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SOURCE CHARACTERISTICS OF CANNED CUTTINGS 
FROM THE 15/6-2 (RE) WELL, OFFSHORE NORWAY

By

R. E. Metter

SUMMARY AND CONCLUSIONS

Canned cuttings from the interval 10,400-15,680 feet in the 15/6-2 
reentry well were analyzed routinely for hydrocarbon source characteristics. 
Shallower samples from 15/6-2 were analyzed previously, and those results 
were reported in our service report EPR.9ES.72 of February 1972.

The recent work was billed to our Job No. 6798.

Interpretations of the analytical data are as follows:

Approximate
Interval
(feet)

Source
Richness Maturity

Reservoired 
Hydrocarbons 

Expected, i f  Any

10,400-11,250 Poor Mature Lean

^  ^^1,250-12,400^^6^ Rich Mature Oil, Gas

12,400-15,680 Poor Mature Lean

The analytical data are listed in detail in Tables I- I I I ,  and they are 
summarized graphically in Fig. 1. Source ratings based only on kerogen and 
total organic matter are given in Table II.

The rich interval beginning roughly at 11,200-11,300 ft appears to be 
the Malm (Fig. 1). The samples from this interval in 15/6-2 are very rich 
in organic matter, gas and gasolines, and they contain predominantly 
amorphous kerogen. They represent a richer and "oilier" facies than was 
noted in the comparable interval at 15/6-3.

Below 13,000 ft, the samples consisted almost entirely of organically- 
lean, bright-red elastics, forming a poor source interval to total depth 
(15,680 ft).



PROCEDURES

Compositions and concentrations of hydrocarbon gases in the air spaces 
above the cuttings in the sample cans were determined by gas chromatography. 
Similar data were obtained on gases released from a standard mixture of 
cuttings and tap water after two minutes of agitation in a Waring blender. 
Combined results on the air space gas plus the cuttings gas were calculated 
for each sample. The data were plotted graphically to show vertical varia
tions in total gas (C1-C4) and wet gas (C2-C4) , and a graphical plot was 
also made of the percent wet gas in total gas (Fig. 1). Detailed results 
of the analyses are listed in Table I.

Chips of uniform lithologies were picked by hand from the heterogenous 
mixtures of chips in 13 of the original samples. These are described in 
Table II. Our standard analytical procedures were used for determining the 
C4-C7 content and the total organic content of the "picked" chips. These 
results are given in Table I I I ,  and they are plotted graphically in Fig. 1. 
Visual kerogen characteristics of 11 of these samples were also determined 
(Table I I  and Fig. 1).

DISCUSSION

The geochemical patterns in Fig. 1 show a simple tripartite picture.
The upper organically-lean portion dominated by carbonate beds is presumably 
the Cretaceous. The underlying interval of rich oil-source shales with a 
middle sand unit is presumably the Jurassic. The underlying red beds are 
presumably Triassic and possibly basal Lias.

The upper Jurassic oil-source samples from this well are notably richer 
than comparable samples from the 15/6-3 well. The 15/6-3 samples were rated 
as only fair gas sources, but these may have included cavings from the over- 
lying Cretaceous beds.

RELATED SERVICE REPORTS

EPR.9ES.72 "Source Evaluation of Canned Cuttings from the 15/6-1 and 15/6-2 
Wells, Norway" by R. Metter et al., February 1972.

EPR.13ES.75 "Hydrocarbon Source Characteristics of Canned Cuttings from the 
15/6-3 Well, Norway" by R. E. Metter et al., February 1975.

-2-



C , - C ,  HYDROCARBON ANALYSES -  A IR  SPACE A T  TOP OF CANS 
I  4  ______________________________________

0  T A B LE  I A

SAMPLE R DEPTH GAS CONCENTRATION (VOLUME GAS PER M IL L IO N  VOLUMES C U T T IN G S ) GAS COM PO SITIO N (PER C ENT) NOTES

NUMBER METHANE ETHANE PROPANE IS O  NORMAL WET TO TAL TO TAL GAS WET GAS

( C ^ ( c 2 ) (C 3 )

BUTANE BUTANE
(n C 4 > < c 2 - c 4 > ( c r V V C4 C 1 C2 C 3 iC 4 nC .4 C2 | C 3 I C 4 |n C 4

6 2 1 6 7 A 4 1 0 4 0 0 3  . 7 5 0 . 7 7 0 . 8 2 0.10 0 . 4 1 2.10 5 . 8 5 3 5 . 8 9 7 4 6 4 . 1 3 . 1 4 . 2 .  7 . 3 7 . 3 6 . 5 . 2 0 .
6 2 1 B 7 B 4 1 0 6 0 0 2 . 7 6 0 * 3 6 0 . 4 4 0 . 0 4 0 . 6 9 1 . 5 3 4 . 2 9 3 5 . 6 6 4 3 6 5 .  8 . 1 0 . 1 . 1 6 . 2 4 . 2 9 . 3 . 4 4 .
6 2 1 8 7 C 4 1 0 6 0 0 1 7 . 0 3 2.61 2 . 5 0 0 . 5 0 2 . 1 5 7 . 7 6 2 4 . 7 9 3 1 . 3 0 2 9 68. 1 1 . 1 0 . 2 .  9 . 3 4 . 3 2 . 6 . 2 8 .
6 2 1 6 7 0 4 1 0 7 0 0 1 4 . 4 4 2 . 6 3 2 . 3 1 0 . 8 3 2 . 0 6 7 . 8 3 2 2 . 2 7 3 5 . 1 5 9 3 6 5 . 1 2 . 1 0 . 4 .  9 . 3 3 . 3 0 . 1 1 . 2 6 .
6 2 1 d 7 t 4 1 0 8  0 0 4 . 5 8 1 . 6 0 2 . 4 0 1 . 2 6 1 . 8 2 7 . 2 8 11.66 6 1 . 3 8 2 8 3 9 . 1 5 . 2 0 . 1 1 . 1 5 . 2 5 . 3 3 . 1 7 . 2 5 .
6 2 1 8 7 F 4 1 0 9 0 0 3 1  . 2 0 1 2 . 0 5 1 1 . 0 6 4 . 3 6 4 . 5 2 3 1 . 9 9 6 3 . 1 9 5 0 . 6 2 5 1 4 9 . 1 9 . 1 8 . 7 .  7 . 3 7 . 3 5 . 1 4 . 1 4 .
6 2 1 8 7 G 4 11000 1 0  . 3 2 4 . 3 4 4 . 3 5 1 . 2 9 1 . 7 0 11.68 22.00 5 3 . 0 9 0 9 4 6 . 2 0 . 2 0 . 6.  6 . 3 7 . 3 7 . 1 1 . 1 5 .
6 2  1 8 7 H 4 11100 3  . 3 & 4 . 3 8 8.00 0 . 5 8 1 . 2 8 1 4 . 2 4 1 7 . 6 0 8 0 . 9 0 9 1 1 9 . 2 5 . 4 6 . 3 .  7 . 3 1 . 5 6 . 4 .  9 .
6 2 1 S 7 I 4 11200 2 2 . 5 8 1 7 . 7 6 1 0 0 . 8 3 11 . 7 4 4 1  . 3 3 1 7 1 . 6 8 1 9 4 . 2 6 6 8 . 3 7 6 4 1 2 .  9 . 5 2 . 6.21 . 1 0 . 5 9 . 7 . 2 4 .
6 2 1 8 7 J 4 1 1 3 0 0 1 1 5 6 . 1 6 7 5 6  . 9 0 I 4 0 e . 7 0 2 6 0 . 9 2 8 5 1 . 7 0 3 2 8 0 . 2 2 4 4 3 6 . 3 8 7 3 . 9 3 9 1 2 6 . 1 7 . 3 2 . 6 . 1 9 . 2 3 . 4 3 . 8 . 2 6 .
6 2 1 8  7 K 4 1 1 4 0 0 3 9 9 4 . 5 6 3 5 3 2 . 8 0 1 2 8 3 3 . 9 9 2 7 4 5 . 4 0 6 0 2 4 . 0 0 2 7 1 3 6 . 1 8 3 1 1 3 0 . 7 5 8 7 . 1 6 8 4 1 3 . 1 1 . 4 1 . 9 . 2 6 . 1 3 . 4 7 . 1 0 . 3 0 .
6 2 1 8 7 L 4 1 1 5 0 0 9 . 8 1 1 5 . 5 0 8 0 . 1 4 2 0 . 3 4 9 7 . 8 9 2 0 3 . 8 7 2 1 3 . 6 8 9 5 . 4 0 9 0 5 .  7 . 3 8 . 1 0 . 4 0 . 8 . 3 9 . 1 0 . 4 3 .
6 2 1 3 7 M 4 1 1 6 0 0 3 6 7 9  . 2 0 2 1 8 4 . 0 0 5 0 0 7 . 7 4 8 1 5 . 8 5 2 b 2 6 . 6 8 1 0 6 3 4 . 2 6 1 4 3 1 3 . 4 6 7 4 . 2 9 5 5 2 6 . 1 5 . 3 5 . 6 . 1 8 . 2 1 . 4 6 . 8 . 2 5 .
6 2 1 d 7 N 4 1 1 7 0 0 4 2 3 0 . 4 4 3 9 1 0 . 2 4 6 2 7 6 . 6 4 9 9 ^ . 3 1 2 5 0 9 . 6 6 1 3 6 9 0 . 8 4 1 7 9 2 1 . 2 8 7 6 . 3 9  4 3 2 4 . 2 2 . 3 4 . 6.  1 4 . 2 9 . 4 6 . 7 . 1 8 .
6 2 1 6 7 0 4 1 1 9 7 6 2 4 8 6 . 7 1 1 1 1 4 . 6 4 6 5 2 . 5 7 1 5 4 . 0 6 3 9 4 . 3 5 2 5 1 5 . 8 1 5 0 0 2 . 5 2 5 0 . 2 9 0 9 5 0 . 2 2 . 1 7 . 3 .  8 . 4 4 . 3 4 . 6 . 1 6 .
6 2 1 6 7 P 4 1 2 0 7 0 4 2 4 4 8 . 4 4 6 2 2 8 . 5 7 4 7 3 1 . 4 2 « 2 1 . 4 0 1 7 4 3 . 0 3 1 5 5 2 4 . 4 1 5 7 9 7 2 . 8 5 2 6 . 7 7 8 7 7 4 . 1 4 .  8 . 1 .  3 . 5 4 . 3 0 . 5 . 1 1 .
6 2 1 & 7  w 4 12000 1 4 3 2 . 2 6 1 1 4 0 . 0 0 5 9 6 . 1 6 6 6 . 0 4 1 6 8 . 1 5 1 9 7 0 . 3 5 3 4 0 2 . 6 1 5 7 . 9 0 7 0 4 1 . 3 4 . 1 8 . 2 .  5 . 5 8 . 3 0 . 3 .  9 .
6 2 1 6 7 R 4 1 2 4 0 0 2 7 8 . 0 9 5 8 9 . 2 1 6 2 5 . 8 1 8 0 . 2 5 2 0 3 . 7 8 1 4 9 9 . 0 5 1 7 7 7 . 1 4 8 4 . 3 5 1 8 1 6 . 3 3 . 3 5 . 5 . 1 1 . 3 9 . 4 2 . 5 . 1 4 .
6 2 1 8 8  A 4 1 2 4 0 0 2 3 0  . 0 4 1 5 9 . 5 8 1 5 4 . 5 9 2 6 . 9 6 4 6 . 6 2 3 8 7 . 7 5 6 1 7 . 7 9 6 2 . 7 6 4 0 3 7 . 2 6 . 2 5 . 4 .  8 . 4 1 . 4 0 . 7 . 1 2 .
6 2  1 6  fc b 4 1 2 7  0 0 6 7  . 0 6 3 2 . 1 5 3 2 . 2 6 6 . 0 4 1 1 . 2 9 8 2 . 6 4 1 4 9 . 7 0 5 5 . 2 0 3 7 4 4 . 2 1 . 2 2 . 5 .  8 . 3 9 . 3 9 . 8 . 1 4 .
t > 2 1 8 8 C 4 1 2 8 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.  0 .  0 . 0.  0 . 0.  0 . 0.  0 .
6 2  1 8  &L) 4 1 2  9 0 0 7 . 9 7 4 . 5 1 5 . 3 4 0 . 9 3 1 . 5 9 1 2 . 3 7 2 0 . 3 4 60.8161 3 9 . 2 2 . 2 6 . 5 .  8 . 3 6 . 4 3 . 8 . 1 3 .
6 2 2 2 9 A 4 1 3 0 0 0 2 . 8 6 0 . 9 5 0 . 3 6 0.02 0.12 1 . 4 5 4 . 3 1 3 3 . 6 4 2 7 6 7 . 2 2 .  8 . 0 .  3 . 6 6 . 2 5 . 1.  8 .
6 2 2 2 9 B 4 1 3 1 0 0 4 0  ■ 6 3 5 . 8 8 3 . 3 7 0 . 4 7 1 . 1 9 1 0 . 9 1 5 1 . 5 4 2 1 . 1 6 8 0 7 9 . 1 1 .  7 . 1.  2 . 5 4 . 3 1 . 4 . 1 1 .
6 2 2 2 9 C 4 1 3 2 0 0 21 . 0 8 2.02 0 . 7 0 0 . 1 5 0 . 2 9 3 . 1 6 2 4 . 2 4 1 3 . 0 3 6 2 8 7 .  8 .  3 . 1.  1 . 6 4 . 2 2 . 5 .  9 .
6 2  2 2 9 0 4 1 3 3 0 0 1 4 . 5 5 4 . 3 1 2 . 5 3 0 . 4 C 0 . 9 5 8.  1 9 2 2 . 7 4 3 6 . 0 1 5 7 6 4 . 1 9 . 1 1 . 2 .  4 . 5 2 . 3 1 . 5 . 1 2 .
6 2 2 2 9 E 4 1 3 4 0 0 2 0  . 5 1 4 . 7 0 2 . 7 3 0 . 4 8 1.22 9 .  1 3 2 9 . 6 4 3 0 . 6 0 2 9 6 9 . 1 6 .  9 . 2 .  4 . 5 2 . 3 0 . 5 . 1 3 .
6 2 2 2 9 6 4 1 3 5 0 0 8 . 8 7 2 . 5 1 0 . 9 7 0.20 0 . 4 2 4 . 1 0 1 2 . 9 7 3 1 . 6 1 1 4 6 9 . 1 9 .  7 . 2 .  3 . 6 1 . 2 4 . 5 . 1 0 .
6 2 2 2 9 G 4 1 3 6 0 0 1 0 5  . 8 9 1 6 . 9 7 9 . 4 8 1 . 5 4 3 . 7 1 3 1 . 7 0 1 3 7 . 5 9 2 3 . 0 3 9 4 7 7 . 1 2 .  7 . 1 .  3 . 5 3 . 3 0 . 5 . 1 2 .
6 2 2 2 9 H 4 1 3 7 0 0 6 5 . 9 6 1 0 . 3 4 6 . 0 7 0 . 8 2 2 . 5 6 1 9 . 7 9 8 5 . 7 5 2 3 . 0 7 8 7 7 7 . 1 2 .  7 . 1 .  3 . 5 2 . 3 1 . 4 . 1 3 .
6 2 2 2 9 1 4 1 3 8 0 0 8 . 7 1 1 . 3 5 0 . 6 1 0 . 0 9 0 . 2 7 2 . 3 2 1 1  . 0 3 2 1 . 0 3 3 5 7 9 . 1 2 .  6 . 1.  2 . 5 8 . 2 6 . 4 . 1 2 .
6 2 2 2 9 J 4 1 3 9 0 0 2 8 . 5 1 4 . 5 3 2 . 7 1 0 . 3 8 2 . 2 6 9 . 8 8 3 8 . 3 9 2 5 . 7 3 5 8 7 4 . 1 2 .  7 . 1.  6 . 4 6 . 2 7 . 4 . 2 3 .
6 2 2 2 9 K 4 1 4 0 0 0 1 1  . 5 5 4 . 4 3 1 . 6 1 0 . 2 3 1 . 4 8 7 . 7 5 1 9  . 3 0 4 0 . 1 5 5 4 6 0 . 2 3 .  8 . 1. 8 . 5 7 . 2 1 . 13 . 1 9 .
6 2 2 2 9 L 4 1 4 1 0 0 7 . 5 2 1 . 4 7 0 . 4 1 0.20 0 . 6 9 2 . 7 7 1 0 . 2 9 2 6 . 9 1 9 3 7 3 . 1 4 .  4 . 2 .  7 . 5 3 . 1 5 . 7 . 2 5 .
6 2 2 2 9 M 4 1 4 2 0 0 8 . 1 8 1 . 6 5 0 . 5 2 0.21 0 . 6 7 3 . 0 5 1 1  . 2 3 2 7 . 1 5 9 4 7 2 • 1 5 i  5 . 2.  6 . 5 4 . 1 7 . 7 . 2 2 .
6 2 2 2 9 N 4 1 4 3 0 0 2 1 . 2 9 5 . 8 5 1 . 9 0 0 . 5 9 1.21 9 . 5 5 3 0 . 8 4 3 0 . 9 6 6 2 6 9 . 1 9 .  6 . 2 .  4 . 6 1 . 2 0 . 6.  1 3 .
6 2 2 2 9 0 4 1 4 4 0 0 2 0  . 9 8 4 .  1 3 0 . 7 9 0 . 3 4 0 . 6 9 5 . 9 5 2 6 . 9 3 2 2  . 0 9 4 2 7 8 . 1 5 .  3 . 1 .  3 . 6 9 . 1 3 . 6. 1 2 .
6 2 2 2 9 P 4 1 4 5 0 0 8 , 8 2 1 . 0 9 0 . 3 6 0 . 0 8 0 . 3 4 1 . 8 7 1 0 . 6 9 1 7 . 4 9 3 0 8 3 . 1 0 .  3 . 1 .  3  • 5 9 . 1 9 . 4 . 1 8 .
6 2 2 2 9 0 4 1 4 6 0 0 1 4 . 4 7 2 . 5 0 1 . 3 6 0.20 1.22 5 . 2 8 1 9 . 7 5 2 6 . 7 3 4 0 7 3 . 1 3 .  7 . 1.  6 . 4 7 . 2 6 . 4 . 2 3 .
6 2 2 2 9 R 4 1 4 7 0 0 3 . 7 0 2 . 3 9 0 . 8 5 0 . 1 5 0 . 4 7 3 . 8 6 7 . 5 6 5 1 . 0 5 8 2 4 9 . 3 2 . 1 1 . 2 .  6  . 6 2 . 2 2 . 4 . 1 2 .
6 2 2 2 9 S 4 1 4 8 0 0 3 0 . 8 5 2 . 3 8 1 . 9 1 0 . 4 5 2 . 3 3 7 . 0 7 3 7 . 9 2 1 8 . 6 4 4 4 8 2 .  6 .  5 . 1.  6 . 3 4 . 2 7 . 6 . 3 3 .
62229 T 4 1 4 9 0 0 2 8  . 5 5 8 . 4 5 2 . 9 4 0 . 5 1 2 . 4 7 1 4 . 3 7 4 2 . 9 2 3 3 . 4 8 0 8 6 6 . 2 0 .  7 . 1.  6 . 5 9 . 2 0 . 4 . 1 7 .
6 2 2 3 0 A 4 1 5 0 0 0 5 6 . 7 4 5 . 1 3 3 . 8 5 0 . 7 6 4 . 7 1 1 4 . 4 5 7 1  . 1 9 2 0 . 2 9 7 7 8 0 .  7 .  5 . 1 .  7 . 3 5 . 2 7 . 5 . 3 3 .
6 2 2 3 0 6 4 1 5 1 0 0 4 6 . 1 2 8 . 3 9 4  . 6 0 0 . 7 9 1 . 9 1 1 5 . 6 9 6 1 . 8 1 2 5 . 3 8 4 2 7 5 . 1 4 .  7 . 1 .  3 . 5 4 . 2 9 . 5 . 1 2 .
6 2 2 3 0 C 4 1 5 2 0 0 2 3 . 7 6 3 . 7 7 2 . 6  7 0 . 4 6 0 . 9 8 7 . 8 8 3 1 . 6 4 2 4 . 9 0 5 1 7 6 . 1 2 .  8 . 1 .  3 . 4 8 . 3 4 . 6. 1 2 .
6 2 2 3 0 D 4 1 5 3 0 0 9 . 8 0 2 .  1 3 1 . 5 9 0 . 5 8 1 . 4 4 5 . 7 4 1 5 . 5 4 3 6 . 9 3 6 9 6 3 . 1 4 . 1 0 . 4 .  9 . 3 7 . 2 8 . 1 0 . 2 5 .
6 2 2 3 0 E 4 1 5 4 0 0 5 3 . 4 5 6 . 4 9 4 . 5 6 1 . 1 9 3 . 6 4 1 5 . 9 0 6 9 . 3 5 2 2 . 9 2 7 1 7 7 .  9 .  7 . 2 .  5 . 4 1 . 2 9 . 7 . 2 3 .
6 2 2 3 0 F 4 1 5 5 5 0 , 7 2 . 1 9 2 . 0 4 1 . 3 8 0 . 5 0 1 . 2 8 5 . 2 0 7 7 . 3 9 6 . 7 1 9 2 9 2 .  3 .  2 . 1.  2 . 3 8 . 2 7 . 1 0 . 2 5 .
6 2 2 3 0 G 4 1 5 6 8 0 3 5  . 1 7 1 . 5 9 1.10 0 . 4 7 1 . 2 7 4 . 4 3 3 9 . 6 0 11.  1 8 6 8 8 9 .  4 .  3 . 1 .  3 . 3 5 . 2 5 . 1 1 . 2 9 .

* B *  =  C U TTIN G S  NOT ANALYZED  * C *  = A IR  SPACE GAS NOT RUN * B C *  =  NO ANALYSES RUN



TABLE I B

i ’ * ■ rj’ i

C , - C ,  HYDROCARBON ANALYSES -  C U TTIN G S  ONLY 1 4____________________________________________________

SAMPLE R DEPTH GAS CONCENTRATION (VOLUME GAS PER M IL L IO N  VOLUMES C U T T IN G S ) GAS C O M PO SITIO N  (P ER C ENT) NOTES

NUMBER METHANE ETHANE PROPANE IS O  NORMAL WET TO TAL TO T A L GAS WET GAS
BUTANE BUTANE ] I |

(cp (c2) <c3> ( i C A ) <nC4 ) < W (cr c4) C2-C4 C1 C 2 C 3 i C ,  nC, 4| 4 c2 h iC ,  lu C , 4 1 4
6 2 1 8  7 A 4 1 0 4 0 0 1 5 6 8 - 3 9 8 . 2 5 3 . 5 9 0 . 7 2 2 . 2 5 1 4 .  8 1 1 5 8 3 . 2 0 0 . 9 3 5 4 9 9 . 1. 0. 0. 0. 5 6 . 2 4 .  5 . 1 5 .
6 2 1 8  7 8 4 1 0 5 0 0 1 7 7 0 - 2 2 1 8 . 3 6 5 . 7 0 2 . 2 6 3 . 9 9 3 0 . 3 1 1 8 0 0 . 5 3 1 . 6 8 3 4 9 9 . 1. 0. 0. 0. 6 1 . 1 9 .  7 . 1 3 .
6 2 1 8 7 C 4 1 0 6 0 0 1 5 5 7 . 8 8 2 0 . 5 2 6 . 5 4 3 . 2 5 5 . 0 1 3 5 . 3 2 1 5 9 3 . 2 0 2 . 2 1 6 9 9 9 . 1. 0. 0. 0. 5 8 . 1 9 .  9 . 1 4 .
6 2 1 8 7 D 4 1 0 7 0 0 1 5 9 3 - 6 2 1 6 . 9 8 5 . 9 8 4 . 4 1 4 . 7 5 3 2 . 1 2 1 6 2 5 . 7 4 1 . 9 7 5 7 9 9 . 1. 0. 0. 0. 5 2 . 1 9 . 1 4 . 1 5 .
6 2 1 8 7 t 4 1 0 8 0 0 1 5 5 5 . 7 8 1 7 . 1 0 1 3 . 9 1 1 2 . 5 3 1 2 . 9 0 5 6 * 4 4 1 6 1 2 . 2 2 3 . 5 0 0 7 9 6 . 1. 1. 1. 1. 3 0 . 2 5 . 2 2 . 2 3 .
6 2 1 8 7 F 4 1 0 9 0 0 1 6 3 9 . 8 7 2 2 . 3 8 2 4 . 5 3 1 7 . 9 5 1 7 . 9 2 8 2 . 7 8 1 7 2 2 . 6 5 4 . 8 0 5 4 9 6 . 1. 1. 1. 1. 2 7 . 2 9 . 2 2 . 2 2 .
6 2 1 6 7 G 4 11000 1 6 6 0 . 9 0 4 1 . 0 4 4 5 . 8 3 2 1 . 6 0 2 4 . 5 6 1 3 3 .  0 3 1 7 9 3 . 9 3 7 . 4 1 5 5 9 3 . 2. 3 . 1. 1. 3 1 . 3 5 . 1 6 . 1 8 .
6 2 1 6 7 H 4 1 1 1 0 0 1 3 1 6 . 1 0 2 2  . 9 8 7 7 . 5 0 1 1 . 9 9 2 8 . 5 4 1 4 1 . 0 1 1 4 5 7 . 1 1 9 . 6 7 7 4 9 0 . 2. 5 . 1. 2. 1 6 . 5 5 .  9 . 2 0 .
6 2 1 8 7 1 4 11200 1 7 2 8 . 1 7 1 9 . 0 8 1 7 5 . 3 7 4 9 . 5 7 1 8 9 . 7 4 4 3 3 . 7 6 2 1 6 1 . 9 3 2 0 . 0 6 3 5 8 0 . 1. 8. 2. 9 . 4 . 4 0 . 1 1 . 4 5 .
6 2 1 6 7 J 4 1 1 3 0 0 \ 6 4 8 5 . 9 0 1 0 4 2 5 . 5 6 4 6 9 6 4 . 5 8 1 3 9 2 3 . 8 2 4 7 1 2 4 . 4 5 1 2 0 4 3 8 . 3 1 1 2 6 9 2 4 . 2 5 9 4 , 8 8 9 9 5 . 8. 3 9 . 11. 3 7 . 9 . 4 0 . 1 2 . 3 9 .
6 2 1 8 7 K 4 1 1 4 0 0  ) 2 2 2 3 . 2 9 4 0 2 2 . 4 0 3 6 1 6 7 . 0 2 1 4 4 4 5 . 9 6 5 2 1 0 8 . 7 8 1 0 6 7 4 4 . 1 3 1 0 8 9 6 7 . 4 4 9 7 . 9 5 9 6 2. 4 . 3 3 . 1 3 . 4 8 . 4 . 3 4 . 1 4 . 4 8 .
6 2 1 8 7 L 4 1 1 5 0 0  { 3 5 5 3 . 0 5 3 8 0 1 . 6 0 2 7 6 2 2 . 0 6 8 7 2 7 . 2 6 3 6 8 1 5 . 9 8 7 6 9 6 6 . 8 8 8 0 5 1 9 . 9 4 9 5 . 5 8 7 3 4 . 5 . 3 4 . 11. 4 6 . 5 . 3 6 . 1 1 . 4 8 .
6 2 1 8  7  M 4 1 1 6 0 0  \ 4 4 2 5 . 5 5 4 9 3 4 . 3 9 1 8 9 1 8 . 1  3 3 8 6 6 . 3 5 1 8 8 6 1 . 0 9 4 6 5 7 9 . 9 5 5 1 0 0 5 . 5 0 9 1 . 3 2 3 4 9 . 10. 3 7 . 8. 3 6 . 1 1 . 4 1 .  8 . 4 0 .
6 2 1 8 7 N 4 1 1 7 0 0  / 4 8 9 8 . 5 9 4 7 7 1 . 2 0 2 1 2 2 3 . 2 8 7 4 4 6 . 7 6 2 6 2 2 4 . 3 0 5 9 6 6 5 . 5 3 6 4 5 6 4 . 1 2 9 2 . 4 1 2 8 8. 7 . 3 3 . 12. 4 0 . 8 . 3 6 . 1 2 . 4 4 .
6 2 1 8 7 0 4 1 1 9 7 8 1 4 0 0 . 7 2 1 4 3 7 . 6 0 5 3 7 . 7 9 2 3 5 . 4 3 3 9 7 . 3 6 2 6 0 8 . 1 8 4 0 0 8 . 9 0 6 5 . 0 5 9 7 3 5 . 3 6 . 1 3 . 6. 10. 5 5 , 2 1 .  9 . 1 5 .
6 2 1 8 7 P 4 1 2 0 7 0 1 0 0 2 8 . 4 4 5 1 8 4 . 0 0 6 9 5 5 . 2 0 1 4 4 2 . 1 1 4 1 7 7 . 2 0 1 7 7 5 8 . 5 1 2 7 7 8 6 . 9 5 6 3 . 9 0 9 5 3 6 . 1 9 . 2 5 . 5 . 1 5 . 2 9 . 3 9 .  8 . 2 4 .
6 2 1 8 7 G 4 12000 2 2 3 3 . 8 0 6 8 4 . 0 0 6 9 6 . 7 6 1 4 6 . 8 5 4 2 4 . 8 0 1 9 5 2 . 4 1 4 1 8 6 . 2 1 4 6 . 6 3 9 0 5 3 . 1 6 . 1 7 . 4 . 10. 3 5 . 3 5 .  8 . 2 2 .
6 2 1 8 7 R 4 1 2 4 0 0 1 7 4 2 . 3 6 7 1 7 . 6 0 6 3 4 . 6 6 1 2 7 . 8 2 3 5 9 . 3 1 1 8 3 9 . 3 9 3 5 8 1 . 7 5 5 1 . 3 5 4 5 4 8 . 20. 1 8 . 4 . 10. 3 8 . 3 5 .  7 . 2 0 .
6 2 1 8 6  A 4 1 2 4 0 0 2 1 4 4 . 4 5 4 6 8 . 0 0 3 2 9 . 1 3 1 3 0 . 1 5 2 3 8  . 9 5 1 1 6 6 . 2 3 3 3 1 0 . 6 8 3 5 . 2 2 6 3 6 5 . 1 4 . 10. 4 . 7 . 4 1 . 2 8 . 1 1 . 2 0 .
6 2 1 6 8 B 4 1 2 7 0 0 2 0 4 9 . 8 4 2 8 9 . 8 0 1 2 2 . 0 3 4 8 . 5 6 102.88 5 6 3 . 2 7 2 6 1 3 . 1 1 2 1 . 5 5 5 5 7 8 . 11. 5 . 2. 4 . 5 1 . 2 2 .  9 . 1 8 .
6 2 1 8 8 C 4 1 2 8 0 0 1 9 4 9 . 9 7 4 3 . 0 5 5 5 . 7 3 2 4 . 3 8 5 0 . 0 0 1 7 3 . 1 6 2 1 2 3 . 1 3 8.  1 5 5 9 9 2 . 2. 3 . 1. 2. 2 5 . 3 2 . 1 4 . 2 9 .
6 2 1 8 8 0 4 1 2 9 0 0 1 4 9 0 . 0 7 3 4 . 8 0 5 1 . 4 7 21.02 3 4 . 5 1 1 4 1 . 8 0 1 6 3 1 . 8 7 8 . 6 8 9 4 9 2 . 2. 3 . 1. 2. 2 5 . 3 6 . 1 5 . 2 4 .
6 2 2 2 9 A 4 1 3 0 0 0 1 5 9 7 . 8 2 3 6 . 6 0 2 8 . t > 3 1 1 . 0 3 2 3 . 0 1 9 9 . 2 7 1 6 9 7 . 0 9 5 . 8 4 9 4 9 4 . 2. 2. 1. 1. 3 7 . 2 9 . 1 1 . 2 3 .
6 2 2 2 9 8 4 1 3 1 0 0 6 3 0 . 7 2 1 2 . 4 9 9 . 7 8 3 . 5 0 7 . 0 8 3 2 . 8 4 6 6 3 . 5 6 4 . 9 4 9 0 9 5 . 2. 1. 1. 1. 3 7 . 3 0 . 1 1 . 2 2 .
6 2 2 2 9 C 4 1 3 2 0 0 1 6 6 0 . 9 0 2 0 . 4 0 1 7 . 9 5 1 1 .  1 3 2 5 . 5 3 7 5 . 0 1 1 7 3 5 . 9 1 4 . 3 2 1 0 9 6 . 1. 1. 1. 1. 2 7 . 2 4 . 1 5 . 3 4 .
6 2 2 2 9 0 4 1 3 3 0 0 1 5 0 5 . 3 2 5 4 . 4 8 8 2 . 8 4 1 4 . 4 9 3 6 . 7 3 1 8 0 . 5 4 1 6 9 3 . 8 6 1 1 . 1 3 0 8 8 9 . 3 . 5 . 1. 2. 2 9 . 4 4 .  8 . 1 9 .
6 2 2 2 9 E 4 1 3 4 G 0 7 0 8 . 5 1 1 3 . 6 8 10.00 3 . 8 3 8 . 3 4 3 5 . 8 5 7 4 4 . 3 6 4 . 8 1 6 2 9 5 . 2. 1. 1. 1. 3 8 . 2 8 . 1 1 . 2 3 .
6 2 2 Z 9 F 4 1 3 5 0 0 1 5 7 6 . 8 0 3 3 . 7 8 2 4 . 0 9 1 0 . 7 6 2 3 . 8 9 9 2 . 5 2 1 6 6 9 . 3 2 5 . 5 4 2 3 9 5 . 2. 1. 1. 1. 3 6 . 2 6 . 1 2 . 2 6 .
6 2 2 2 9 G 4 1 3 6 0 0 1 6 6 5 . 1 0 2 9 . 4 6 2 2 . 5 4 5 . 8 2 1 7 . 0 6 7 4 . 9 0 1 7 4 0 . 0 0 4 . 3 0 4 6 9 6 . 2. 1. 0. 1. 3 9 . 3 0 .  8 . 2 3 .
6 2 2 2 9 H 4 1 3 7 0 0 6 9 8 . 0 0 1 3 . 9 8 1 1 . 8 9 3.66 2 2 . 0 8 5 1 . 6 1 7 4 9 . 6 1 6 . 8 8 4 9 9 3 . 2. 2. 0. 3 . 2 7 . 2 3 .  7 . 4 3 .
6 2 2 2 9 1 4 1 3 8 0 0 1 7 3 2 . 3 8 5 9 . 1 6 66.20 9 . 5 4 2 2 . 4 3 1 5 7 . 3 3 1 8 8 9 . 7 1 8 . 3 2 5 6 9 1 . 3 . 4 . 1. 1. 3 8 . 4 2 .  6 . 1 4 .
6 2 2 2 9 J 4 1 3 9 0 0 1 8 3 3 . 2 9 2 3 . 6 4 1 8 . 6 9 1 1 . 6 2 4 0 . 2 7 9 4 . 2 2 1 9 2 7 . 5 1 4 . 8 8 8 1 9 5 . 1. 1. 1. 2. 2 5 . 2 0 . 1 2 . 4 3 .
6 2 2 2 9 K 4 1 4 0 0 0 7 2 3 . 2 3 1 4 . 6 4 1 1 . 3 6 4 . 2 9 1 2 . 9 7 4 3 . 2 6 7 6 6 . 4 9 5 . 6 4 3 8 9 4 . 2. 1. 1. 2. 3 4 . 2 6 . 1 0 . 3 0 .
6 2 2 2 9 L 4 1 4 1 0 0 6 5 3 . 8 5 2 5 . 3 8 1 8 . 0 7 3 . 9 4 1 4 . 7 4 6 2 . 1 3 7 1 5 . 9 8 8 . 6 7 7 6 9 0 . 4 . 3 . 1. 2. 4 1 . 2 9 .  6 . 2 4 .
6 2 2 ? 9 M 4 1 4 2 0 0 1 6 7 7 . 7 1 7 1 . 7 6 6 7 . 5 6 1 0 . 9 9 3 6 . 3 7 1 8 6 . 6 8 1 8 6 4 . 3 9 1 0 . 0 1 2 9 8 9 . 4 . * 4 . 1. 2. 3 9 . 3 6 .  6 . 1 9 .
6 2 2 2 9 N V 1 4 3 0 0 1 6 3 5 . 6 7 6 1 . 5 6 5 7 . 8 8 5 . 8 9 1 7 . 3 9 1 4 2 . 7 2 1 7 7 8 . 3 9 8 . 0 2 5 2 9 3 . 3 . 3 . 0. 1. 4 3 . 4 1 .  4 . 1 2 .
6 2 2 2 9 0 4 1 4 4 0 0 1 8 6 2 . 7 2 3 1 . 0 2 2 6 . 2 1 1 1 . 4 2 3 2 . 8 3 1 0 1 . 4 8 1 9 6 4 . 2 0 5 . 1 6 6 5 9 4 . 2. 1. 1. 2. 3 1 . 2 6 . 1 1 . 3 2 .
6 2 2 2 9 P 4 1 4 5 0 0 2 0 4 7 . 7 4 3 8 . 6 4 5 2 . 4 1 7 . 5 0 3 8 . 5 0 1 3 7 . 0 5 2 1 8 4 . 7 9 6 . 2 7 2 9 9 4 . 2. 2. 0. 2. 2 8 . 3 9 .  5 . 2 8 .
6 2 2 2 9 0 4 1 4 6 0 0 2 1 9 4 . 9 0 2 1 . 9 6 3 0 . 6 8 1 2 . 5 1 2 7 . 4 3 9 2 . 5 8 2 2 8 7 . 4 8 4 . 0 4 7 2 9 6 . 1. 1. 1. 1. 2 4 . 3 2 . 1 4 . 3 0 .
6 2 2 2 9 R 4 1 4 7 0 0 1 7 7 4 . 4 2 1 2 . 5 4 1 0 . 9 0 3 . 8 6 2 9 . 4 7 5 6 . 7 7 1 8 3 1 . 1 9 3 . 1 0 0 1 9 6 . 1. 1. 0. 2. 2 2 . 1 9 .  7 . 5 2 .
6 2 2 2 9 S 4 1 4 8 0 0 6 5 1 . 7 4 2  7  . 6 6 20.00 3 . 8 3 1 2 . 9 7 6 4 . 4 6 7 1 6 . 2 0 9 . 0 0 0 2 9 0 . 4 . 3 . 1. 2. 4 3 . 3 1 .  6 . 2 0 ■
6 2 2 2 9 1 4 1 4 9 0 0 1 5 8 5 . 2 1 1 2 . 1 8 1. 1 . 8 6 4 . 1 0 2 3 . 7 6 5 1 . 9 0 1 6 3 7 - 1 1 3 . 1 7 0 2 9 7 . 1. 1. 0. 1. 2 3 . 2 3 .  8 . 4 6 .
6 2 2 3 0 A 4 1 5 0 0 0 1 8 1 2 . 2 7 1 5 . 6 9 1 4 . 0 7 1 2 . 5 1 3 4 . 3 4 7 6 . 6 1 1 8 8 8  . 8 8 4 . 0 5 5 8 9 5 . 1. 1. 1. 2. 2 0 . 1 8 . 1 6 . 4 6 .
6 2 2 3 0 6 4 1 5 1 0 0 1 6 5 6 . 6 9 2 4 . 1 6 1 9 . 4 4 7 . 0 7 3 0 . 5 3 8 1 . 2 2 1 7 3 7 . 9 1 4 . 6 7 3 4 9 6 . 1. 1. 0. 2. 3 0 . 2 4 .  9 . 3 7 .
6 2 2 3 0 C 4 1 5 2 0 0 1 9 5 9 , 4 4 2 2 . 0 8 2 6 . 2 7 1 5 . 3 1 4 0 . 5 3 1 0 4 . 1 9 2 0 6 3 . 6 3 5 . 0 4 8 8 9 5 . 1. 1. 1. 2. 2 1 . 2 5 . 1 5 . 3 9 .
6 2 2 3 0 0 4 1 5 3 0 0 1 5 7 6 . 8 0 1 1 . 1 9 7 . 3 0 5 . 5 4 1 0 . 4 7 3 4 . 5 0 1 6 1 1 . 3 0 2 . 1 4 1 1 9 8 . 1. 0. 0. 1. 3 3 . 2 1 . 1 6 . 3 0 .
& 2 2 3 0 E 4 1 5 4 0 0 1 5 0 1 . 1 1 2 3 . 1 0 1 8 . 7 5 8 . 9 9 2 3 . 2 8 7 4 . 1 2 1 5 7 5 . 2 3 4 . 7 0 5 3 9 6 . 1. 1. 1. 1. 3 1 . 2 5 . 1 2 . 3 2 .
6 2 2 3 0 F 4 1 5 5 5 0 1 7 5 7 . 6 0 1 4 . 7 0 8 . 3 1 5.68 1 9 . 5 6 4 8 . 2 5 1 8 0 5 . 8 5 2 . 6 7 1 8 9 8 . 1. 0. 0. 1. 3 0 . 1 7 . 1 2 . 4 1 .
6 2 2 3 OG 4 1 5 6 8 0 1 7 3 6 . 5 9 2 0 . 4 3 1 5 . 8 7 12.12 3 3  . 4 5 8 1 . 8 7 1 8 1 8 . 4 5 4 . 5 0 2 2 9 5 . 1. 1. 1. 2. 2 5 . 1 9 . 1 5 . 4 1 .

* B *  =  C U TTIN G S NOT ANALYZED  * C *  = A IR  SPACE GAS NOT RUN * B C *  =  NO ANALYSES RUN



C L -C , HYDROCARBON ANALYSES -  C U TT IN G S  AND A IR  SPACE1 A    .

) T A B LE  IC  £

SAMPLE R DEPTH GAS CONCENTRATION (VOLUME GAS PER M IL L IO N  VOLUMES C U T T IN G S ) GAS C O M PO SITIO N  (PER C ENT) NOTES

NUMBER METHANE ETHANE PROPANE IS O  NORMAL WET TO TAL TO TAL GAS WET GAS

(cL) (c2> <c 3 )
BUTANE

Cic4)
BUTANE
( « V < V C4> ( V < y v c 4  1 c i  Is  h K K C2 1°3 K K

6 2 1 B 7 A 4 10A 0 0 1 5 7 2 . 1 4 9 . 0 2 4 . 4 1 0 . 6 2 2.66 ■ 1 6 . 9 1 1 5 8 9 . 0 5 1 . 0 6 4 1 9 9 .  1 .  0 . 0.  0 . 5 3 . 2 6 .  5 . 1 6 .
6 2 1 B 7 B 4 1 0 5 0 0 1 7 7 2  . 9 8 1 8 . 7 2 6 . 1 4 2 . 3 0 4 . 6 8 3 1 . 8 4 1 8 0 4 . 8 2 1 . 7 6 4 1 9 9 .  1 .  0 . 0.  0 . 5 9 . 1 9 .  7 . 1 5 .
6 2 1 8 7 C A 1 0 6 0 0 1 5 7 4 . 9 1 2 3 . 1 3 9 . 0 4 3 . 7 5 7 . 1 6 4 3 . 0 8 1 6 1 7 . 9 9 2 . 6 6 2 5 9 8 .  1 .  1 . 0.  0 . 5 3 . 2 1 .  9 . 1 7 .
6 2 1 8  7 0 A 1 0 7 0 0 1608.06 1 9 . 6 1 8 . 2 9 5 . 2 4 6 . 8 1 3 9 . 9 5 1 6 4 8 . 0 1 2 . 4 2 4 1 9 8 .  1 .  1 . 0.  0 . 4 9 . 2 1 . 1 3 . 1 7 .
6 2 1 S 7 E A 1 0 8 0 0 1 5 6 0 . 3 6 1 8 . 9 0 1 6 . 3 1 1 3 . 7 9 1 4 . 7 2 6 3 . 7 2 1 6 2 4 . 0 8 . 3 . 9 2 3 4 9 6 .  1 .  1 . 1.  1 . 2 9 . 2 6 . 2 2 . 2 3 .
6 2 1 8 7 F A 1 0 9 0 0 1 6 7 1 . 0 7 3 4 . 4 3 3 5 . 5 9 2 2 . 3 1 2 2 . 4 4 1 1 4 . 7 7 1 7 8 5 . 8 4 6 . 4 2 6 6 9 4 .  2 *  2 . 1.  1 . 3 0 . 3 1 . 1 9 . 2 0 .
6 2 1 8 7 G A 11000 1 6 7 1 . 2 2 4 5 .  3 8 5 0 . 1 8 2 2 . 8 9 26.26 1 4 4 . 7 1 1 8 1 5 . 9 3 7 . 9 6 8 9 9 3 .  2 .  3 . 1.  1 . 3 1 . 3 5 * 1 6 . 1 8 .
6 2 1 6 7 H A 11100 1 3 1 9 . 4 6 2 7 . 3 6 8 5 . 5 0 1 2 . 5 7 2 9 . 8 2 1 5 5 . 2 5 1 4 7 4 . 7 1 1 0 . 5 2 7 5 8 9 .  2 .  6 . 1.  2 . 1 8 . 5 5 .  8 . 1 9 .
6 2 1 B 7 I A 11200 1 7 5 0 . 7 5 3 6 . 8 6 2 7 6 . 2 0 6 1 . 3 1 2 3 1 . 0 7 6 0 5 . 4 4 2 3 5 6 . 1 9 2 5 . 6 9 5 7 7 3 .  2 . 1 2 . 3 . 1 0 . 6 . 4 6 . 1 0 . 3 8 .
6 2 1 8 7 J A 1 1 3 0 0 7 6 4 1 . 0 5 1 1 1 8 4 . 4 8 5 0 3 7 3 . 2 8 1 4 1 8 4 . 7 3 4 7 9 7 6 . 1 5 1 2 3 7 1 8 . 5 0 1 3 1 3 6 0 . 6 3 9 4 . 1 8 2 3 6.  9 . 3 8 . 1 1 . 3 7 . 9 . 4 1 . 1 1 . 3 9 .
6 2 1 8 7 K A 1 1 A 0 0 6 2 1 8 . 8 5 7 5 5 5 . 2 0 4 9 0 0 1 . 0 1 1 7 1 9 1 . 3 6 6 0 1 3 2 . 7 8 1 3 3 8 8 0 . 2 5 1 4 0 0 9 8 . 1 3 9 5 . 5 6 1 8 4 .  5 . 3 5 . 1 2 . 4 3 . 6 . 3 7 . 1 3 . 4 4 .
6 2 1 8 7 L A 1 1 5 0 0 3 5 6 2 . 8 6 3 8 1 7 . 1 0 - 2 7 7 0 2 . 2 0 8 7 4 7 . 6 0 3 6 9 0 3 . 8 6 7 7 1 7 0 . 6 9 8 0 7 3 3 . 5 6 9 5 . 5 6 6 9 4 .  5 . 3 4 . 1 1 . 4 6 . 5 . 3 6 * 1 1 * 4 8 .
6 2 1 8 7 M A 11600 8 1 0 4 . 7 5 7 1 1 8 . 3 9 2 3 9 2 5 . 8 7 4 6 8 2 . 2 0 2 1 4 8 7 . 7 7 5 7 2 1 4 . 2 1 6 5 3 1 8 . 9 6 8 7 . 5 9 2 0 1 2 . 1 1 . 3 7 . 7 . 3 3 . 1 2 . 4 2 .  8 . 3 8 .
6 2 1 S 7 N A 1 1 7 0 0 9 1 2 9 . 0 3 8 6 8 1 .  A A 2 7 4 9 9 . 9 1 8 4 4 1 . 0 7 2 8 7 3 3 . 9 5 7 3 3 5 6 . 3 1 8 2 4 8 5 . 3 8 8 8 . 9 3 2 5 1 1 . 1 1 . 3 3 . 1 0 . 3 5 . 1 2 . 3 7 . 1 2 . 3 9 .
6 2 1 8 7 0 A 1 1 9 7 8 3 8 8 8 . 4 3 2 5 5 2 . A A 1 3 9 0 . 3 6 3 8 9 . 4 9 7 9 1 . 7 1 5 1 2 3 . 9 9 9 0 1 1 . 4 2 5 6 . 8 6 1 1 4 3 . 2 8 . 1 5 . 4 .  9 . 5 0 . 2 7 .  8 . 1 5 .
6 2 1 8 7 P A 1 2 0 7 0 5 2 4 7 6 . 8 8 1 3 4 1 2 . 5 7 1 1 6 8 6 . 6 2 2 2 6 3 . 5 1 5 9 2 0 . 2 3 3 3 2 8 2 . 9 2 8 5 7 5 9 . 7 5 3 8 . 8 0 9 5 6 0 . 1 6 . 1 4 . 3 .  7 . 4 0 . 3 5 .  7 . 1 8 .
6 2 1 8 7 0 A 12000 3 6 6 6 . 0 6 1 8 2 4 . 0 0 1 2 9 2 . 9 2 2 1 2 . 8 9 5 9 2 . 9 5 3 9 2 2 . 7 6 7 5 8 8 . 8 2 5 1 . 6 9 1 3 4 8 . 2 4 . 1 7 . 3 .  8 . 4 7 . 3 3 .  5 . 1 5 .
6 2 1 8 7 R A 1 2 A 0 0 2 0 1 9 . 4 5 1 3 0 6 . 8 1 1 2 6 0 . 4 7 2 0 8 . 0 7 5 6 3 . 0 9 3 3 3 8 . 4 4 5 3 5 8 . 8 9 6 2 . 2 9 7 2 3 8 . 2 4 . 2 4 . 4 . 1 1 . 3 9 . 3 8 .  6 . 1 7 .
6 2 1 8 8 A A 1 2 A 0 0 2 3 7 A . A 9 6 2 7 . 5 8 4 8 3 . 7 2 1 5 7 . 1 1 2 8 5 . 5 7 1 5 5 3 . 9 8 3 9 2 8 . 4 7 3 9 . 5 5 6 9 6 1 . 1 6 . 1 2 . 4 .  7 . 4 1 . 3 1 . 1 0 . 1 8 .
6 2 L 8 8 B A 1 2 7 0 0 2 1 1 6 . 9 0 3 2 1 . 9 5 1 5 4 . 2 9 5 5 . 5 0 1 1 4 . 1 7 6 4 5 . 9 1 2 7 6 2 . 8 1 2 3 . 3 7 8 7 7 6 . 1 2 .  6 . 2 .  4 . 4 9 . 2 4 .  9 . 1 8 .
6 2 1 8 SC A 1 2 8 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.  0 .  0 . 0.  0 . 0*  0 .  0 .  0 .
6 2 1 8 8 D A 1 2 9 0 0 1 4 9 6 . 0 4 3 9 . 3 1 5 6 . 8 1 2 1 . 9 5 3 6 . 1 0 1 5 4 . 1 7 1 6 5 2 . 2 1 9 . 3 3 1 1 9 2 .  2 .  3 . 1.  2 . 2 5 . 3 8 . 1 4 . 2 3 .
6 2 2 2 9 A A 1 3 0 0 0 1 6 0 0 . 6 8 3 7 . 5 5 2 6 . 9 9 1 1 . 0 5 2 3 . 1 3 1 0 0 . 7 2 1 7 0 1 . 4 0 5 . 9 1 9 8 9 4 .  2 .  2 . 1.  1 . 3 7 . 2 - 9 . 1 1 . 2 3 .
6 2 2 2 9 8 A 1 3 1 0 0 6 7 1 . 3 5 1 8 . 3 6 1 3 . 1 5 3 . 9 7 8 . 2 7 4 3 . 7 5 7 1 5 . 1 0 6 . 1 1 8 0 9 3 .  3 .  2 . 1.  1 . 4 2 . 3 0 .  9 . 1 9 .
6 2 2 2 9 C A 1 3 2 0 0 1 6 8 1 . 9 8 2 2 . 4 2 1 8 . 6 5 1 1 . 2 8 2 5 . 8 2 7 8 . 1 7 1 7 6 0 . 1 5 4 . 4 A 1 1 9 6 .  1 .  1 . 1.  1 . 2 9 . 2 4 . 1 4 . 3 3 .
6 2 2 2 9 D A 1 3 3 0 0 1 5 1 9 . 8 7 5 8 . 7 9 8 5 . 3 7 1 4 . 8 9 3 7 . 6 8 1 9 6 . 7 3 1 7 1 6 . 6 0 1 1 . 4 6 0 4 8 9 .  3 .  5 . 1.  2 . 3 0 . 4 3 .  8 . 1 9 .
6 2 2 2 9 E A 1 3 4 0 0 7 2 9 . 0 2 1 8 . 3 8 1 2 . 7 3 4 . 3 1 9 . 5 6 4 4 . 9 8 7 7 4 . 0 0 5 . 8 1 1 3 9 4 .  2 .  2 . 1.  1 . 4 1 . 2 8 . 1 0 . 2 1 .
6 2 2 2 9 F A 1 3 5 0 0 1 5 8 5 . 6 7 3 6 . 2 9 2 5 . 0 6 1 0 . 9 6 2 4 . 3 1 9 6 . 6 2 1 6 8 2 . 2 9 5 . 7 4 3 3 9 5 .  2 .  1 . 1.  1 . 3 8 . 2 6 . 1 1 . 2 5 .
6 2 2 2 9 G A 1 3 6 0 0 1 7 7 0 . 9 9 4 6 . 4 3 3 2 . 0 2 7 . 3 6 2 0 . 7 9 1 0 6 . 6 0 1 8 7 7 . 5 9 5 . 6 7 7 5 9 5 .  2 .  2 . 0.  1 . 4 3 . 3 0 .  7 . 2 0 .
6 2 2 2 9 H A 1 3 7 0 0 7 6 3 . 9 6 2 4 . 3 2 1 7 . 9 6 4 . 4 8 2 4 . 6 4 7 1 . 4 0 8 3 5 . 3 6 8 . 5 4 7 2 9 1 .  3 .  2 . 1 .  3 . 3 4 . 2 5 .  6 . 3 5 .
6 2 2 2 9 1 A 1 3 8 0 0 1 7 A 1 . 0 9 6 0 . 5 1 6 6 . 3  1 9 . 6 3 2 2 . 7 0 1 5 9 . 6 5 1 9 0 0 . 7 4 8 . 3 9 9 3 9 1 .  3 .  4 . 1.  1 . 3 8 . 4 2 .  6 . 1 4 .
6 2 2 2 9 J A 1 3 9 0 0 1 8 6 1 . 8 0 2 8 . 1 7 2 1 . 4 0 12.00 4 2 . 5 3 1 0 4 . 1 0 1 9 6 5 . 9 0 5 . 2 9 5 3 9 5 .  1 .  1 . 1.  2 . 2 7 . 2 1 . 1 2 . 4 0 .
6 2 2 2 9 K A 1 A 0 0 0 7 3 4 . 7 8 1 9 . 0 7 1 2 . 9 7 A . 5 2 1 4 . 4 5 5 1 . 0 1 7 8 5 . 7 9 6 . 4 9 1 5 9 3 .  2 .  2 . 1.  2 . 3 8 . 2 5 .  9 . 2 8 .
6 2 2 2 9 L A 1 4 1 0 0 6 6 1 . 3 7 2 6 . 8 5 1 8 . 4 8 A . 1 4 1 5 . 4 3 6 A . 9 0 7 2 6 . 2 7 8 . 9 3 6 0 9 0 .  4 .  3 . 1.  2 . 4 2 . 2 8 .  6 . 2 4 .
6 2 2 2 9 M A 1 4 2 0 0 1 6 8 5 . 8 9 7 3 . 4 1 6 8 . 0 8 11.20 3 7 . 0 4 1 8 9 . 7 3 1 8 7 5 . 6 2 1 0 . 1 1 5 6 6 9 .  4 .  4 . 1.  2 . 3 8 . 3 6 .  6 . 2 0 .
6 2 2 2 9 N A 1 A 3 0 0 1 6 5 6 . 9 6 6 7 . 4 1 5 9 . 7 8 6 . 4 8 1 8 . 6 0 1 5 2 . 2 7 1 8 0 9 . 2 3 8 . 4 1 6 3 9 2 .  4 .  3 . 0.  1 . 4 5 . 3 9 .  4 . 1 2 .
6 2 2 2 9 0 A 1A A 0 0 1 8 8 3 . 7 0 3 5 . 1 5 2 7 . 0 0 1 1  . 7 6 3 3 . 5 2 1 0 7 . 4 3 1 9 9 1 . 1 3 5 . 3 9 5 A 9 4 .  2 .  1 . 1.  2 . 3 3 . 2 5 . 1 1 . 3 1 .
6 2 2 2 9 P A 1 A 5 0 0 2 0 5 6 . 5 6 3 9 . 7 3 5 2 . 7 7 7 . 5 6 3 8 . 8 4 1 3 8 . 9 2 2 1 9 5 . 4 8 6 . 3 2 7 5 9 4 .  2 .  2 . 0.  2 . 2 9 . 3 8 .  5 . 2 8 .
6 2 2 2 9 0 A 1 4 6 0 0 2 2 0 9 . 3 7 2 4 . 4 6 3 2 . 0 4 1 2  . 7 1 2 8 . 6 5 9 7 . 8 6 2 3 0 7 . 2 3 A . 2 4 1 4 9 6 .  1 .  1 . 1.  1 . 2 5 . 3 3 . 1 3 . 2 9 .
6 2 2 2 9 R A 1 4 7 0 0 1 7 7 8 . 1 2 1 4 . 9 3 1 1 . 7 5 4 . 0 1 2 9 , 9 4 6 0 . 6 3 1 8 3 8 . 7 5 3 . 2 9 7 3 9 6 .  1 .  1 . 0.  2 . 2 5 . 1 9 . .  7 . 4 9 .
6 2  2 2  9  S A 1 A 8 0 0 6 8 2 . 5 9 3 0 . 0 4 2 1 . 9 1 4 . 2 8 1 5 . 3 0 7 1 . 5 3 7 5 4 . 1 2 9 . 4 8 5 2 9 0 .  4 .  3 . 1.  2 . 4 2 . 3 1 .  6 . 2 1 .
6 2 2 2 9 T A 1 A 9 0 0 1 6 1 3 . 7 6 2 0 . 6 3 1 4 . 8 0 4 . 6 1 2 6 . 2 3 6 6 . 2 7 1 6 8 0 . 0 3 3 *  9 4 4 5 9 6 .  1 .  1 . 0.  2 . 3 1 . 2 2 .  7 . 4 0 .
6 2 2 3 0 A A 1 5 0 0 0 1 8 6 9 . 0 1 2 0 . 8 2 1 7 . 9 2 1 3 . 2 7 3 9 . 0 5 9 1 . 0 6 1 9 6 0 . 0 7 4 . 6 4 5 7 9 5 .  1 .  1 . 1.  2 . 2 3 . 2 0 . 1 5 . 4 2 .
6 2 2 3 0 b A 1 5 1 0 0 1 7 0 2 . 6 1 3 2 . 5 7 2 4 . 0 4 7 . 8 6 3 2 . 4 4 9 6 . 9 1 1 7 9 9 . 7 ? 5 . 3 8 4 7 9 5 .  2 *  1 . 0*  2 . 3 4 . 2 5 .  8 . 3 3 .
6 2 2 3 0 C A 1 5 2 0 0 1 9 8 3 . 2 0 2 5 . 6 5 2 8 . 9 4 1 5  . 7 7 4 1 . 5 1 1 1 2 . 0 7 2 0 9 5 . 2 7 5 . 3 4 8 7 9 5 .  1 .  1 . 1.  2 . 2 3 . 2 6 . 1 4 . 3 7 .
6 2 2 3  CD A 1 5 3 0 0 1 5 8 6 . 6 0 1 3 . 3 2 8 . 8 9 6.12 1 1 . 9 1 4 0 . 2 4 1 6 2 6 . 8 4 2 . 4 7 3 5 9 7 .  1 .  1 . 0.  1 . 3 3 . 2 2 . 1 5 . 3 0 .
6 2 2 3 0 E A 1 5 4 0 0 1 5 5 4 . 5 6 2 9 . 5 9 2 3 . 3 3 1 0 . 1 8 2 6 . 9 2 9 0 . 0 2 1 6 4 4 . 5 8 5 . 4 7 3 7 9 4 .  2 .  1 . 1.  2 . 3 3 . 2 6 . 1 1 . 3 0 .
6 2 2 3 0 F A 1 5 5 5 0 1 8 2 9 . 7 9 1 6 . 7 4 9 . 6 9 6 . 1 8 2 0 . 8 4 5 3 . 4 5 1 8 8 3 . 2 4 2 . 8 3 8 2 9 7 .  1 .  1 . 0.  1 . 3 1 . 1 8 . 1 2 . 3 9 .
6 2 2 3 0 G A 1 5 6 8 0 1 7 7 1 . 7 5 22.02 1 6 . 9 7 1 2 . 5 9 3 4 . 7 2 8 6 . 3 0 1 8 5 8 . 0 5 4 . 6 4 4 6 9 5 .  1 .  1 . 1.  2 . 2 6 . 2 0 * 1 5 * 3 9 -

* B *  =  C U TTIN G S  NOT ANALYZED  * C *  =  A IR  SPACE GAS NOT RUN * B C *  =  NO ANALYSES RUN



D e p th
■iftJL.

1 0 , 5 0 0

1 0 .9 0 0

11,200

1 1 . 4 0 0  

1 1 , 7 0 0  

1 2 , 0 7 0

1 2 . 4 0 0

1 2 . 4 0 0

1 2 . 9 0 0

1 3 . 0 0 0

1 4 . 0 0 0

1 5 . 0 0 0  

1 5 , 6 8 0

EPR 
N o .

T a b ic  I I  D e s c r i p t i o n s  o f  S a m p le s  a n d  V i s u a l  K e r o g e n  C h a r a c t e r i s t i c s ,  
" P i c k e d "  C u t t i n g s  f r o m  t h e  1 5 / 6 - 2  (R E ) W e l l  

( K e r o g e n  by J. L. Morgan)

C- ,

A a z

T o t a l : y
GSA

O f“!T
T y p e s  o f  K g r c g e r . *

K e r o g e n  S o u r c e  R a t i n g s _______
S o u r c e  T y p e

G r o s s  L l t h o l o e v
Organic )  Ketogen

C o lo r  C o d e  M a t t e r  A l t e r a t i o n  P r e d o m in a n t  S e c o n d a r y  O t h e r  M a t u r i  t y  R ic h n e s s  a t  M a t u r i t y

6 2 1 8 7 - B  S h a le ,  m e d .  d a r k  g r a y  t o  m e d . g r a y ;  
som e i s  c a l c ,  o r  d o l .

N A -N 5

- F  S a n d s to n e ,  f i n e  g r a i n e d ,  v .  I t .  g r a y  N 8 -N 5  
t o  m e d .  g r a y ,  c a l c . ;  a n d  l i m e s t o n e ,  
s a n d y ,  s i l t y ,  so m e  g l a u c .

- I  Mixture of limestone and toed. calc, 
shale, med. gray to v. I t .  gray.

-K Shale, olive black to dk. olive 
gray, looks very organic rich.

-N Shale, some as above, plus dk. gray
to med. dk. gray shale.

-P Shales, as above.

-R Shale mixture, as above, plus dk. 
olive gray to o live gray shales.

62188-A Mixture of red beds, greenish gray 
shales, and minor sandstone; trace 
of pyrite; chips a l l  sand sized.

-D Mixture, as above, red beds more 
Predominant.

62229-A Shale, s iltstone, and fine grained 
sandstone: interlaminated, greenish 
gray; some is  s lig h tly  dolomitic.

-K Red beds: claystones, mudstones 
and sandstones.

62230-A Red beds, as above (chips are finer 
grained).

-G Red beds and loose quartz grains.

N 3 -N 4  
5 Y  3 / 1

N 3 -N 4  
5 Y  3 / 1

5Y R
3 / 1 - 4 / 1

5GY 6 / 1

5R. 3 / 4 ;  
10 R  4 / 2

,20

.20

N 5 -N 8  . 4 4

5 Y  2 / 1 - 3 / 1  1 2 . 2 0

7 . 1 7

4 . 5 0

2 . 9 4

. 5 6

. 1 5

. 0 7

. 0 7

. 0 7

2+

2+

2+

2-

2-

2

2+

2+

2+

2+

A-

A,W

A1

Al?

N

Al? ,H 

Al? 

W

C£o) ft.'*)
M W M a t u r e  Poor L e a n

A W Mature Poor Lean

W M Mature Poor Gas

A1,C H Mature Very Rich O il

C W Mature Very Rich Oil,Gas

C H Mature Rich Oil,Gas

— — — Good —

W,C H Mature Marginal Oil,Gas

C Mature

H** Mature

Poor

Poor

Al?

Mature Poor

Mature Poor

Mature Poor

Lean

Lean

Lean

Lean

Lean

* A -  Amorphous 
Al -  Algal 

H -  Herbaceous

W -  Woody 
C -  Coaly 
M -  Microplankton **Kerogen from 62229-B

i



Table I I I  Total Organic Matter and Light 
Gasolines (04-07), 15/6-2 (RE) Samples 
(Analyses by H. M. Fry, R. R. Dudley)

Depth
(ft)

EPJt
No.

Total 
Organic Matter 

(%)

Total
C4-C7
(ppm)

(See Table III-A) 
Correlation Ratios 

Cx/C2 A/D2 Ci/D2 CH/MC

10,500 62187-B .20 0. — — — —

10,900 -F .20 0. — — — —

11,200 - I .44 0. — — — —

11,400 -K 12.20 740. .94 4.99 3.91 .44

11,700 y -N 7.17 533. 1.03 4.85 4.59 .52

12,070 -P 4.50 219. 1.18 4.94 7.19 .64

12,400 -R 2.94 148. 1.12 4.98 5.78 .63

12,400 62188-A .56 7.2 1.07 5.37 7.18 .57

12,900 -D .15 0. — — — —

13,000 62229-A .07 0. — — — —

14,000 -K .07 0. — — — —

15,000 62230-A .07 0. — — __, —

* CH - Cyclohexane 
MOP - Methylcyclopentane



TABLE III-A  

DEFINITION OF SIGNIFICANT GASOLINE RATIOS

Light Gasoline Compounds Determined by Gas Chromatography

1. Pentane
2. Hexane
3. Heptane
4. Iso-Pentane
5. 2-Methylpentane
6. 3-Methylpentane
7. 2,3-Dimethylbutane
8. 2,2-Dimethylbutane
9. 3-Methylhexane

10. 2-Methylhexane + 1,1-Dimethylcyclopentane
11. 2,3-Dimethylpentane
12. 2,4-Dimethylpentane
13. 2,2-Dimethylpentane
14. 2,2,3-Trimethylbutane
15. 2,2,4-Trimethylpentane
16. Cyclopentane
17. Methylcyclopentane
18. l-c-3-Dimethylcyclopentane
19. 1-t-3-Dimethylcyclopentane
20. l-c-2-Dimethylcyclopentane
21. l-t-2-Dimethylcyclopentane + 3-Ethylpentane*
22. Cyclohexane + 3,3-Dimethylpentane*
23. Methylcyclohexane
24. Benzene
25. Toluene

Significant Groupings of Molecular Data

A. Hexane + Heptane

B. Pentane + iso-Pentane + 2-Methylpentane + 3-Methylpentane

C. Naphthenes
2-Methylhexane + 1 , l-Dimethylcyclopentane* + Cyclohexane + 

3,3-Dimethylpentane* + Methylcyclohexane

C£ Methylcyclopentane 4- l-c-3-Dimethylcyclopentane + l-t-3- 
Dimethylcyclopentane + l-c-2-Dimethylcyclopentane + 
(l-t-2-Dimethylcyclopentane + 3-Ethylpentane)*

D. Aromatics Plus 3-Methylhexane
Benzene + Toluene

D2 3-Methylhexane

*Analyzed together by gas chromatography.
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FIG. I -  GEOCHEMICAL PATTERNS, 15/6-2 R.E. SAMPLES.


