- 



Kerogen  Type (MOA-Hydrogen Index) 

I n t e r v a l  Age 
MOA 

1 11  111 1v Sample 

P4979-2 
P4979-1 

P4979-3 
P4979-4 

P4979-6 
P4979-5 

P4979-7 
P4979-8 
P4979-9 

Sample 

P4979-2 
P4979-1 

P4979-3 
P4979-4 
P4979-5 
P4979-6 
P4979-7 
P4979-8 
P4979-9 

1140-1220 J u r .   T o d i l t o  
4900-5099 Penn.  Madera 
5100-5295  Penn.  Madera 
5300-5499 Penn.  Madera 
5500-5699 Penn.  Madera 
5700-7899  Penn.  Madera 
5900-5939  Penn.  Madera 
5980-6149  Penn.  Sandia 
6150-6220  Prg-Cambrian 

0 80 
0 
0 20 20 60 

90 

0 15  15  70 
0 
0 20 20 60 

90 

0 20 
0 20 20 60 

20 60 

0 20 20 60 

Hydro.  Index 
(S2/TOC) x 100 

2791” 
621” 
507* 
527* 

42?* 
387* 

50?* 
45711 
52?* 

Note: * based on low 52 o r  TOC v a l u e s ,   i n d i c e s  are of l i t t l e  value! 

Amount of o rgan ic s  (TOC-Organic Yield-S2) 

Interval Age 

1140-1220 J u r .   T o d i l t o  
4900-5099  Penn.  Madera 
5100-5295  Penn.  Madera 
5300-5499  Penn.  Madera 
5500-5699 Penn. Madera 
5700-7899  Penn.  Madera 
5900-5979  Penn.  Madera 
5980-6149  Penn.  Sandia 
6150-6220  Pre-Cambrian 

Organic 

TOC (ml/lOg) 

0.33(0-0.5,poor) trace 

Yie ld  52 
(mg /g ) 

0.21(0-0.5,poor)  0.30  0.13(0-2.5.poor) 
0.92(0-2.5,poor) 

0.18(0-0.5,poor)  0.14 
0.25(0-0.5,poor)  0.31 

0.09(0-2.5,poor) 

0.26(0-0.5,poor)  0.24 
0.13(0-2.5,poor) 
O.lO(0-2.5,poor) 

0.26(0-0.5,poor)  0.17  O.ll(0-2.5,poor) 
O.ZO(0-0.5,poor)  0.31 
0 . 3 1 ( 0 - 0 . 5 , ~ )  0.25 

O.lO(0-2.5,poor) 
0.14(0-2.5,poor) 

0.33(0-0.5,poor)  0.25  0.14(0-2.5,=) 

Note:   Yield  values  are’ n o t   c a l i b r a t e d   t o   a n y   o t h e r   o r g a n i c   q u a n t i t y  
measurements  such as TOC o r  S2. These r e s u l t s  are on.ly of 
value   for   compar isons  of one  sample t o   a n o t h e r  dample. i n   t h e  
same s u i t e .  - 



Sample 

P4980-1 

P4980-2 

P4980-3 

Samp 1 e 

P4980-1 
P4980-2 
P4980-3 

Sample 

P4980-1 
P4980-2 
P4980-3 

Richf ie ld  O i l  Draight  Brooth #1 

Maturity (TAI-Vo-Tmax-Prod. Index) 

Interval Age TAI  Vo Tmax 
Prod.  Index 

- S l / ( S l  + 52) 
1250-1450 Cret. Mancos 

2800-2850 J u r .   T o d i l t o  

6600-6700  Penn.  Madera 

- 
Note: * based on low S2 

2.7 O i l  gen. - 427'C 0.14 
- 

2.6-2.7 O i l  - 
zone 

2.9-3.1 O i l  - 
gen.  zone 

394OC?* 0.50?* 

- 428°C 0.25 

gen.  zone 

v a l u e s ,   i n d i c e s  are of l i t t l e  value.  

Kerogen  Type (MOA-Hydrogen Index) 

MOA 
I n t e r v a l  Age 

1250-1450 Cret. Mancos 0 85 228 
2800-2850 Jur .   Todi l to  0 85 
6600-6700  Penn.  Madera 0 

Note: * based on low TOC and  or S2 v a l u e s .  

Amount of  Organics (TOC-Organic Yield-S2) 

Hydro.  Index 
1 11 111 1v (S2/TOC) x  100 

1931" 
80 681* 

Organic 

Interval Age 

1250-1450 Cret. Mancos 1.48(1-2,@) 2.0 3.37(2.5-5,fair)  - 
2800-2850 J u r .   T o d i l t o   0 . 9 4 ( 0 . 5 - l , f a i r )  - 2.5 
6600-6700  Penn.  Madera  0.22(0-0.5,poor)  0.63 0.15(0-2.5,poor) - 

Yield s2 
TOC (ml/lOg)  (mg/g) 

L l .Sl(0-2.5,poor) 

P 



c 

DATA : 

Sample 

P4978-I 

Sample 

P4978-2 
2350-2500 

Morrison 
J u r  . 

SM 32-1 Sec. 32-13N-8W Valencia Co., New Mexico 

Maturi ty  

TAI 2.7 O i l  generative  zone 
vo 
Tmax 4 2 8 0 ~ .  
PI 0.27  (0.1-0.4, o i l  gen.  zone). 

- 

Kerogen  Type, MOA 
1 0 Note :   l o s t   c i r c .   ma te r i a l   p re sen t .   P robab l :  
11 
111 

45% o i l  prone  walnut material. 

1v 
45% gas  prone 
10% inert 

HI 134  (0-150 ind ica tes   gas   p rone   kerogen) .  

Amount of o r g a n i c s  
WT % TOC 
Organic   yield 
52 

1.4 m1/10 g. 
1.64 mg/g (0-2.5,poor). 

1.22 (1-2,good). 

Maturi ty  

TAI 2.9 O i l  gen.  zone 
vo 
Tmax 427'C. 

- 

PI 0.29  (0.1-0.4, o i l  gen.  zone). 

Kerogen  Type, MOA 
1 
11 

0 

111 
45% o i l  prone 

1v 
45% gas  prone 
10% i n e r t  

Note: l o s t  circ. mater ia l   p resent .   Probably  
walnut   mater ia l .  

- 
HI 114%  TOC less than 1%. 

WT % TOC 
Amount of organics  

Organic   yield 1.0 m1/10 g.  

I 

0.86 (0.5-1,s) 

s2 0.98 mg/g ( 0 - 2 . 5 , ~ )  



Sample Maturity 

P4978-3 TAI 
2500-2680 VO 

2.8-2.9 Oil gen.  zone - 
Jur . Tmax 428'12 
Morrison PI 0.24  (0.1-0.4, o i l  gen.  zone) 

Kerogen  Type, MOA 
1 0 
11 80% oil prone 
111 10% gas  prone 
1v 10% i n e r t  

HI 116? TOC less than  1%. I 

Amount of o rgan ic s  
WT % TOC 
Organic   y ie ld  

0.97 (0.5-1,fair)  - 
s2 

0.83 m1/10 g. 
1.13 mg/g(0-2.5,poor) 



Cont inenta l  O i l  #1 L-Bar Cattle Co., Sec. 2-13N-4W 
Sandoval Co., New Mexico 

Sample Maturi ty  

P4979-1 TAI 
1140-1220 VO 

- Poor  recovery of palynomorphs 

J u r  . %ax 425°C 
Todil to   PI   0 .29  (0 .1-0.4,   o i l   gen.   zone)  

- 

Kerogen  Type, MOA 
1 
11 

0 

111 
80% o i l   p r o n e  

1v 

H I  279? TOC l e s s   t h a n  1%.’ 

WT % TOC 
Amount of Organics 

Organic   yield  Trace 
0.33 ( 0 - 0 . 5 , ~ )  

s2 .0 .92  mg/g ( 0 - 2 . 5 , ~ )  

Sample Maturi ty  

P4979-i TAI  - 
4900-5099 VO 
Penn . Tmax 370°C? Low 52 v a l u e  
Madera PI  0.64? Low 52 v a l u e  

- 

Kerogen  Type, MOA 
1 5% o i l   p r o n e  
11 5% oil i r o n e  
111 
1v 90% i n e r t  

Note :   F lorescence   ind ica tes   an   in te r -  
mediate   type 1 and 11 kerogen 
( a l g a l )   p r e s e n t  

H I  621 TOC less than 1%. low S2 v a l u e  

WT % TOC 
Amount of- Organics 

Organic   yield  0 .30 m1/10 g 
0.21 ( 0 - 0 . 5 , ~ )  

s2 0.13  mg/g(0-2.5,poor) 



Sample Maturi ty  

P4979-3 TAI  
5100-5295 VO 

2.9-3.0 O i l  gen.  zone 

Penn . Tmax  332OC1 Low S2 v a l u e  
Madera PI 0.70’1 Low S2 value  

Kerogen  Type, MOA 
1 0 

- 11 
111 

20% o i l  prone 
20% gas  prone 

1v 60% inert 

H I  50% TOC less than 1%, low S2 v a l u e  

WT % TOC 
Amount of Organics 

Organic  yield  0.14 m1/10 g 

- 

0.08(0-0.5,paor) 

52 0.09 mg/g (0-2.5,~) 

Sample Matur i ty  

P4979-4 T A I  - 2.9-3.4 O i l  gen.  zone 
5300-5499 VO 0.7 = TAI,  2.7 O i l  gen.  zone  Note:  histogram  indicg.tes a f a i r l y  :: 
Penn . Tmax 321OC1 Low 52 value  broad  range of r r a t u r i t i e s   t o  
Madera P I  0.631 Low S2 va lue   be   p re sen t  on t f e   p l e g .  

Kerogen  Type, MOA 
1 n - - 
11 15% o i l  prone 
111 15%  gas  prone 
1v 70% i n e r t  

HI 52? TOC less t h a n  1%, low S 2  value .  

Amount of Organics 
WT % TOC 
Organic   yield  0 .31 m1/10 g.  

0.25(0-0.5,poor) 

s2 0.13  mg/g(O-Z.S,poor) 



Sample Maturi ty  

P4979-5 T A I  
5500-5699 VO 
Penn . Tmax 3 2 l o C 1  Low S2 v a l u e  
Madera PI 0.70? Low S2 v a l u e  

Kerogen T y p e ,  MOA 
1 0 

- 
- 

11 
111 
1v 90% inert  

H I  381 TOC less than l%,. low S 2  ‘value 

Amount of Organics 
WT % TOC 
Organic   y ie ld  0.24 m 1 / 1 0  g 

0.26  (0-0.5 ,poor) 

52 0.10 mg/g(0-2.5,poor) 

Sample Maturi ty  

P4979-6 
5700-5899 VO 

T A I  2.9-3.1 O i l  gen.  zone 

PeM . Tmax   312OC1 Low S2 v a l u e  
- 

Mad er a P I  0.651 Low S2 v a l u e  

Kerogen Type, MOA 
1 
11 

0 

111 
20% oil prone 

1v 
20% gas  prone 
60% inert  

HI 421 TOC less than  1%, low S2 v a l u e  

Amount of Organics 
WT % TOC 0.26 ( 0 - 0 . 5 , ~ )  
Organic   yield 0.17 m 1 / 1 0  g 
s2 0.11 mg/g (0-.5,poor) 



Sample Maturi ty  

P49 79-7 
5900-5979 VO 

.TAI 2.9-3.1 O i l  gen.  zone - 
Madera 
Penn . 

P I  
Tmax 380"C7 Low S2 v a l u e  

0.63? Low S2 v a l u e  

Kerogen  Type, MOA 
1 
11 

0 

111 
20% o i l   p r o n e  

1v 
20% gas  prone 
60% i n e r t  

H I  50? TOC less than 1%, low 52 v a l u e  

Amount of Organics 
WT % TOC 
Organic   yield  0 .31 m1/10 R 

0.20(0-0.5,poor) 

s2- 0.10 mg/g ( 0 - 2 . 5 , ~ )  

Samp 1 e Maturi ty  

P4979-8 TAI  
5980-6149 VO 

3.2-3.6 Wet gas  gen.  zone 
- ~ . . ~  ~ ~~ 

Penn . Tmax 381"C? Low S2 v a l u e  
Sandia PI  0.567 Low S2 v a l u e  

Kerogen  Type, MOA 
1 0 
11 20% o i l   p r o n e  
111 
1v 60% i n e r t  

20% gas  prone 

H I  45? TOC less than I%, low S2 v a l u e  

WT % TOC 
Amount of Organics 

Organic  yieJd  0.25  ml/lO-g 

- 
0.31 ( 0 - 0 . 5 , e )  

s2 0.15 mg/g ( 0 - 2 . 5 , ~ )  



Sample Maturi ty  

P4979-9 TAI  
6150-6220 VO 

3.6-3.7 Wet gas  gen.  zone  Note:  none of t h i s   d a t a  i s  based on 

Pre- Tmax 395'C? Low S2 value  semblage is t h e  same as above 
Cambrian PI  0.53? Low 52 value  samples.  

- Pre-Cambrian  palynomorphs, as- 

Kerogen  Type, MOA 
1 0 
11 20% o i l  prone 
111 20% gas  prone 
1v 60% i n e r t  

H I  521 TOC less - than I%, low S2 v a l u e  

WT % TOC 
Amount of Organics 

Organic  yield  0.25 m1/10 g 
0.33 ( 0 - 0 . 5 , ~ )  

s2  0.17 mg/g(0-2.5,=) 



R i c h f i e l d  O i l  #1 Drought  Booth Sec. 4-15N-6W 
McKinley Co., New Mexico 

Sample Matur i ty  

P4980-1 T A I  2.7 Ea r ly   o i l   gen .   zone  
1250-1450 VO 
Cret. Tmax 427'C immature 
Mancos P I  0.14  (0.1-0.4, oil. gen.  zone) 

- 

Kerogen  Type, MOA 
1 0 
11 85% o i l   p r o n e  
111 
1v 

H I  228 (150-300, i n d i c a t e s  mixed  oil-gas  prone  kerogel).  

Amount of Organics 
WT % TOC 1.48  (1-2,good) 
Organic   yield  2 .00 m1/10 g 

- 
s2 3.37  mg/g(2.5-5,fair) 

Sample Maturi ty  

P4980-2 T A I  
2800-2850 VO 

2.6-2.7  Early o i l  gen.  zone - 
Ju r  . ~ T m a x  428'C. Immature 
Todi l to  P I  0.25 (0.1-0.4, o i l  gen.  zone) 

Kerogen  Type, MOA 
1 0 
11 85% oil prone 

H I  1932 TQC less than 1% 
(150-300, i n d i c a t e s  mixed 

Amount of Organics 
WT % TOC 0.94  (0 .5- l t fa i r )  
Organic y i e l d  2.5 ml/lO g 

o i l -gas  prone ker ,ogen). 

s2-  1.81 mg/g ( 0 - 2 . 5 , ~ )  



c 

Sample Maturi ty  

P4980-3 T A I  
6600-6700 VO 

2.9-3.1 Oil gen.  zone 

Penn . Tmax 394OC1 Low S2 v a l u e  
Madera P I  0.50? Low S2 v a l u e  

- 

Kerogen  Type, MOA 
1 0 
11 

111 
1v 80% inert 

H I  68? TOC less than  1%, low S2 va lue .  

Amount of Organics 
WT % TOC 0.22 ( 0 - 0 . 5 , ~ )  
Organic   yield 
s 2  

0.63 m1/10 g 
0.15  mg/g(0-2.5,poor) 

ATTACHMENTS: DGSI repor t   da ted   October  8, 1985 
Table 1, COFRC Geochemical  Parameters. 
Fig.  1, TAI-Vo Equivalency  Chart. 
Fig.  19 ,  H I  Tmax P l o t .  

J. D.  SAXTON 

JDS : nw 
Attachments 



S. R.. Jacobson 
Chevron U.S.A. 
P. 0. Box 599 

Denver, CO 20201 

October 8, 1985 

Dear Mr. Jacobson: 

Enclosed  are  the TOC and RE data  on  the  samples you sent 
us, along  with  an  invoice  for  the  work  performed.  The 
samples  will be returned  under  separate  cover. 

We  thank you f o r  giving  us  the  .opportunity to serve you 
and  hope  we  may  serve you again soon. 

S ncerely, 

J/hn R. Allen 
Lab  Manager 



P4978- 1 , 
P4978- 2 I. 
~4978- i C 
P4979- 1 t 
P4979- 2 I 

P4979- 3 I 
P4979- 4 I 
P4979- 5 L 

P4979- 7 , P4979- 6 t 

P4979- 8 I 
P4979- 9 t 
P4980- 1 I 
P4980- 2 I 
P4980- 3 t 

- 
1 -  I 0.86 0.40 0.98  0.74 427 

1.22 0.60 1.64  1.07 428 49  134 88 1.53  0.27 

r I 0.97 0.36 1.13  0.17 
47 114 86 1.32  0.29 

- % I 0.33  0.37  0.92  0.20 
428 37  116 18 6.65 0.24 

- I 0.21 0.23 0.13 0.06 425 
370 

112 
110 

279 
62 

61 4.60  0.29 
29 2.17  0.64 

- I 0.18  0.21  0.09  0.21 - , I 0.25  0.22  0.13  0.07 332 117  50  117 0.43  0.70 
- I 0.26  0.23  0.10  0.14 321 88 52 28 1.86 0.63 
- I 0.26  0.20  0.11  0.20 321 88 38 54 0.71  0.70 
- I 0.20 0.17  0.10  0.27 312 77 

380 85 
42 77  0.55  0.65 
50 135. 0.37  0.63 

- I 0.31  0.18  0.14  0.16 - I 0.33  0.19  0.17  0.28 395 381 58 45 52 0.88 -0.56 

I 1.48  0.54  3.37 0.76 
58 52 85 0.61  0.53 

427 - I 0.94  0.59  1.81 0.60 36 228  51 4.43  0.14 
- I 0.22  0.15  0.15  0.76 428 6 3  

394 68 
193 
68 

64 3.02  0.25 
345 0.20 0.50  

- 

P4981-10 t 

P4981-11 I 
P4981-12 : 
P4981-13 x 
P4981-14 t 

P4981-15 I 0.05 0.43 

P4981-16 I 
P4981-17 I 
P4981-18 t 
P4981-19 t 
P4981-20 I I 0.12  0.03 0.03 0.52 433 0.06 0.50 

. .  . . . .  I . .  . .  

. .  ... I.. . .  . . .  . . .  
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