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Mr. Robert  McKinney 
GILA EXPLORATION INC: 
839   Paseo   de   Pera l ta  

922 Lakeview, Suite 100 
Montgomery, Texas 77356 

(409) 682-4788 

: . June 27, 1986 

S u i t e  J 
Santa   Fe,  New Mexico  87501 

RE: GeQchemical   Character izat ion 'of   Ei .ght  (8) McKinley  County Oils 

Dear  Robert ,  

Sample I d e n t i f i c a t i o n  

T h e   f o l l o w i n s   o i l   s a m p l e s   w e r e   a n a l y z e d   i n   t h i s   c r u d e   o i l   c o m p a r i s o n   s t u d y :  

Sample Age and 

. -. 

. Number F i e l d  Name Well Name ' . Locat ion  Geological   Formation 

3435-001" Hogan 

3449-001 Hogan . . 

3449-002 ' Hogan 

3449-003 . Hospah 

3449-004  Media En t ra  

3G9-005  Hospah 

3449-006  Hospah 

3449-007  Chaco Wash 

3449-005 "_ 
* a n a l y z e d   e a r l i e r  

G i l a  Hogan -31 

G i l a  Hogan. #1 

G i l a  Hogan a2 
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Black NLC#l  ,: . ' 

Cretaceous   Gal lup  

Cre taceous   Gal lup  

C-retaceous  Gallup 

' Cretaceous   Lr .Gal lup  

. J u r a s s i c   E n t r a d a  

Cretaceous  Up.Gallup 

Cretaceous  Dakota  

Cretaceous  Henefce 

Cre taceous   Gal lup  
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Mr. Robert HcKinney -2- June ' 27, 1986 

. .  
Analyse's  Performed 

. ,  . .  - . Table No. . F i g m e  No. 

1. D e t a i l e d  C4-C7 ,gasoline-range  hydrocarbon  gas- 
ch romatograph ic   ana lys i s  I 1 

2 .  C15+ l i qu id   ch romatograph ic   s epa ra t ion  11-A t h r u  H - 
3 .  GC a n a l y s i s  C15+ P-N hydrocarbon  111-A,III-6 2-10 

- -_ 
I n t e r p r e t a t i o n s  

The r e s u l t s   o f   t h i s   s t u d y   h a v e   i n d i c a t e d   f i v e  (5) d i s t i n c t   o i l   f a m i l y   t y p e s  as 
f o l l o w s :  

.Familv 
I 

Groups A,F The samples  3449-006,  -007, and -008 have a v e r y   s i m i l a r  
C4-C7 molecular   hydrocarbon  composi t ion  (Figure 1) and 
a r e   s i m i l a r   i n  C15+ ,P-N hydrocarbon  composition.  They 
can   be   cons idered   to   be   par t   o f  a g e n e t i c   f a m i l y  and a r e  
mature   and   una l te red   (by   bac te r ia ) .  The o i l  sample  3435-001, 
produced i n i t i a l l y  'from t h e  Hogan $1 we l l ,  s h a r e s  a f a i r  
resemblance   in  C4-C7 hydrocarbon  composi t ion  (Figure 1) 
and i s  p r o b a b l y ' g e n e t i c a l l y   r e l a t e d   t o   t h e s e   t h r e e  o i l s .  

Group B The two. o i l  samples 344Y-001 and  3449-002,  col1,ected a t   t h e  
wellhead a t   t h e  Hogan 81 and Hogan #Z w e l l s   r e s p e c . t i v e l y ,  
resemble  each  other  very c l o s e l y   i n  C4-C7 hydrocarbon 
composi t ion  (Figure  1)  &, do not   resemble   any   o ther   o i l s  i n  

81 w e l l .   T h e s e ' o i l s   a r e   a p p a r e n t l y   e n r i c h e d  i n  benzene  and 
t h i s .   s t u d y   i n c l u d i n g   t h e   o i l   p r o d u c e d   i n i t i a l l y  i n  the  Fogan 

nC7),  cyclohexane, and methylcyclopentane;  and  are 
t o l u e n e ;   a n d ' a r e  low in  n-paraff ins   (nC5,  nCg, and 

u n u s u a l l y   r i c h   i n  1-1, 3 - t r i ~ i e t h y l c y c l o p e n t a n e  r e l a t i v e   t o  
t h e  Hogan -71 o i l  sample 3435-001. These o i l s   a r e   a l s o  low i n  
CIS+  no rma l   pa ra f f in s   (F igu res  4 and 5 )  a f a c t  which 
may r e f l e c t   b a c t e r i a l   b i o d e g r a d a t i o n  of t h e s e   o i l s .  

The r e a s o n ( s )   f o r   t h e s e   d i f f e r e n c e s   i n   o i l   t y p e s   f r o m  ti-e 
Gal lup   sand   o i l   pool   a t   , the  Hogan f i e l d  i s  not known a t   t h i s  
time . 

c 



xr. Robert McKinney -3- June  27,  1986 

Group C ' The o i l   s a m p l e  3449-003,  produced  from t h e  Lower Gal lup   sand  
i n   t h e   H o s p a h   f i e l d   d o e s   n o t   r e s e m b l e   t h e   o t h e r   o i l s   i n   t h i s  

pentane,   1-t-2  dimethylcyclopentane  and  methylcyclohexane 
(F igu re  1) .  T h i s   o i l  .ha$  been b a c t e r i a l l y   a l t e r e d   a s  
evidenced by the low n o r m a l   p a r a f f i n   c o n t e n t   i n   t h e  C4-C7 
range  hydrocarbon as s e e n   i n  the  fo l lowi .ng   tab le :  

. .  . s t udy .  It is cha rac t e r i zed   by  a predominance of me thy lcyc lo -  

Sample No: 3435-001  3449-001 -002 -003 -004 -005 -006 -007 -008 

nC5 5.8 
nC 6 10.3 
nC7 8.4 - 

TOTAL 24.5% 

GROUP A 
Moderately 

Rich 
probably 
r e l a t e d   t o  
Group F . 
o i l s  

0 . 3  0.4 .l.-l 7.3 7.6 15.5 5.3 7.5 
0.2 0 .5  1.1 24.6 8.0 7.3 11.3 12 .0  
2.3 1.8 0.6 23.8 4 . 5  . 2 . 3  9.3 8.7 

2.8Z 2 . 7 % .  2.82 55.7'L 20.1%  25.1%  25.9% 2 ? . 2 x  

B B C D E F F F 
Lean Rich   Xodera te ly   Rich  

- """- 

n-pa ra f f in   dep le -  
t i o n   i n  C4-C7 and. 
C15+ hydrocarbon 
f r a c t i o n  

Group. D The o i l  sam?le   3449-004,   reservoi red   , in   the   Jurass ic -age  
Entrada  Formation  a t   the  Media E n t r a d a   F i e l d ,  is d i s t i n c t i v e -  
l y   d i f f z r e n t   t h a n   a l l   o t h e r   o i l s   i n   t h e   s t u d y  and hence ,  
p robab ly   r ep resen t s  a d i s t i n c t   g e n e t i c   o i l   f a m i l y .  The nC5 
+ nCg + nC7 normal   paraf f in   conten t   compr ises   55 .7%  of  

C15+ P-N h y d r o c a r b o n   d i f f e r s  from tliat  of  Group F o i l s  
t h e  C4-C7 gaso l ine - range   f r ac t ion   (F igu re  1). The 

i n  t h e  f o l i o w i n g   c h a r a c t e r i s t i c s :  

(i) ipClg   (pr i s tane) / ipC20  (phytane)  i s  less than 
u n i t y   i n   t h i s   o i l  and g r e a t e r   t h a n   u n i t y  i n  t h e  Group F 
o i l s  

. (ii) nC19 i,s g r e a t e r   t h a n  nC18 

( i i i)  t h i s  o i l  has   an  even-carbon  normal   paraff in   prsference 
i n   t h e  C24-C35 molecular   range  (Figure 6 )  ( T h i s  
c o u l d   r e f l e c t  a c a r b o n a t e   s o u r c e   f o r   t h i s   o i l )   n o t  
found i n  t h e  Group F o i l s .  

._ 



~ r .  Roberr  McKinney -4- June 27, 1986 

Group E The  oil  sample 3449-005, appears to be slightly  altered  by n- 

predominance  of  isoprenoids (A,B,C) over the normal 
paraffin  removal  by  bacteria - see Figure 7 and note 

different  than the other oils. 
paraffins. The C4-C7 molecular  composition  appears to be 

president 
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DETAILED cu-c7 wonocnntloN  ANALYSES . . 

(NORklALlZED  PERCENT) , 

3UW-002 3999-003 ' 311119-00U 34'19-005 3'1119-006 3999-001 - - - - - - "_""""""""""""""""""""""""""""""""""""""""""~ 
0 .I 0.7 0.3 1 .o 5.5 0.2 

CECCIIEH SAMPLE NUHDER 311119-001 
WI1.1.  WBTII - ._ 
ISOIIUTANE 
N-tlUTANc 

'N-PWTANE 
ISOPENTANE 

2.2-0IW.TIIYLAUTANE 
CYCLOPENTANE 
2,3-0IEIETIIYLOUTANE 
2-EIETIIYLPENTAHE 

14-IIEXANE 
I-EltTlIYLPENTANE 

H ~ Y C K C I . O P E N T A N E  

0.1 
0. I 
0.3 
0.3 
0.6 
0.0 
2.3 
2.6 

0.2 
1 .6  

0.2 

0.5 
1.3 

0.11 

0.9 
1 .I 
1 . 1  
0 . 6  

0 .6  

1 . 3  
3.0 8.6 

2.4 

7.6 
21.2 . 
15.5 ' 

14.6 0.8 2.1 
6.7. 
7.5 

9.6 
5.3 
0 . 6  
0.5 

~ ~~ 

0 . 6  
0 . 0  0.1 

1.1 0.2 
0.4 
1.5 

0 .8  
1 .o 

2.2 
7.7 
4.5 
7.3 
3.5 
0.4 

0 .3  
0.5 
1.3 

10.3 ' 

5.8 
12.0 

0.2 
2.7 7.4 1 .I 

1.1 

211.6 
4.3 

1 . 1  

1 .I 

11.3 
5.3 

1 .o 

8.5 

,5.3 

9.8 
6 . 0  
8 . 0  
6.4 5.0 

0.6 
1.4 
0.1 
0.0 
2.6 
0.2 
0.8 
7.2 
0.0 

2,Z-DIHETHYLPENTANE 
BENZENE 

4.2 
8 .0  

1 . 1  
8.6 3.8 
2.1  0 .7  . 0.2 

1.1 
0.4 
1.4 
0.1 

0.7 
0.1 0.3 

1.6 

0 .o 
4.5 
0.5 

8.3 
1.1 

0.0 

5 .o 
3.0 

1.7 

~~ ~~ ~ 

2,P-DltlE'TIlYLPWTANE 
2.2,3-TRIHETHYLDUTANE 
CYCLOIIEXANE 
3,3-DIHETIlYLPENTANE 
1,l-DIHE'TIIYLCYCLOPENTANE 
2-EIETIIYLIIEXAHE 
2,3-DIHEnIYLPENTANE 
I ,CIS-3-DIHETIIKLCYCLOPENTANE 

0.3 
2.1 

0.2 
1 .I 
0.3 
4.5 

12.11 
0.0 

0.0 0 .6  0 .0  
1.3 
0.1 
0.5 
3.1 

0.5 
2.9 

4.4 

0 .o 0 .o 

0.2 
2.5 

0 .3  

0.9 
1 .I 

0 . 6  

2.3 
0.1 

4.4 
1 .o 

2.2 
2.6 
6.2 3-HEllIYUIEXANE 

1 TRAHS-3-DIHETl1YL.CYCLOPENTANE 
10.5 

1 TRANS-2-DIHETllYI,CYCLOPENTANE 0.0 
1 .o 

3-ETIIYLPENTANE 1 .I 
2.2,U-TRINETllYLPENTANE 
N-IIEPTANE 

1.8 
2.3 

1 .CIS-2-OIHEnlnCYCLOPWTANE 
tIFTIIYCYCLUlEXANE 

0.0 
0.1 

10.3  5.1 1 .I 
0.5 5.6 0.4 

' 0.4 
1.0 

23.8 
0.2 

0.1 

0.9 
3.8 

0.7 

2.8 0.4 

0 . 8  
4.4 0 . 6  

0.1 
0.1 
4.5 2.3 

0 .0  

0.6  0.1 
9.2 2.9 
2.1  0.2 
0.2 
0.6 ,. 0.1 

2.1 ' 
0 . 1  
0.2 

0 .1  
1 .I 
1.8 

0.0 
1 .8 

11.2 
2.0 
0.3 
0 . 6  

2.1 
0.6  
0.0 
9.3 
0.9 

~ . .  

18.9 
1.3 0 .4  

8.9 
1 .I  22.1 

0.1 12.0 
1.4 
0.5 
0.5 
1.2 

1,1,3-TAIHFnlYLCYCl.O1'ENTANE * 
2.2-DltIETIIYLIIEXANE 

'24.6 
7.1 0.5 

6.1 ~. 
3.3 
0.0 

1 I .!I , 

0:3 
0.8 

~. 
ETIIYI.CYCLOPENTANE 
TOLUENE 

0.0 
12.3 

- .  

5.9 
1 .o 

'0.9 
0 . 5  

1.2 

EIOLECULAR RATIOS 

1 . I8  
0.42 ' 

1.62 
1 . 1 4  

1.21 0.31 
0.30  0.70 

?-EIETIIYI.PENTRIIE/3-H~HYLPENTANE 1.56 
ISOPENTANEIN-PENTANE 
CYCLMIEXANE/HETllYLCYCLOPENTANE 

0.04 
0.80 

1. '11 
1.22 
0.11 
0.81 

1.26 ' 

1.55 
O.ll8 
0.30 

1.70  1.59 
1.36 0.86 

1 .I7 

0.74 
0.90 

0.85  0.52 
1.20 0.45 0.Sl HETIIYLCYCLOPENT/M~~IIYLCYCL~lEX 2.52 

C8 COMPWNDS 

,. . . .  ..... - .. . I 
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. Table 11-A 

CRLlDE OIL ANALYSIS RESULTS 

GeoChem  Sample No.: ,3449-00'1 

. ,  

I 

. .  

-. 
GROSS  COMPOSITION 

Less  than  C15+ .................................... 5.1% 
cpj+ .............................................. 94.9% 

C1 q+ COMPOSITION 

Asphaltene  (ASPH) ................................ 1.0% 
Paraffin-Naphthene  Hydrocarbons (P-N) ....... 1 .... 50.6% 
Aromatic  Hydrocarbons  (AROM) ..................... 44.9% 
Eluted  NSO  Compounds (NSO) ........................ 2.4% 
Noneluted NSO Compounds  (NSO) ..................... 1.1% 

RATSOS 



., 

GeoChem Sample No. : 

GROSS COMPOSITION 

T a b l e  11-B . 

CRUDE OIL ANALYSIS RESULTS 

3449-002 

Less   than Cis+ ................... i.;........... .... 7 . 2 %  
. . .  C15+ ............................................... 9 2 . 8 %  

. , . C 1 5 +  COMPOSITION 

Asphaltene (ASPH) .'.... ........................... 3 . 2 %  
Para,ffiri-Naphthene  Hydrocarbons (P-N) ............ 5 2 . 4 %  
Aromatic  Hydrocarbons (AROM) ........... !'. ........ 4 1 . 3 %  
Eluted NSO Compounds (NSO) ................... .i ... 2 . 1 %  
Noneluted NSO Compounds (NSO) ..................... ,0.9% 

RATIOS 

P-N - 
AROM. = 

-. 

k 

., .. . . . . . . . . . . . .  <I ... 



T a b l e  11-C 

..* CRLDE OIL ANALYSIS RESULTS 

GeoChem  Sample No.: 3449-003 U 

U 

u 

U 

U 

GROSS  COMPOSITION 

Less than C15+ ..................................... 3.7% 
C15+ .............................................. 96.3% 

C15+ COMPOSITION 

Asphaltene  (ASPH) ................................ 15.8% 
Paraffin-Naphthene  Hydrocarbons (P-N) ............ 36.8% 
Eluted NSO Compounds (NSO) 5.7% 
Aromatic  Hydrocarbons (AROX) 37.3% 

Noneluted NSO Compounds (NSO) .................... 4 .4% 

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

RATIOS 
L. 

P-N - 
AROM E 

” 
ASPH 

NSO - 

1-99 

r 

1.56 

L. 

1 

1 
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T a b l e  11-D 
.” 

CRDDE.OIL  ANALYSIS RESULTS 

U GeoChem  Sample No.: 3449-004 

U 

U 

U 

U 

W 

U 

W 

W 

U 

GROSS  COMPOSITION -_ 
Less  than  C15+ ...................................... 8.9% 
c15+ .............................................. 91.1% 

CIS+ COMPOSITION 

Asphaltene (ASPH) ................................ 7.7% 
Paraffin-Naphthene  Hydrocarbons (P-N) ............ 56 -6% 
Aromatic  Hydrocarbons ( M O M )  ...................... 30 .i% 

Noneluted NSO Compounds  (NSO) .................... 2.7% 
Eluted NSO Corppounds (NSO) ....................... 2.7% 

RATIOS 

. -_ 

... 

.Y 

c 



. .  T a b l e  11-E 

CRUDE OIL ANALYSIS RESULTS 

Geoctiem Sample No.: 3449-005 

. -. . 
GROSS COMPOSITION 

Less  than C15+ .................................... 15.1% 
c15+ .............................................. 84.9% 

C1 e,+ COMPOSITION 
. .  

Asphaltene (ASPH) ................................ 10.5% 
Paraffin-Naphthene  Hydrocarbons (P-N) ............ 46.1% 
Aromatic  Hydrocarbons ( M O M )  ..................... 41.0% 
Eluted  NSO  Compounds (NSO) ....................... 1.4% 
Noneluted  NSU  Compounds  (NSO) .................... 1.1% 

RATIOS 

. .  

7 

. '  

n 

L. 

r 

Y 
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Table XI-F 

CRUDE OIL AlkLYSIS  RESULTS 

T 

i 

4 eochem Sample No.: 3449-006 

1 

GROSS COMPOSITION 
. -_ 

Less  than C15+ ..... L.............................. 63.3% 
C15+ ...... ..................................... ..... 36.7% 

w 
C15+ COMPOSITION 

II 
U 

U 
RATIOS 

U 

U 

Asphaltene  (ASPH) ................................. 1.2% 

Aromatic  Hydrocarbons ( M O M )  16.4% 
Paraffin-Naphthene  Hydrocarbons (P-N)  78.2% 

Eluted  NSO  Compounds  (NSO) ........................ 0.4% 

............ ..................... 
Noneluted  NSO  Compounds (NSO) ...................... 3.8% 

' ASPH - NSO = 0.29 

' ,  

L! 

U 

Y 
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Table 11-G 

CRUDE OIL ANALYSIS RESULTS 

U GeoChem  Sample No.: 3449-007 

GROSS  COMPOSITION 
- -. . -  

Less  than C15+ .................................... 3 2 . 4 %  
C15+ ............................................... 67.6% 

C15+ COMPOSITION 

Asphaltene  (ASPH) ................................. 2.6% 
Paraffin-Naphthene  Hydrocarbons (P-N) ............ 64.3% 
Aromatic  Hydrocarbons ( M O M )  ..................... 30.6% 
Eluted NSO Compounds (NSO) ....................... 0.5% 
Noneluted  NSO  Compounds (NSO) .................... 2.1% 

RATIOS 

ASPH - NSO = 1 .oo 

r 



&'oChem Sample No.: 

Table 11-H 

' CRUDE OIL k L Y S I S  RESULTS 

3449-008 

GROSS COMPOSITION 
- -. 

Less than C15+ .................................... 20.8% 
C15+ ............................................... 79.2% 

C15+  COMPOSITION 

Asphaltene  (ASPR) ................................ 1.9% 
Paraffin-Naphthene  Hydrocarbons (P-N) .. i......... 57.8% 
Aromatic  Hydrocarbons ( M O M )  ..................... 35.3% 
Eluted NSO Compounds (NSO) ....................... 0.6% 
Noneluted  NSO  Compounds (NSO) .................... 4.4% 

RATIOS 

, 

I 
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5'0 9'0 6'0 1'1 9'1 0.2 h'2 0.2 h' L'E 2'h L'h 6'h E'S 9'5 2'9 L'9 L.h E'L 6'L 5-L E'6 0'9 
E'O 5'0 8'0 1'1 9'1 L'l 2'2 9'2 O'i h'E O'E 2.11 9'h 1.'5 5'5 0'9  0'9 L'h 6'9 b'0 2'L 6'6 0'6 
0'0 0'0 0'0 1'0 2'0 5'0 6'0 h'l 1'2 L.2 9'E 6'E 5'h' 6'h 5'5 E'9 5'L 9'E 11'0 0'8 0'01 L.21 2'El 
6'0 E-1 0'2 L'Z L'E l'h 5'11 h'h 9'h 9'h 9.b O'h 9'h 5.h 2.h h'h E'S E'6 Ih'f. 8'51 5'2 4.2 L'l 
6'0 5'1 L'1 S'.2 5'2 E'€ 2'E 2'E E'E L'E 9'E O'h 1.1; 5.h L'h E'S 0'9 5'L 9.5  6'9 9'9 L'O 5'9 
0'0 0'0 0.0. 0'0 0'0 0'0 0'0 0'0 .O'O 0'0 0'0 0'11 6'9 E'6 1'9 O'El E'6 6'0 E'6 9'21  1'01 L'L 0'2 
0'0 6'0 L'L 0'2 6'E L'E 2'h 6'E b'h 2.h L-5 L'5. 5'5 L'5 1'5 h'8  2'9 O'L .9'h 0'0 .O'S 1'E h'O 
0'0 0'0 5.1 6'1 8'E h'E b'h h'E L'h 6'h L'S 1'5 6.5 1',9 S'5 O'L .h'9 Z'L O'h 6'6 5'h 5'2 1'2 

i i I !I 

.. 

OL'I bo* 1 
6L'l 

00' 1 
50' 1 

E'05 
8.S 

€2'2 El'l 50' 1 
01'1 110'1 06'0 

5'112 L'O 0'99 
O'E9 

26'0 
E'6 

h6'0 96'0 ' 0'16 
L' L2 

11.6 
lh'l 

O'S5 

92'1 
6'56 

81'1 96'0 S'SO 
6'0 2.f 

62' 1 E2' 1 10'1 L'Z 5'El 
E'2 

O'EO 
2.21 

10'1 E'55 '" 6'oE 
G'Eh 

- - 

mt F F F F F F F F 

000-GhhE 

900-611 hE 
LOO-6hhE 

500-6trhE 
1100-6hhE 

200-611ht 
E00-611hE 

100-6bhE 
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