
G e o c h e m i c a l  A n a l y s i s  o f  DST F l u i d  
A n a l y s i s

W A.2 / 7 - 0 3 . 5 ( 8 )

PPCo 8 1973

ID
ID  
CD 
CM

i
h-
O
h*.NR01589277



R & D Files ; w
.-6 — uj -

0*'D. Thomaa ^  C O M P A N Y
j :  t  ^ J r)- CONFIDENTIAL
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Petroleum samples recovered from DST 2, flow 2; DST 3, flow 4| DST 4, flow 4;
> and DST 5, flow 5» all of which tested the Danian-Cretaceous carbonate, and from 
DST IS in the Jurassic, and sidewall cores taken over the 1920-2792 m (6300-9160 foot) 
interval in the Tertiary, in the Eldfisk 3/V-3X well, Norwegian Sector, North Sea, 
have been characterized. Conclusions and interpretations resulting from this study 
are as follows:

1. In regard to parameters indicative of conditions of genesis, crude oils 
produced from, the Jurassic in the 3/7-31 well are almost identical to the 
oil produced from the Banian-Cretaceous carbonate in this well and in other 
fields of the Greater Ekofisk Complex, A possible interpretation of this ™ 
remarkable finding is that source rocks were developed in the North Sea 
Basin under almost identical conditions during several intervals of geologic 
time.

2, In contrast to the Tertiary shale section characterized in other wells from 
the Greater Ekofisk area, petroleum genesis is not far advanced In the 
Tertiary claystones penetrated by the 2/ 7-3X well. Conditions were more 
favorable for the generation of gas In these particular claystones but 
conditions for oil genesis improve with increasing depth,

3, More oil is contained in these claystones than could have been generated
in situ, indicating that some of the oil originated in lateral stratigraphic 
equivalents of these units where more prolific source rocks are present,
Gil originating in the Tertiary shales probably migrated laterally along 
siltstono and sandstone laminae and stringers present in the Tertiary 
shales in response to the hydrodynamic pressure gradient.

4, Crude oil produced from the Banian-Cretaceous carbonate reservoir shows a 
definite product-source relationship with the oil extracted from the Tertiary 
claystones. This strengthens the interpretation advanced in previous reports 
that crude oil in the Danisn-Cretaceoue reservoir in th© Greater Ekofisk 
area originated in overlying Tertiary shales and migrated downward to 
accumulate in the carbonate reservoir.

5, The Tertiary claystones which are rich in organic content were deposited 
in an open marine environment. Evidence indicates uniform ecological and 
environmental conditions prevailed in the area during the time of accumulation 
of these claystones.
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6. The fact that prolific source rock facies of Tertiary age are present else
where In the Greater Ekofisk area and the presence of migrated oil in the 
more permeable units in the Tertiary suggests that Tertiary sandstones also 
would be good exploration targets in the basin.

Data on which these conclusions and interpretations are based are presented in Tables 
I-I and Figures 1-10, The basic concepts cai which these interpretations were made are 
presented in the Geochemistry Manual.

Original Signed By 
J. GORDON ERDMAN

JGE/DAMigml
Attachments: Tables X-X

Figures 1-10

J, Gordon Erdman



COMPONENT COMPOSITION OF THE GAS, LIQUID AND COMBINED STREAM 
FROM THE ELDFISK 2/7-3X WELL, DST 2, FLOW 2

Geochem. Br. Code - gas, KFO; liquid, KFP
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Table I (concluded)
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- 9  i MAPHTHENES +  C - 1 0  A L K A N E S 0 . 0 0 0 0 . 0 0 0 2 . 4 1 6 3 . 1 6 3 2 .  2 9 4 • 1 . 0 0 0
- P . RO P Y L B E i ' l Z E i '  E O . U O O 0 .  0 0 0 0 . 0 6 4 0 . 1 1 6 0 . 0 8 0 0  . 0 3 6
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COMPONENT COMPOS: 
FROM THE ELDFISK

ITION OF THE 
2/7-3X WELL.

GAS, LIQUID AND 
, DST 3, FLOW 4.

COMBINED STREAM 
9460-9500 FEET

a* ; .
Geochem. Br. Code -  g a s ,  KFU; liquid, KFV -  „ -

CO M P O N E N T GAS S A M P L E L I Q U I D S A M P L E C O M B I N E D S T R E A M
.1--------------------------*—  --------------- --------------------------- ------------- —

WT P C T •  MOL PCT WT P C T . MUL  PCT WT P C T . Mr  PCT

H E L I U M 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
; HYD ROGEN S U L F I D E 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
i O X Y G E N  +  ARGON 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
IN I T R O G E N 0.332 0.242 0.031 0. 193 0.113 0.226
C A R B O N  D I O X I D E 5.972 2.771 0 .  1 2 1 0.46 9 1.594 2. 034
M E T H A N E 63.262 80.553 0.518 5 • 47 4 16.142 56.524
E T H A N E 14.807 10.059 0.781 4.403 4.415 6 . 249
P R O P A N E 9.533 4.416 1.670 6.415 3.969 5.056
I S U 6 U T A N E 1.136 0.399 0.488 1.42 3 0.752 0.727
N - B U T A N E 2.862 1.006 1.835 5.349 2.479 2 .396
I S O P E N T A N E 0.596 0.168 0.851 ' 1.998 0.968 0.754
N - P E N T A N E 0.702 0. 199 1.281 3.008 1 .410 1 .098
N E O H E X A N E 0.004 0 . 0 0 1 0 . 0 1 2 0.023 0 . 0 1 2 0.008
C Y C L O P E N T A N E 0.048 0.014 0.152 0. 368 0. 159 0.127
2 , 3 - D I M E T H Y L B U T A N E 0.007 0 . 0 0 1 0.04 5 0.089 0.045 0.029
2 - M  E T H Y L P E N T  ANE 0.125 0.029 0.486 0.956 0.500 0.326
3 - M E T H Y L  P E N T A N E 0.061 0.014 0.291 0.572 0.296 0 ’ 93
N—H E XAN E 0.183 0.043 1.091 2. 145 1 .098 0 16
M E T H Y L C Y C L O P E N T A N E  + 2,2-DIM E T H Y L  P E N T A N E 0.071 0.017 0.547 1 . 1 0 2 0.546 0.364
2 »4 - D I M E T H Y L  P E N T A N E 0.006 0 . 0 0 1 0.043 0.073 0.043 0 .024
B E N Z E N E  + 2 , 2 , 3 - T R I M E T H Y L B U T A N E 0.008 0 . 0 0 2 0 . 1 8 0 0.391 0 . 176 0. 127
C Y C L O H E X A N E  + 3 ,3 - D I M E T H Y L P E N T A N E 0.048 0 . 0 1 1 0.543 1.094 0.536 0.358
2 - M E T H Y L H E X A N E 0 . 0 2 0 0.004 0.287 0.485 0 . 2 8 2 0 .  1 5 8
2 , 3 - D I M E T H Y L P E N T A N E  + 1 , 1 - D I  M E C Y C L O P E N T . 0 . 0 1 1 0 . 0 0 2 0.155 0.262 0. 152 0.085
3 - M E T H Y L  H E X A N E 0 . 0 2 1 0.004 0.329 0.557 0.323 0 . 1 8 1
1 - C  I S - 3 - D I M E T H Y L C Y C L O P E N T A N E 0.008 0 . 0 0 1 0.125 0.216 0.123 0 .070
1 - T R A N S - 3 - D I M E C Y P E N T A N E  +  3 - E T H Y L  P E N T A N E 0.008 0 . 0 0 1 0. 138 0.239 0. 136 0.077
1 - T R A N S - 2 - D I M E T H Y L C Y C L O P E N T A N E 0.015 0.003 0.234 0. 404 0.229 0.131
N - H E P T A N E 0.052 0 . 0 1 0 1 .056 1 .784 1.031 0 . 578
1 - C I S - 2 - D I M E T H Y L C Y C L O P E N T A N E 0 . 0 0 0 0 . 0 0 0 0.073 0 . 126 0.070 0.040
i E C Y H E X  + 2 f 2 - D I  ME HE X  +1, 1,3 - T K I M E C Y P E N T 0.045 0.009 1.091 1.883 1.065 0.609

? * 5 - D I M  E T H Y L  H E X A N E 0 . 0 0 0 0 . 0 0 0 0.035 0.052 0.034 0.016
I f 4 - D I M E T H Y L H E X A N E  + E T H Y L C Y C L O P E N T A N E 0.004 0 . 0 0 0 0 . 153 0.227 0. 149 0.073
'  , 2  » 3 - T R I M E T  HY L P E N T A N E 0 . 0 0 0 0 . 0 0 0 0.004 0.006 0.003 0 . 0 0 1
- T R A N S - 2 - C IS - 4 - T R I MET H Y L C Y C L U P E N T  ANE 0 . 0 0 0 0 . 0 0 0 0.065 0.098 0.063 0 .  0 3 1

  ■— —— amana auaa.  Bgaaa aa -



TABLE II (Continued -

3 , 3 - D I M E T H Y L H E X A N E  ^ 0 . 0 0 0 0 . 0 0 0
r O L U E N E  ™ 0 . 0 0 5 0 . 0 0 1
L - T R A N S - 2 - C I S - 3 - T R  I M E T H Y L C Y C  L O P E N T A N E 0 . 0 0 0 0 . 0 0 0
l , 3 , 4 - T R I M E T H Y L P E N T A N E 0 . 0 0 0 0 . 0 0 0
l , 3 - D I M E H E X + 2 , 3 ,  3 - T R I M E P E N T + 2 - M E 3 - E T P E N T 0 . 0 0 0 0 . 0 0 0
?—METHYL  HE PTANE + 4 - M E T H Y L H E P T A N E 0 . 0 0 0 0 . 0 0 0
5 , 4 - D I M E H E X  + 1 - C I S - 2 - T R A N - 4 - T R I M E C Y P E N T 0 . 0 0 6 0 . 0 0 1
3 - E T H Y L H E  X ANE 0 . 0 0 0 0 . 0 0 0
3 - M E T H Y L H E P T A N E  + 3 - M E - 3 - E T H Y L P E N T A N E 0 . 0 0 0 0 . 0 0 0
> , 2 , 5 - T R I M E H E X + l , 1 ,  3 - T R - 4 - T E T R A M E C Y P E N T . 0 . 0 0 4 0 . 0 0 0
L - C  I S - 2 —C I  S - 4 - T R I ME THY LCYC LO PENT AIME 0 . 0 0 0 0 . 0 0 0
L - T R A N S - 4  + l - C I S - 3  + 1 , 1 - D I M E C Y H E X A N E 0 . 0 0 0 0 . 0 0 0
L - M E —3 - E T H C Y P E N T  + 2,2,4 - T R IM E T H Y L H E X A N E 0 . 0 0 0 0 . 0 0 0
L—ME—T R A N S —2 + 1 - M E - C I S - 3 - E T H Y L C Y P E N T A N E 0.007 0 . 0 0 1
: y c l o h e p t a i m e 0 . 0 0 0 0 . 0 0 0
^ ' - OCTANE + 1 - T R A N S - 2 - D I M E T H Y L C Y C L U H E X A N E 0 . 0 1 2 0 . 0 0 2
L-CI S - 4 —D I M E T H Y L C Y C  L O H E X A N E 0 . 0 0 0 0 . 0 0 0
L - T R A N S - 3 - 0 I M E T H Y L C Y C L O H E X A N E 0 . 0 0 0 0 . 0 0 0
> , 2  , 4 - T R I M E H E X A N E  + I  SOPK OP Y LCYC LOPEi MT. 0 . 0 0 0 0 . 0 0 0
1, 3 »5 - T R I M E H E  XANE + 2, 2-L) I MET HY L H E P T A N E 0 . 0 0 0 0 . 0 0 0
L - M E T H Y L - C I S - 2 - E T H Y L C Y C L G P E N T A N E 0 . 0 0 0 O.O' OO
l »4 - D I M E H E  PTANE + 2 , 2 , 3 - T R I M E T H Y L H E X A N E 0 . 0 0 0 0 . 0 0 0
l , 6 - D I M E H E  PT ANE + 1 - C I S - 2 - D I M E C Y H E X A N E 0 . 0 0 0 0 . 0 0 0
^ J - P R O P Y L C Y P E N T  + 2 , 5 -  + 3 , 5 - O I M  EHE P T A N E 0 . 0 0 0 0 . 0 0 0
r T H Y L C Y C L O H E X A N E 0 . 0 0 0 0 . 0 0 0
:T HYL B E N Z E N E 0 . 0 0 0 0 . 0 0 0
J , 3 - 0 1 M E T H Y L  HE PT A NE + 1 , 1 ,3 - T R I M E C Y H E X A N E 0 . 0 0 0 0 . 0 0 0
? , 3 , 3 - T R I M E T H Y L H E X A N E 0 . 0 0 0 0 . 0 0 0
?-M E T H Y L - 3 - E  THY L H E X A N E 0 . 0 0 0 0 . 0 0 0
' - X Y L E N E 0 . 0 0 0 0 . 0 0 0
i - X Y L E N E  + 2 , 3 , 4 - T R I M E T H Y L H E X A N E 0 . 0 0 0 0 . 0 0 0
S 3 -  + 3 , 4 - 0 1 M E T H Y L H E P T A N E 0 . 0 0 0 0 . 0 0 0
+ - M E T H Y L O C T  ANE 0 . 0 0 0 0 . 0 0 0
? - M E T H Y L O CT A NE 0 . 0 0 0 0 . 0 0 0
3 - E T H Y L H E P T  ANE 0 . 0 0 0 0 . 0 0 0
3 - M E T H Y L O C T A N E 0 . 0 0 0 0 . 0 0 0
] - X Y L E N E  ( +  A C - 1 0  A L K A N E ) 0 . 0 0 0 0 . 0 0 0
S 2 , 4 - T R I M E T H Y L H E P T A N E 0 . 0 0 0 . 0 . 0 0 0
> , 2  , 5 - T R I M E T H Y L H E P T A N E 0 . 0 0 0 0 . 0 0 0
S 2 , 6 - T R I M E T H Y L H E P T A N E 0 . 0 0 0 0 . 0 0 0

UNKNOWN 0 . 0 0 0 0 . 0 0 0
S 5 , 5 - T R I M E T H Y L H E P T A N E 0 . 0 0 0 0 . 0 0 0

, 4  , 4 - T R I M E T H Y L H E P T A N E 0 . 0 0 0 0 . 0 0 0

A 0 .0 0 & 0 . 0 1 2 0.008 0 .004 .
^0.564 1.037 0.545 0.332

0.034 0.051 0.032 0.016
0.003 0.005 0.003 0 . 0 0 1  •
0.074 0 . I l l 0.072 0.035
0.365 0.542 0.353 0 . 173
0.104 0.155 0. 103 0.050
0.018 0.026 0.017 0 . 008
0.240 0. 357 0.232 0.114
0.007 0.009 0.007 0.003-
0.018 0.028 0.017 ■; 0.008
0.397 0.599 0.383
0.074 0 . 1 1 2 0.071 0 '
0. 129 0. 194 0 . 126 0.063
0.038 0.066 0.037 0 . 0 2 1
0.964 1.429 0.933 0. 459
0.159 0.240 0.153 0 .077
0.072 0.109 0.070 0.035
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0
0.003 0.004 0.003 0 . 0 0 1
0 . 0 2 0 0.030 0.019 0 .009
0.017 0.023 0.016 0.007
0.058 0.076 0.056 0.024
0. 143 0.216 0. 138 0.069 •
0.158 0.239 0.152 0.076
0.449 0.717 0.433 0.229
0. 133 0. 176 0.128 0 .056
0.113 0.150 0. 109 0.048
0.079 0. 105 0.077 0.033
0.118 0.189 0. 114 0.060
0.523 0.834 0.504 0.^7
0.081 0.107 0.078 XmW0.247 0. 326 0.238 0.104
0.170 0.225 0. 164* 0.072
0.056 0.074 0.054 0.023
0.216 0.285 0.208 0.091
0.259 0. 414 0.250 0.132
0.049 0.059 0.047 0 . 018
0.127 0. 151 0 . 1 2 2 0 .048
0.065 0.078 0.063 0.024
0 . 0 0 0 0 . 0 0 0 ' 0 . 0 0 0 0 . 0 0 0
0.064 0.077 0 . 0 6 2 0. 024
0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0

o
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TABLE II (Concluded)

O  . •  G

t * *  A C - 9  N A P H T H E N E  * * * 0 . 0 0 0 0 . 0 0 0
:SOP ROPVLBENZENE 0 . 0 0 0 0 . 0 0 0
J-NONANE 0 . 0 0 0 0 . 0 0 0
‘-9 NAPHTHENES + C - 1 0  A L K A N E S 0 . 0 0 0 0 . 0 0 0
J -P RO PYLBEN ZENE 0 . 0 0 0 0 . 0 0 0
. - M E T H Y L - 3 - E  THY LBENZENE 0 . 0 0 0 0 . 0 0 0
L - M E T H Y L - 4 - E T H Y  LBENZENE 0 . 0 0 0 0 . 0 0 0
L - M E T H Y L - 2 - E T H Y L B E N Z E N E 0 . 0 0 0 0 . 0 0 0
L, 3 , 5 - T R I M E T H Y L B E N Z E N E 0 . 0 0 0 0 . 0 0 0
. , 2  , 4 - T R IM E T H Y L B E N Z E N E 0 . 0 0 0 0 . 0 0 0
L, 2 , 3 - T R I M E T H Y L B E N Z E N E 0 . 0 0 0 0 . 0 0 0
J - D ÉCANE 0 . 0 0 0 0 . 0 0 0
JNDECANES AND H E A V I E R 0 . 0 0 0 0 . 0 0 0

10L P E R C E N T  C 6 * S = 2 . 2 5 1

1 0L  P E R C E N T  C 7 +  = 2 0 . 6 8 1

0 . 1 5 7
0 . 0 8 9

0 . 2 1 1  
0 .  1 2 6

“  0 . 1 5 1  
0 . 0 8 6

0 . 0 6 7
0 . 0 4 0

0 . 9 7 9
2 . 8 1 4

1 . 2 9 3
3 . 7 7 5

0 . 9 4 5
2 . 7 1 5

0 . 4 1 4 .
. 1 . 2 0 8

0 .  1 2 2 0 . 1 7 1 0 . 1 1 7 0 .  0 5 5
0 . 2 1 1 0 . 2 9 7 0 . 2 0 3 0  . 0 9 5 -
0 .  1 0 6 0 . 1 4 9 0 .  1 0 2 0 . 0 4 7
0 . 1 1 9 0 .  1 6 7 0 . 1 1 4 0  . 0 5 3
0 . 2 7 4 0 . 3 8 6 0 . 2 6 4 0 . ^ ^
0 . 3 4 8 0 . 4 9 0 0 . 3 3 6 0 . 1 5 7
0 . 3 0 1 0 . 4 2  4 0 . 2 9 0 0 .  1 3 5
1 . 1 1 3 1 . 3 2 5 1 . 0 7 4 0  . 4 2 4

7 2 . 2 0 0 3 9 . 6 2 5 4 8 . 4 4 8 . 1 2 . 6 8 1

E
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TABLE I I I

COMPONENT COMPOSITION OF THE GAS, LIQUID AND COMBINED STREAM 
FROM THE ELDFISK 2/7-3X WELL, DST 4, FLOW 4

Geochem. Br. Code - gas, KGA; liquid, KGB

COMPONENT OAb SAMPLE L I  Q U I D  S A i i P L b ______________C O M BINE D S T K b A n

F T  P C T . i l  UL PCT u T  P C T . h u L  PCT 0 T P C T . MOL P C T .
----------------- — — — —— — — ------- ------- — —---- — ----- — — — — — — —

EL I  On
Y U K G o EF  S U L F  l O t

0  • UUO
u • u o o

0 .  o o o  
0 . 0 0 0

0 . 0 0 0  
o .  O o o

0 . 0 0  0 
0 . 0 0 0

0 . 0 0 0  
0 .  u u O

0 . < A
o .  o o o

X Y G 6 : + AKGUi ' 1 
I T K O G t r i

0  . UUO 
0 . 3 6 4

0 • 0 0 0  
0 . 2 6 8

0 . 0 0 0  
0 . 0 0 4

0 • o o o  
0 . 0 2 3

0 . 0 0 0  
0 .  0 V 1

0  • (
0 .  1 8 3

•.; > o C«! D I O X I D E
r-'j ‘-i A P! E .

6  . 0 0 6  
o 3 • o 0 4

3 . 2 4 4  
8 0  . 9 2 3

0 . 1 4 2
0 .  8 4 8

0 • 4  9 b 
8 . 1 3 1

1 . 8 ^ 0  
1 6 . 1 3 b

f  2 . 3 1 8  
- 6 6 . 3 0 4

Ti - iAivE ,, 
R 0  P A i \ t

i  4  • U 16
0 • 9 2 4

9 . 6 1 4
4 . 1 3 0

0 . 8 6 4
1 . 6 b  8

4 •  3 6  ( 
6 . 8 1 7

4 . 1 7 6  
3 • 7 0 3

7 . 7 7 3  
4 .  7 0 1

S U d UT A HE 
-  U f  a  i E

1 . 0 8 4
2 • b  7 7

0 .  3 8 o 
0 . 9 4 0

0 . 4 2  4
1 . 8 8 0

1 .  1 2 1  
4  • 18  0

0 . 6 8 8
2 . 1 1 4

0  * 6 3 1  
2 .  0 3 b

S G P c N T  A n E 
- P E N T  ai  ! t

0 • 6 6 6 
0  • 6 0.6

0 . 1 6 6
0 . 1 9 6

0 . 8 4 2
1 .  3 8 8

1 1 . 7 9 8  
2 . 9 8 9

0 .  9 2  4  
1 . 4 6 7

0 . 7 1  7 
1 . 1 3 1

F i i Si it X / A f t  
Y C L G P E N T  Ai \E

0 . 0 0 0  
0  . 0 6 1

o . O O O
0 . 0 1 8

> 0 . 0 1 3
o .  17  o

0 . 0 2 3
0 . 3 7 3

0 . 0 1 2
0 . 1 7 0

0 . 0  0  l
o .  1 3 6

. 3 - D i o E T H Y L  b U T AH E 
- 1 : t  T ri YL  P E »‘ ‘T A N E

0 . 0 1 0
0 . 1 4 0

0 .  0 0 2  
0 . 0 3 3

0 . 0  8 4  
0 . 6 0 1

0 . 0 9 b  
1 . 0 7 3

0 .  0  8 2  
0 .  8 9 3

o  . 0 3 s -  
0 . 3 8 6

-  ET H Y L P E i  T A N t  
-.••i t  X a i -.E

Ci . 0 6 0  
0 . ^ 2 2

0 . 0 1 6  ' 
0 . 0 8 2

0 . 3 6 6  
1 . 3 8 0

0 • 0 8 8  
2 .  4 6  2

0 .  3 4 7
1 .  3 b 8

0  . 2 2 6  
0 • 8 6  t .

F T h  Y L C YC L U Per,1 T AM t  +  2 ,  2 - D  I i  I E T h Y  L P E N  f  A N E  
, A —D i .  l E T H Y L P E r  TAME

0 • u 8 6 
0  .  0 0 8

0 . 0 2  0 
0 . 0 0 1

0 . 6 8 1  
0 .  0 7 9

1 •  2 4 4  
0 .  1 2 2

0  .  6 8 3  
0 . 0 7 6

0 . 4 3 4

- . Z E . i t  +  2 , 2 , 3 - T K  I h t  T F i Y L B U T A N t  
YCLOi  i t X A i  :t: +  3 , 3 - D l H H T H Y L P E n T a N E

0 •  0 18 
0  .  O b i

0 .  0 0 4  
0 . 0 1 4

0 . 2 1 8
0 . 7 3 4

0 •  4 2 4  
1 . 3 4 1

0 . 2 0 4  
0 . 6 9 6  *

o  • , r*ro
0 .  4 6 3

—. . 11 . lY L H E X A n E
, 3 - 0  l i  s E T H Y L P t i v  TAr . b  + 1 ,  1- L )  I  M t C Y C  LO. Pt l V l '  .

0 . 0 2 7  
0  •  01  8

0 .  0 0 6  
0  . 0 0 3

o .  3 7 b 
0 . 2 2 6

0 . 8 7 b
u . 3 4 7

0 . 3 8 8
0 . 2 1 4

0 . 1 9 8  
0 .  1 1 9

— . i t  l HY LFin X ANE
- C  i  S - 3 - 0  I f i t  THY LCYCL UPEi MT AN t

0 . 0 3 0  
0 .  o 11

0 .  0 0 b  
0  . 0 0 2

0 . 4 4  2 
0 . 1 8 0

0 .  b 7 8 
0 . 2 8 2

0 . 4 1 8
0 . 1 7 0

0 . 2  3 d  
u .  0 9 7 :

- T ;v 1. S - 3 - 0 1 r iEC YP t rJTAiM E + 3 -  t T i  lY L P E n T a i  : t  
- T k a .  ; S - 2 - 0  I t . t TH Y L C Y C L O P  t  NT AN t

0 .  0 11
0 . 0 2 1

0 .  0 0 2  
0 .OC/4

0 . 1 7 3
0 .  3 6 6

0 .  2 7 2  
0 . 8 6 8

0 • 1 6 4  
0 . 3 3 6

0 . 0 9 3  
0 .  1 9 1

- r ; E P T  A n E
- C l  S - 2 - D  I i  t ETHY L C Y C L U P  f  N T A N E

Ci •  u 8 0 
0  •  OCJC)

0 . 0 1 b
0 . 0 0 0

1 . 4 8 6  
0 .  0 8 7

2 . 2 / 8
0 . 1 3 6

1 .  3 9 8  
0 .  0 8 1

u .  7 8 1
0 .  0 4 b

: C Y H t X  + 2 ,  2 —D I i  it F i t X  + 1 ,  1 » 3 — I K l  iv;EC Y P t i \  I
,  - j  -  j.) I  HE T HY L h  t  X t

0  . 0 7 0  
0 •  0 0 0

0 .  0 1 4  
0 . 0 0 0

1 . 8 3 2  
0 .  0 7 2

2 .  3 9 9  
0 . 0 9 7

1 . 4 4 0  
0 •  Oo (

0 . 8 2 1  
0  o 0 D b

61
1

, 3 - D  1. i ETHY Li - . EX A . . t  + E T H Y  LCY CL UP Er lT A N t
? 2 , 3 -TK I-i i ET i . Y L P E N T A N F

0 . 0 0 7  
0 • 0 0 0

0 .  0 0 1  
o . o o  o

0 . 2 2 9 
0 .  0 0  0

0 .  3 0 9  
0 . 0 0 0

0 . 2  18
0 .  0 0  0

0 . j. 0 D 
0 » 0 0  o

tototo
1

- i ix. -. : S - 2 - C  i  S - 4 - T i n  I  Fi t  T H Y L C  YC LUPEimTA n E 0 • 0 0 0 0 . 0 0 0 0 . 0 8 8 0 . 1 2 u 0 • 0  8 1 0 . 0 4 0 -o
to



TABLE m(continued - 2)

, 3 -  D I H E  T H Y L h  E X A i\i E A U . u o o 0 . 0 0 0 A  . 0 1 6  
0 . 7 6 3

0 . 0 2 2 0 . 0 1 3 U.  0 0 7  .
LUEr l E 0 . u 2 4 0 . 0 0 3 1 .  2 7  7 0 . 7 1 7 0  . 4 3 3

. - T k A i  . S - 2 - C I  S - 3 - T  K I  HE THY LCY CL uP  E imT A imE 0 • uUO 0 . 0 0 0 U .  0 0 0 0 . UOO 0 .  OuO 0 .  0 0 u
, 3  y 4  -  T i< 11; E T hY L P E H T A N E 0 . 0 0 0 u . u o u 0 . U U 6 0 .  l i b 0 .  0 6 0 0  . 0 3 9 *  *

' y 3 —0 1 i iE HE X + 2  y 3 y 3 — i K I  i i EP E i' 1 + 2 —r-i E i  — E 1 HE NT 0 . UOO 0 . 0  0 0 0  .  1 1 3 U . J. 3 2 O' .  1 U 3 U.  ( )31 
U . 2 1 o—n E T H Y L H E P T a NE + 4 —i i E T H Y L H E P T A N E 0 . UOO 0 . u o o 0 . 4 7 3 U .  6 3 9 0 . 4 4 1

y ‘ r—i.) I  i ; E HE X + i —C I  S—2 —1 k a H—4 —*1 K I  h EC Y PEHT 0 .  u l  1 0 . 0 0 2 U .  16 9 0 . 2 3 3 0 . 1 7 6 U.  067-
- E T r i Y L  HE XANE 0 . u o o 0 .  u o o U • U 2 o U . U 3 6 0 . 0 - 1 3 U . 0 1 2
- i  iir T l i YL  HE H T A i ' E + 3 —HE —3 — ET HY L H EiM 1 AI\ ‘ E 0 . UU6 0  . O u l 0 . 3 3 0 U . 4  /  1 U . 32  6 0 .  1 6 0
. 2  , 5 —T -< I i-i6 1 i EX + 1 y I  y 3~  T k  — 4 — 1 E T k  Ai  l t C  YP EN 1 • 0  . UOO 0 .  0 0 0 0  .  U 16 U .  U l 9 0  . 0 1  3 U . 0 0 6 *
— C i  S - 2 - C  I 3 — . - T K  l i  l E T h Y L C Y C L  OPE n T a n E 0 . 0 0 0 0 . u u u U .  0 2 6 0 . 0 3 9 0 . 0 / 1 6 . 0  • 0  1 3
-  f  i\;\ -S—4  + i - C I S - 3  + i  y i — u l  i- E o Y l i t X a i m E 0  . 0 0 9 0 . 0 0 1 0 . 3 3 6 U .  7 6 2 0 . 3 1 6 0

i - riE — 3 - E T H C Y P E i ' i T  + 2 y 2 y 4 - T K  I nfc 1 H Y L H e X a i mE 0 . u o o 0 . 0 0 0 0 .  U7 6 U . 1 0 4 0 . u 7 1 0 . W 3
i —;. E - T k  Ai S—2 + 1—i ;E — C l  S - 3 -  E I HY LC Y P E i j 1 AjviE 0 • uOO o . u u u U . 17  9 0 . 2  4 6 0 . 1 o 6 U . 0  6 3
. YCL ( -EPT a h E 0 . 0 0 0 0 . 0 0 0 U . 0 3 9 U . 0 9  3 0 . (J 3 3 0 .  0 3  1

-  u C T a  i - E + 1 -  T K Aiv S -  2-1.) I Pi ET H Y L C YC L U Pi E X A h  E 0 . U 2 2 U . 0 0 4 1 . 2 1 4 1 . 6 3 4 1 . J. 3 3 0 . 3 3 3
1.- C I S  - 4  -  U 1 1 - E T H Y L C YC L U H E X A N E 0 .  u o o 0 . u o u 0 . 3 2 1 U . 4 4 1 U .  2 9 9 t  U . 1 4 9

-  Y KA -: S - 3 —L) 1 1 - E THY LC YC L U H E X  Ai !  E 0 .  uUO 0 .  OC'U 0 . 1 2 6 U . 17  2 0 . 1 1 7 ) .  i 8
y 2 , 4 - T K  I i EHE X A i ! E + I  S O P a OP Y L C Y C L U P E i v T  . 0 .  u u O 0 . 0 0 0 U . 0 2  o 0 . 0 3 1 0 . 0 2 4 0 *  0 1 0  .
• 3 y 3  — T i l l -  E PlEXÅrJE + 2 y 2 —U l H E I H Y L H E P 1ANE 0 . UOO 0 .  0 0 0 0 . 0 2 1 U . U 2 3 0 . 0 19 0  • 0 Uo

L -  -ET n Y L  - C  I  3 - 2 - E  THY L C Y C L b  PEi  T a i i E 0 .  u o o u . 0 0 0 0 . 0 / 6 0 .  i  0 7 0 . 0 7 3 U .  0 3  6
y 4 -  ; i . i EPi EPT  Ai ‘E + 2y  2» 3 -  I R I i  i ETHY  L h E X a i mE 0  . 0 0 0 u .  o o o U . 1 7 4 0 .  2 0 9 u . 1 o 2 .u . 0  7 0

. y 6 - H  i i - iE HE P T a ImE + 1 —C l  S—2 —L) I i  t o  Y h t  X a i mE 0  . u o o 0 . 0 0 0 u . u u u U . UUu 0 .  OUU U .  OuO
- P  R O P Y L C Y P E i  T + 2 y 3 -  +  3 y 5 - U l  r - i EHEPTa i mE 0  . 0 0 0 0 . u o o u .200 0 . 2 7 3 0 . 16 6 0  . 0  9 3  •

: I . iY LC YC L Ll r  E X Am ! E 0 . 0 0 0 0 . u o u 0 . 4 1 2 U . 3 6 3 U . 3 6 3 U.  1 9 1
T n Y L b  r P Z  t r !  t 0 . UUO 0 . u o u U . 1 7 3 U . 2 3 4 0 . 1  o3 0  •  0.6 6
r 3 - l . i  I- E T h Y L h E  P T hr. E + 1 , 1 , 3 - TK I h  EC Y H E X A i E U . U U 0 u . u u u 0 . 2 1  ( (J • 2 6  1 0 .  2 0 2 o . o b 6

■ y 3 y 3 —T i l l  E T h Y L H E X A i ' l E o . u o o o . o o u 0 . 0 7 1 0 • 0 6 6 0 . 0 6 6 U . U 2 9
-  c T r ;YL - 3  - E T h Y  L H E X A imE 0  . 0 0 0 0 . 0 0 0 U • 0 4  7 U . 03) 1 0 . 0 4 4 0 .  0 1  9
- X Y L  EHE O . u U O o . o o u  • U . 0 6 6 0 . 1 2  7 U . 0 o 1 u  . 0 4 3 -
— X Y L E i i E  + 2 y 3 y 4 — TK i  i i E T H Y  LH EX Aim E 0  . UUO U . u o o U . b o 2 U • 0 o ( 0 . 6 3 3 U . ^ ^ 4

_o . 9■ y 3 — + 3 y 4 - U  I I  I ÉTHY L H E P T a h E 0 . uOO o . o o o 0 . 0 7  0 U • U 6 D U • U D 3
. ETHYL  OCT AHE . 0 . u o o u . u u u 0 . 2  7 9 0 . 3 3 6 0 . 2 3 9 u .  1 1 3

- -  -  Yi  IY LPjCT  AhE 0 . u o o 0 . 0 0 0 0 . 2  4 7 U .  2 9 6 0 .  2 2 9 - 0 .10  u
— ET Pi YLr iE P T /\i: E 0 .  u o o 0  . 0 0 0 0  • 0 3  6 U . Uo 7 0 . 0 3 2 0 .  0 2  2
- r  E T H Y L G C T A I mE 0 . u o o 0 . 0 0 0 U . 2 3 6 0 . 2 6  6 0 . 2 2 1 0 . 0 9 o
— X Y L E i i E  ( + A C —1 0  a L K a i m E) 0 . U 0 0 u . u o u 0 . 3 1 0 0  . 4 4 9 0 • 2 o  6 U .  1.32
y y 4 -  T K I  !-i i; T HY L PiE P TAHE o . u o o . U . 0 0 0 0  . U U U 0 . 0 0 0 0 . UUU u • 0 0 u
, 2 , 3 - T K 1 1 ETHY L H E P T A H E 0 . UUO 0 . UUO 0 . 0 3 6 0 . U 3 9 0 . 0 3 3 U . 0 1 0
y 2 , 6 - Y R I ; i E T H Y L H E P T A H E 0  . 0 0 0 0 . o u u U . 0 0 0 0 .  UOU 0 . UOO 0 . 0 0 0

PL K i i u H i i  v ;l; v 0  .  U 0  0 0  . 0 0 0 U .  UUO 0 . UOU U .  0 0 0 u .  00u
y o y :3 — j R I i iE T PiY LHE P T Ai \E 0  • uOO 0 .  0 0 0 U . 1 1 3 0 . 1 2 2 0 .  1U3 0  . 0 4 1
, 4 , 4 - T K  I -  i E T H Y L H E P T A H E 0 • u u O 0 . UUO 0 .  0 7 1 U • U /  6 U . U 6 3 0 . 0 2 3  MM

Q  --------------------------------------------------------------------------------------0 ---------------------------------------------------------------------------------------------------------o
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© #
TABLE i n  ( c o n c l u d e d )

c  • Q * •
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COMPONENT COMPOSITION OF THE GAS, L IQ U ID  AND COMBINED STREAM

FROM THE E LD F IS K  2 /7 - 3 X  W ELL, DST 1 8 ,  FLOW 2  « ’
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2 » 2 , 3 - T K I M E T H Y L P E N T A N E  0 . 0 0 2  0 . 0 0 0  0 . 0 0 2  0 . 0 0 3  0 . 0 0 2  0 . 0 0 2
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TABLE V ( c o n i t n u e d  -  2 )

- T  K A N S - 2 - C  I S - 4 - T R I M E T H Y L C Y C L U P E N T A N ^
1 3 - D  I M E T H Y L H E X A N E  
O L UENE
-  T R A i 1S -  2 -  C I S -  3 -  T k  I u E T HY L C Y C L O P E N T A N E  
, 3 , 4 - T R I M E T H Y L P E N T A N E
y 3 - D  H  EHi  X+2_y 3 1 3 - T l <  I h E P E i !T + 2 - n  E3 —El  P E N l  
—M E T H Y L H E P T A N E  +  4 - M E T H Y L H E P T A N E  
y 4 - D  I M E H E X  + 1 - C I S - 2 - T K a M - 4 - T k I . - i £ C Y P E h T  
- E T H Y L H E X A N E
- h E T H Y L H E  P T ANE + 3 —ME—3 —E T H Y L P E N T A N E _____
• 2 1 5 —T RI  iE H E X + 1 y 1 » 3—1 R - 4 -  i ETRAM EC YP ENT • 
- C I S - 2 - C I S - 4 - T R  I H E T h Y L C Y C L O P E N T A NE 
- i  ANS—4  + l - C I S - 3  + 1 » 1— u l  MECY-HEXANE 

i - , E - 3 - E T H C Y P E N T  + 2 y 2 y 4 - T R I M E T H Y L H E X A N E  
—j E - T R A  S - 2  + l - i  E - C  I S —3 -  ETHY LC YHE NT a u t
Y C L O h E P T A N E ________________  _ __
- O C T A I  E +  1 - T R A N  S - 2 - D I  MET HY LC YC LOHE XANE 
- C l S - 4 - D I M E T H Y L C Y C L 0 H E X A N E  

L - T R A N S - 3 - D I M E T H Y L C Y C L O H E X A N E  
I y 2 f 4 - T R I M E H E X A N E  + I S Q P K O P Y L C Y C L O P E N T  . 

y3  y 5 —T R I  - +  2 y  2 —D I M E T H Y  L H E  H I ANE
-  E T H Y L - C I S - 2 - E T H Y L C V C L Q P E N T A N E _____________

!.y 4 —D I M  EHE r  / b + 2 » 2 y 3 — FR I  MET HY LHE XA NE
I y 6 —D I M E H E  P T A N E  + l ^ C I S —2 —D I M E C Y H E X A N E  
—P R O P Y L C Y P E N T  + 2 y 5 — + 3 y 5—O l M E H E P T A N E

:T HY LC YC LOI- iEX A N E ______________________________________
f T H Y L B E N Z E N E
>, 3 - 1 )  1L  E I  HI Y LHE PT ANE + 1 »  l y 3 - T R ' 1 m E_C YHE X A NE 
• , 3  , 3 - T K I i i E T HY L HEXA NE
!—ME I H Y L - 3  - E T  H Y L H EXANE  ______________
; - X  Y L E N E
- X Y L E N E  + 2y 3y 4 - T K  I im ETHY L H E X A N E _____________
, 3 -  +  3 y 4 - D I M E T H Y L H E P T A N E

•- i - .ET HYL O C T A N E _______________________________________
- h E T H Y L O C T A N E “

. - E T H Y L H E P T A N E
i - n  ETHY LOCT ANE 
l-XYLENE ( + A C-10 ALKANÉ) 
,2 y 4 - T K I i-iG T HY LHE H T AivE
t 2 , 5 - T R I M E T H Y L H E P T A N E _______
y 2 , 6 - T R I M E T H Y L H E P T A N E  

UNKNOWN * * *
,5 , 5-TRIMETHYLHEPTANE

.OOO 

.000 
. 0 0 8  
.  001 
.000 
.  000 
. 0  07 
.  000
. 0 0 3  
.  000 
.0 00 
.  0 0 0  
. 0 0 7  
.  0 0 0  
. 0 0 3  
. 001 
.007 
. 0 0 3  
.001 
.  00 0 
.000 
.000 
.ooV 
.001 
. 0 0 0  
.002 
.0 00 
.001 
.000 
.000 
.000 
.  0 0 0  
.0 00 
• 001 
.000 
.000 
.000 
.  0 0 0  
.000 
.  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 .  
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 .  
b .  
0 .  
0 .

000
000
001
000
ooo"
000
001
000
000
000
000
000
001
000 
uoo
UOO
001 
000 
000 
000 
000 
000 
0 0 0  
000 
000 
000 
000 
000 
000 
0 00 
000 
000 
000 
b o o  
000 
000 
000 
000 
000 
000 
ooo’
OUU
000

i v  . 0 7 0  
0 .  0 0 3  
0 . 3 2 1  
0.038  
0.000 
0  • 0 6  7 
0 . 2 3 4  
0 . 0 7 1  
0.015  
0 .  1 5 5  
0 . 0 0 8  
0.027  
0.288 
0 .  0 6  7 
0 .  1 7 5  
0 .  0 6 0  
0.513 
0 . 1 3 0  
U . 0 6 2  
0. 021 
0 . 0 0 9  
0 .  0 5 0  
0.09?  
0 .  1 0 4  
0 . 0 3 1  
0 . 2 5 9  
0 . 0 8 3  
0 .  1 7 3  
0.056  
0 . 0 5 1  
0.039 
0 . 2 r > 4  
0 . 0 4 6  
0 . 165 
0.081 
0 .  031.  
0.123  
0 . 1 3 3  
0.027  
0.068  
0.022 
0 . 0 4 3  
0.007

0 .  
0 .  
0 .  
0 .
0 .  

0 .  

0 .  
0 .  
0 .  

0 .  
“o '.  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
o . 
o .  
0  . 
0 .  
0 .  
u .  
0 .

0 .  
0 . 
0 .  
0  .

1 3 3
0 0 6
735
0 7 2
0 0 0
1 2 5
433
1 3 2
028
2 8 7
014
051 
5 4 2  
1 2 7  
3TT  
1 2 9  
9 4 9  
2 4 4  
118 
0 3 4  
0 1 4  
09 4 
1 8 0  
171 
060 
4 8  7 
165 
2 8 4  
0 9  3" 
0 8  4

0 .  
0 . 
0 .  
0 .  
0 .  
0 . 
0 .  
0 . 
0 .  
0 . 
0 . 
0  . 
0 .

0 7  9 
5 0 5  
077 
2 7 1  
1 3 4  
0 5 2  
2 0 3  
2 6 5  
0 4 0  
102 
0 3 3  
0 6 4  
u 1 i

0 . 0 7 9  
0 .  0 0 4  
0 . 3 6 1  
0 . 0 4 3
0 .  OUO 
0 . 0 7 6  
0 • 2 o 4  
0 .  080 
0 . 0 1 7  
0 .  1 7 4  
o . o  0 9  
0 . 0 3 1  
0 . 3 2 4  
0 . 0 7 6  
0 .  1 9 7  
0 . 0 6 7  
0  7 5  17  "
0 .  1 4 6
o  . o ? o
0 .  0 2 3  
0 .  0 1 0  
0.086
0 . I u 9  
0 .  1 1 7  
0 . 0 3 9  
0 . 2 9 1  
0.093  
0 . 1 9 4  
0 • C) 6 3 
0.057  
0.044  
0.285  
0.052, 
o .  105 '
0 .  0 9 1  
0 . 0 3 5

0  . 0 8 2  
0 .  0 0 4  
0 .454 
0 .  0 4 ^ *
0  . O O U

0 . 077 
0 .267- 
0 . 081 
0  .017 
u. 177- 
0  .008 
0 .
0  W
0 .  0 7 8  
0 . 2 0 4  
0 .  0 8 0

0.138 
0 .  1 5 0  
0 . 0 3 0  
0 . 0 7 7

0 . 8  8b
0 .  1 5 1
0 . 0 7 3  
0 . 021 
0 . 0 0  9  
0.058
U .  <3 9 9
O . 1 0  9
0 .037 
0 . 3 u o  
0 . 1 02 
0 . 175 
0 .0 5 7 
0  .052

0 .047 
O.  1 6 7  
0  . 0  6 2  
0 .  0 3  2 
0 . 1 2 9  
0 .  1 6 3  
0.024  
0 .  0 6 2

0 . 0 2 5  
0 .  0 4 8  
0.00 8

0.020 
0 . 039 
0*007
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TABLE V ( c o n c lu d e d )

2 , 4 , 4 - T R I M E T H Y L H E P T A N E ____________ ______________________ 0 , 0 0 0  0 . 0 2 6  0 . 0 3 9  0 . 0 2 0  0 . 0 2 4  *
v * *  A C - 9  iMAPHTHENE * * *  
T S U P R U P Y L B E N Z E N E

0 . 0 0 0
0 . 0 0 0

0 .  0 0 0  
0 . 0 0 0

0 . 1 1 1
0 .  0 6 0

U .  1 8 6  
0 .  1 0 6

0 . 1 2 3
0 . 0 6 8

0 . 1 1 3
0 .  0 6 5

- M O N A N E
> 9  N / v P H T H E N E S  + C - 1 0  A L K A N E S

0 . 0 0 1  
0 . 0 0 0

0 .  0 0 0  
0 . 0 0 0

0 . 4 7  2 
1 . 6 9 7

0 . 7 7 7
2 . 8 3 7

0 .  3 3 0  
1 . 9 0 7

0 . 4 7 9  
• 1 . 7 3 0

- P R O P Y L 8 E N  L ENE 
I - i  i E T i - i Y L - 3 - E T H Y  L B E NZ E NE

0 . 0 0 0  
0 .  0 0 0

0 . 0 0 0  
0  . 0 0 0

0 . 0 3 3  
0 .  0 9 9

0  .  U 9 7 
0 . 1 7 3

0 . 0 6 2
0 . 1 1 2

0  . 0 6 0  
0 .  108 '

i - n ETHY L - 4 - E  THY L 6 E N Z E N E  
l - i  i E T H Y L - 2 - E T H Y L BE NZ E NE

o . o o o
0 . 0 0 0

0 .  0 0 0  
0 . 0 0 0

0 . 0 6 4 -  
0 .  0 4 6

"  0 . 1 1 2  ' "  
0 . 0 8 2

U .  0 < 1 
0 . 0 3 2

.0 . 0 6 9  
0 - A

1 f 3 ? 5 — I R I  i i E T HY L ri E N Z E N E 
1 , 2 , 4 - T R I M E T H Y L B E N Z  E NE

0 . O 0 0
0 . 0 0 0

0 .  0 0 0  
0 . 0 0 0

0 .  1 0 6  
0 .  1 6 3

0 . 18  o 
0 . 2 8 7

0 . 1 1 9  
0 .  1 8 4

0 . W 4
0 .  1 7 7

1 . 2 , 3 - T K l i i E T H Y L B E N Z E N E  
— DEC ANE

o . u o o
0 . 0 0 0

0 .  0 0 0  
0  . 0 0 0

0 . 1 1 6
0 . 4 6 3

0 .  2 0 4  
0 . 6  8 7

0 . 1 3 1
0 . 3 2 0

0 . 1 2 6
0 . 4 2 3

J i iL> EC AN E S A N D H E AV I EK 0 . 0 0 0 0 .  0 0 0 b l . 0 9 ? 4 3 . 3 3 1 ‘ ....7 1  . 3 4 6 ' ' 2 6 . 8 6 6

*

UL P E R C E N T  C 6 1S = 3 . 7 3 9

OL PE R C E N T  C 7 +  = 3 8 . 8 0 7 •

•
•

VMfO
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TABLE V I

COMPONENT COMPOSITION OF GAS, L IQ U ID  AND COMBINED STREAM 
FROM E LD F IS K  2 /7 - 3 X  W ELL, DST 1 8 ,  FLOW 3 _________

CUMPONENT b A S  S A M P L E L I Q U I D Sa p i P L E C U n b I  NED S T k e a m

WT P C T . r i U L  PCT WT P C T . H U L  PCT WT P C T . imU L  PCT-

A
i £ L  I U M 0 .  OOO 0 . 0 0 0 0 .  000 0 .  000 0 . 000 o . m

l Y D R O G E N  s u l f i d e 0 .000 0 . 0 0 0 0 .000 0 . 0 0 0 0 . 000 o . o o o
j X Y G t N  + ARGON 0 .  000 0 .000 0 .  000 0 . 0 0 0 0 . 000 0 .  000

I T K O G E N 0 . 3 4 4 0 . 2 8 4 0 . 0 2 6 0 .211 0 .  068 0 . 2 4 7
; A KB UN O l C J X I u t 2 4 . 3 8 8 12  . 9 2 0 0 .  3 0 8 1 . 3 9 1 3 .  0 9 6 , 7 . 1 2 3

E T HAI \E: 4 9 . 3 2 6 7 1 . 3 9 8 0 .2  68 3 . 7 9 0 5 . 8 3 U 3 6 . 8 1 2
- THAME , 1 1 . 6 3 4 8 . 9 6 4 0 . 4 4 4 3 . 3 3 4 1 .  8 0 9 6 .  0 9 4
JKUPANE 8 .6  8 7 4 . 5 5 6 1 . 1 5 2 3 . 9 2 6 2 . 2 8 8 5 . 2  5 7
[ S U b U T A N E 0 . 8 0 1 0 . 3 1 8 0 . 2 3 6 0 . 9  20 0 . 3 3 9 0 . 6 2 6

— d UT AN E 2 . 3 2 7 1 . 0 0 3 1 . 1 3 3 4 .  4 2 2 1 . 5 8 0 2 . 7 5 3
! S u P E N T A N E 0 .  3 6 3 0 . 1 8 0 0 . 3 2 6 1 . 6 3 3 0 .  o o 3 0 . 9 3 4

- P E N T A N E 0 . 3 4 3 0 .  1 7 4 0 . 6 7 6 2 .  1 2 6 0 . 8 3 5 1 . 1 7 2
E U HE X A N E 0 .  0 0 3 0 .000 0 .  002 0 . 0 0 7 0 .  0 0 3 0 .  0 U 4

: Y C L O P E N T A N E 0 . 0 3 3 0 . 0 1 8 0 .  1 6 3 0 . 3 3 4 0 . 1 9 5 U . 2 8 2
I , 3 - D I H E T H Y L B U T A N E 0 . 0 0 4 ’ 0 .001 0 . 0 1 2 0 . 0 3 3 0 . 0 1 5 0 •  0‘ 1 I

t-\-\ E T H Y L P E N T  ANE 0.102 0 . 0 2 7 . 0 . 3 3 8 0 . 8  9 0 0 .  3 9 9 0 . 4 6 9
3 - i  . E T H Y L P E N T a NE 0 .  0 6  4 0 . 0 1 7 0 . 2 3 9 0 . 06  1 0 . 3 0 3 0 .  3 5 7

- H E X A N E 0 . 1 3 2 0 .  0 3 3 0 . 6 2 2 1 . 6 3 6 0 . 7 2  7 0 . 8 5 4
E T H Y L C Y C L U P E  N T ANE + 2 , 2 - D I N E T h Y L P E N T A l M E 0 .  0 8 4 0 . 0 2 3 0 .  3 4 3 1 . 4 6  4 0 .  6 3 1 0 .  J ^60

4 - D I N  E T H Y L P E N T A N E 0 • U 0 5 0 . 0 01 0 . 0 2 7 0 .  0 6 3 0 . 0 3 2
E k ZENE  + 2 * 2 »  3 - T R I  HE THY LBUTAi ME 0 .  0 0 8 0 .002 0 .  0 8 3 0 . 2 4 1 0 . 0 9 6 0 . T 2 4

: :y c l o h e x a n e  + 3 , 3 - d i m e t h y l p e n t a n e 0 . 0 3 5 0 . 0 0 9 0 . 3 4 1 0 . 9 1 9 0 . 3 9 4 0 . 4 7 5
2 - H E T H Y L H E X A N E 0 . 0 1 5 0 . 0 0 3 0 .  1 7 6 0 . 3 9 8 0 . 2 0 3 0 .  2 0 p
?. »3 - D  I M E T H Y L  PENTANE + 1 ,  1 -  D I  M E C Y C L O P E N T  . 0 . 0 1  0 0 . 0 0 2 0 . 1 1 8 U .  2 6 8 0 . 1 3 6 0 . 1 3 »
3 - i - iETHYL H E XAN E 0 . 0 2  0 0 . 0 0 4 0 . 2 3 7 0 . 5 8 1 0 .  2 9 o 0 .  2 9 9
] . - C i  S - 3 - D  I HE THY L C Y C L O P E N T A N E 0 . 0 1 0 0 . 0 0 2 0 .  1 3 4 0 . 3 1 0 0 . 1 3 3 0 . 1 6 U
1 -  T R A n S - 3 - D  l i ‘ i ECY PENT ANE + 3 - E T H Y L  P E N T A N E 0 .  01  0 0 . 0 0 2 0 .  1 4 8 0 . 3 4 3 0 . 1 7 1 0 .  1 7 7
). - T  R A N S - 2 - D  I Pi ETHY LCYC L O P E N T A N E 0 . 0 2 0 0 . 0 0 4 0 . 2 7 5 0 . 6 3 3 0 . 3 1 7 0 . 3 2  7

— HEP T ANE 0 . 0 3 6 0 . 0 0 8 0 .  3 8 4 1 . 3 2 3 0  . 6 7 3 0 .  6 8 1
I  - G I S - 2  - D I I'-i E TH Y LC Y C LU P E NT A NE 0 . U 0 3 0 . 0 0 0 0 . 0 4 9 U .  1 1 3 0 . 0 3 6 0 . 0  5 8

ECYhl EX + 2 , 2 - D I M E H E X  +  1 ,  1 , 3 - T K I h E C Y p ENT 0 . 0 4 0 0 . 0 0 9 0 .  7 5 7 1 . 7 4 8 0 . 8 7 1 0 .  8 9 o
2 »5 - D  I M E T H Y L  HEXANE . 0 . 0 0 6 0 . 001 0 . 0 2 2 0 . 0 4 3 0 . 0 2  6 0 . 0 2 3
2 , 4 - U  If  i E T H Y L H E X a NE + ETHY LCYC L O P E N T A N E 0 . 0 0 0 0 .000 0 .  1 6 0 0 . 18 0 . 1 8 3 0 .  1 6 3
2 * 2  » 3 - T R I M E  T HY L P E N T a NE 0 . 0 0 3 0 . 0 0 0 0 . 0 0 1 0 . 0 0 3 0 . 0 0 2 0 .0  02
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TABLE V I

- T R A N S - 2 - C I S - 4 - T R I M E T H Y L C Y C L U P E N T A I mA  
, 3 - D I M E T H Y L H E X A N E  

L i L U E N E
- T  R A N S - 2 - C  I S - 3 - T K  I h E T H Y  LC YC LCJKEiMTANE
j  3 , A - TK I  i- ETHY LK ENT AiME
, 3  - D 1 1 El E ■ + 2 ,  3 , 3~ 1 K111E K bi'11 + 2 — n E 3— ET KENT
-  ETHYL HEPTANE + 4 - M E T H Y  LHEPTANE
, 4 - D I H E H E X  + 1 - C I  S - 2 - T R  A h - 4 - Tk  I nEC YKEivT

i - E T H Y L H E X  ANE
-  E THYLHEPTANE +  3 - M E - 3 - E T H Y L P E N T A N E  ___
, 2 , j  — TR 11 EHE X + l  , 1 1 3 —TR—4 — I E I KAi-icC YKEim I • 
- C  I S - 2 - C I S - 4 - T R I 0 E T H Y L C Y C  LGKENTAi \ lE 
- T R A N S - 4  + 1 - C l  S - 3  + 1 * i -L» I ME CY H EX A NE  
- H  E - 3 - E T H C  Y PENT + 2 , 2 » 4 - T R I M E T H Y L H E X A N E

E - T R A N S - 2  + 1 - M E - C I S - 3 - E T H Y L C Y P E N T A N E  
YCLOHEPTANE _______
- O C T a NE + 1 -  T k A N S - 2 -131 KibTH Y LCYC LUHEXANE
- C I S - 4 - P I M E T H Y LCYCLQHEXANE _________
- T R A N S - 3 - P I M E T H Y L C Y C L Q H E X A N E
, 2  , 4 - T R  Ii-iE HEXANE + I SGKk D KY LC YC LUKENT .
, 3 , 5  - T R I H  EHE X Å N E + 2 , 2 - U I n E T h Y L h f c P T a n E 
- i - . E T H Y L - C I  S - 2 - E T H Y L C Y C L U R E N T m n E 
, 4 - D I M E H E P T A N E  + 2 , 2 , 3 - T R I  M E T H Y L H E X A N E  
»6 - P I M  E HE P T AN E + 1 - C  I $ - 2 - P I M E C Y H E X A N E  

- R R Q E Y L C Y  PENT + 2 , 3 -  + 3 , 5 - P l M E H E P T A N E
T H Y L C YCLOH E . X A N E _____

■*i HY L BENZENE
> 3 - P I H E T H Y L H E P T A N E  + 1 ♦ 1 , 3 - T R I M E C Y H E X A N E  
,  3 , 3 - T R I M E T H Y L H E X A N E
-  E T HY L —3 -  ETHY LHE X ÅN E ___________________________
- X Y L E N E
- X Y L E N E  + 2 , 3 , 4 - T R I M E T H Y L H E X A N E ____________
, 3 -  + 3 , 4 - D I M E T H Y L H E P T A N E  
- M E T HY LOC T ANE 

E THYLOCTANE
-  -  T H Y L H E P T A NE____________ . ______________ .______
- f E T H Y L O C T A N E
i - X Y L E N E  ( + A C—10 A L KANE )____________________
, 2 , 4 —T R I M  ETHY Li iE PTANE
. 2 , 3 - l k  I ;mE T HY L H E P T AN E___________________________
* 2 , 6 —TRI I *  ETHYLHEPTANE
* *  u n k n o w n  * * *

2 , 3 ,  3 - T k I  r i E T H Y L H E K T A N E

0 .  UOO 0 . 0 0 0
0  . 0 0 0 0 . 0 0 0
0 . 0 1  1 0 . 0 0 2
0 . 0 0 1 0 .  0 0 0
0 .  OUO 0 . 0 0 0
0  . 0 0 1 0 .  0 0 0
0 .  0 0 7 0 . 0 0 1
0 • UU2 O . O O o
0 • UOO 0 . 0 0 0
0  . 0 0 4 0 .  OUO
0 .  0 0 0 0 . 0 0 0
0  . 0 0 0 0 . 0 0 0
0 . 0 1 0 0 . 0 0 2
0  . 0 0 0 0 . 0 0 0
0 .  0 0 4 0 . 0 0 0
0 . 0 0 1 0 .  0 0 0
0 . 0 1 0 0 . 0 0 2
0 . 0 0 4 0 . 0 0 1
0 .  0 0 1 0 . 0 0 0
0 . 0 0 0 0 . 0 . 0 0
o . o o o 0 . 0 0 0
0 . 0 0 0 0 . 0 0 0
0 .  0 0 1 0 . 0 0 0
0 .  0 01 0 .  0 0 0
0 .  0 0 0 0 . 0 0 0
0 . 0 0 4 0 . 0 0 0
0 .  0 0  0 0 . 0 0 0
0 . 0  02 0 .  0 0 0
0 .  0 0 0 0 . 0 0 0
0 . 0 0 0 0 .  UOO
0 .  OUO 0 . 0 0 0
0 . 0 0 3 0 .  0 0 0
0 . 0 0 0 0 . 0 0 0
0  . 0 0 1 0 .  OOo
0 .  0 0 0 0  .O O U
0 . 0 0 0 0 .  0 0 0
0 .  0 0 1 0 . 0 0 0
0  . 0 0 1 ' 0 . 0 0 0
0  .  OuO 0 . 0 0 0
o  . u o o 0 .  0 0 0
o . u u o 0 . 0 0 0
0 . 0 0 0 O . U O O
0 .  0 0 0 0 . 0 0 0

( c o n t in u e d  -  2 )

0. 00 b 0.02b 0. 200 0.06b 0 . 1 b 1 U .062 
0.538 0.U75 
0.065 U .U22 0. OUb 
0.051
o. r o iU . lUb 
0 .031  
0.26b

U.^^3
9

u. 043 
0 . 1 3 3 
0 • (! 7 
U • () 3 L 
0 . 116 
0 • I d I
0. 02 3
u .077  
0 .  O u u  
0 .036  
u. 006
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TABLE V I  ( c o n c lu d e d )

f 4  f 4 - T R I M  E T HY LHE P TAN E O. OUO O . u u u  O . U 2 Y 0 . 0 4 3  0 . 0 3 1  0 . 0 2 2
# #  A C - 9  NAPHTHENE * O . O U l  0 . 0 0 0  0 . 1 1 4  0 . 2 0 6  0 . 1 3 1  0 . 1 0 5

I SOPROPYLBENZENE Q . 0 0 0  0 . 0 0 0  O . O o l  0 . 1 1 3  u . U Y O  0 . 0 3 0
AIME • 0 . U 0 4  0 . 0 0 0  0 . 4 8 3  0 . 8 5 5  0 . 5 5 4  0 . 4 3 7 *

> 9  H - ' c r l S  + c -  l o  a L K A N E S  , 0 . O 0 2  0 . 0 0 0  1 . 7 5 1  3 .  1 4 4  2 . 0 0 5  * 1 . 6 0 b
- P R O PYLBENZENE 0 . 0 0 0  0 . 0 0 0  0 . 0 3 b  U . u 7 2  0 . 0 4 4  0 . 0 3 7
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TABLE V I I I
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C H ^ C T E R IZ A T IO N  OF DANIAN AND .JURASSIC A D E  OILS  
EUJFISK  2 /7 -3 X  v e l l . n o r v æ g ia k  s e c t o r , " t h  s e a

TABLE IX _ Er-222-73

F o r ma t i o n  Te s t e d   D a n ia n
D r i l l  S te m  T e s t  
F lo w  N o ,
D e p th :  M e te rs  

F e e t

GEOCHEMISTRY CODE

2 3 4  5 
2 4  4  _  5 

2 9 1 0 -4 0  2 8 8 5 -9 8  2 8 7 0 -9  2 8 0 8 -5 8  
95A O -6A O  9 L 6 0 - 5 0 0  9 4 1 0 -4 0  9 2 0 5 -3 7 0

1 8  ' 
2'

1 8  1 8  
3  4 

3 5 0 4 -  3 5 2 0  
1 1 ,4 9 0 -1 1 ,5 4 0 _

1 8
5

KFP KFV KGB KGL ‘ XQN KQP KQR XQT

S P E C IF IC  GRAVITY
API GRAVITY

0 .8 5 0
3 5 .0

0.848
3 5 .4

.0 .8 4 7  
. 3 5 . 5  _

0 .8 3 7  
3 7 ,6  __

0 .8 3 8
2 7 .9

0 .8 9 4
26.8

0.890
2 7 .4

0 .8 8 5
2 8 .3

POUR POINT, ° C (°  F ) - 4 ( 2 5 ) - 7 ( 2 0 ) - 2 1 ( - 5 ) - 12( 10) 10( 50) 4 ( 4 0 ) - 7 ( 2 0 ) - 7 ( 2 0 )

v is c o s it y .C S ,  21°C ( 7 0 ° F )  1 2 . 0 ^ 1 2 .3 9 . 0 6.2 68.1 5 6 .4 7 7 .7 4 9 .3
38° C ( 100° F )  5 .8 5 . 8 5 .9 3 . 6 3 2 . 2 2 7 .3 3 3 .0 2 4 .4
5 4 ° C (1 3 0 ° F )  3 . 7

HETEROELEMENTS

• LFu „ .w T , 0 .2 5  .. 0 .2 3 0 .2 3 0 .1 9 0 .4 0 0 .4 0 . 0.41 __ 0.38

NITROGEN . WT % 0.20 . 0 .1 9 0 .1 7 0 . 1 4 0 .3 6 0 . 3 4 0 .2 9 0 .2 9
VANADIUM , PPM 0 .9 5 1.02 1 .1 7 0 . 7 2 3 .9 7 3 . 7 4 2 .9 5 . 3 .5 5
NICKEL. PPM 3 .5 6 3.10 3 .0 7 2 .6 7 '1 3 .2 0 1 3 .3 0 9 .3 3 11.00

MAJOR FRACTIONS

SATURATES. WT % 5 7 .2 6 1 .5 6 0 .5 6 9 .4 3 9 .0 3 5 .7 26.6 3 3 .8

a ro m a t ic s , w t  % 40.0 3 5 .6 3 4 .9 2 8 .7 5 3 .1 56.0 6 5 .4 5 8 .4

AS PH A LT1CS , WT % 2.8 2 . 9 4 .3 1 . 9 7 . 9 8 .3 7 . 9 7 . 8

CARBON ISOTOPIC 
COMPOSITION fcc^Jjg

A h  OLE CRUDE - 2 6 . 5 - 2 7 . 1 - 2 6 . 7 - 2 7 . 3 - 26. I - 2 6 . 3 - 2 7 . 0 - 26.6
-

SATURATES - 2 7 , 5 . - 2 7 . 7 - 2 6 . 9 - 2 7 . 0 - 26.6 - 26.6 - 2 6 . 3 - 26.8

AROMATICS - 2 6 . 5 - 2 6 . 4 - 2 6 . 3 - 2 6 . 5 - 26.0 - 2 6 . 5 - 2 5 . 9 - 2 6 . 4
ASPHALTICS - 25.8 - 2 5 . 8 - 2 5 . 9 - 2 5 . 7 - 2 5 . 6 - 2 5 . 5 - 2 5 . 8 - 2 5 . 6

AVERAGE ODD-EVEN 
PREDOMINANCE , OEP 1 .0 3 1 . 0 3 ’ 1 . 0 4 1 .0 3 1.11 1.11 1.11 1.12

*  D e te rm in e d  f r o m  3 3 °  C a n d  5 4 °  C V i s c o s i t i e s .



TABLE X
SOURCE ROCK £ 4 ^  LU AT ION DATA A

TERTIARY SIDEWALL CORES FROM THE E M fo S K  2 /7 -3 X .  NORWEGIAN SECTOR, NORTH^EA

GEOCHEMISTRY 
BRANCH 

CODE
DEPTH

METERS FEET l it h o l o g y

ca rb o na te
CARBON, 

WT %

ORGANIC 
CARBON, 

WT %

RATIO
SOLUBLE
/TOTAL
CARBON

SOLUBLE ORGANIC MATTER

TOTAL

WT % iC1 3 ® PDB

SATURATES

WT % POB

AROMAT ICS

WT % AC13«CPDB
ASPHALT ICS

WT % a d 3PDB

OOO—EVEN 
PREDOMINANCEOM IN

5fp

JGX 1920 63OO Glaystone 0.15 2.63 0. Ill 0.363 -25.8 42.1 -26.2 39.0 -26.5 18.9 -26.9

JGY 1951 6400 tt . 0.07 2.70 0.040 0.136 -26.7 43.8 -29.2. 34.5 -26.3 21.8 -26.4 1.84
JGZ 2012 6600 w 0.08 3.06 0.036 0.138 -26.0 25.9 -27.3 45.2 -26.3 29.0 -26.O 2.49
JHA 2057 6750 tt 0.22 3.20 0.028 0.111 -25.9 21.7 -27.5 45.1 -25.5 33.2 -25.6 2.13
JHB 2103 6900 ft 0.19 1.35 0.049 0.083 -26.1 21.4 _ 48f0 -26.3 30.6 -26.9 1.48
JHC 2149 7050 n 0.63 1.57 0.434 0.852 -27.4 61.6 -27.0 27:;0 -26.5 11.4 -26.4 1.02
JHD __ 2194 7200 tt 0.58 1.51 0.193 0.364 -26.3 26.0 -26.7 «.? -25.7 26.0 -26.2 1.81 .
JHE 2240 7350 « 0.18 1.26 0.052 0.082 -26.8 46.6 -26.9 35.2 -26.2 18.2 -26.3 1.68 .
JHF 2286 7500 tt 0.22 1.66 0.039 0.081 -26.7 29.6 44.1 -26.7 26.3 -26.5 ... 2.84
JHG 2332 7650 tt 1.15 1.16 0.102 0.148 -26.8 34.4 -29.1 43.8 -26.2 21.8 -26.2 1.25
JHH 2377 7800 ft 0.91 2.01 0.507 1.346 -27.0 64.4 -27.4 29.2 -26.3 6,4 -26.I 1.02

JHI 2423 7950 tt 0.22 0.76 0.086 0.081 -27.0 6.6 - . 65.6 -25.7 27.9 -25.9 1.94
JHJ 2469 8100 tt 0.12 1.63 0.067 0.137 -28.6 33.2 -27.5 49.3 -25.8 17.5 -26.3 1.69__
JHK 2530 8300 Tf 0.23 0.54 0.188 0.127 -25.9 35.4 -27.5 44V3 -25.4 20.3 -25.5 1.48
JHL 2560 8400 tt 0.32 1,36 — — — — — — — — -

JHM 2627 8620 ft 0.07 0.74 0.168 0.155 -26.5 - 36.2 -28.0 46.9 -26.I 16.9 -26.5 1.06
JHN 2667 8750 ft 0.12 0,86 0.205 0.221 -26.7 58.4 -27.5 29.1 -26.1 12.5 -25.7 1.15
JHO 2728 8950 ft 0.06 1.53 0.140 0.268 -28.7 24.9 -30.8 57.0 -27.4 18.1 -26.8 1.32

JHP 2758 9050 tt 0.05 1.06 0.133 0.177 -25.8 20.8 -27.1 49.2 -25.6 29.9 -25.2 2.06

JHQ 2792 9160 Limestone 6.57 0.46 O.4OO 0.230 -26,4 26.1 -27.5 36.7 -25.5 37.2 -25.8 1.35

* Claystone is olive black (5Y 2/l) soft, veryargillaceous, slightly calcareous and massive bedded witha trace of
muscovite; limestone is light olive gray (5Y6/1), argillaceous, soft and massive bedded.

E
r-222-73



Figure 1

COMPONENT COMPOSITION OF COMBINED STREAM 
TKftOUGH N—OECANE , BP =  345.4F (= 174.1C)
2 /7 -3 X (ELDFISK) WELL, N.SEA. NORWEGIAN SECTOR

Er-222-73

COMPONENT

HELIUM

HYDROGEN SULFIDE 

OXYGEN ♦ ARGON 

NITROGEN 

CARBON DIOXIDE 

METHANE 

ETHANE 

PROPANE 

£SOBUTANE 

N-BUTANE 

ISOPENTANE 

N-PENTANE 

NEOHEXANE 

CYCLOPENTANE 
2 ,3-DIMETHYLBUTANE

2—METHYLPENTANE

3—METHYLPENTANE 

N-HEXANE

METHYLCYCLOPENTANE ♦ 2 ,2 -0  I METH YLPENTANE 

2 ,4—D I METH YLPENTANE 

BENZENE + 2 ,2  ,3—TR IMETHYLBUTANE 

CYCLOHEXANE ♦ 3 ,3 -D  I METH YLPENTANE

2—METHYLHEXANE 

2 ,3—0 1 METH YLPENTANE + 1 ,1 -P I MECYCLOPENT.

3-METHYLHEXANE

f -C  I METHYLCYCLOPENTANE

I —TRANS—2—DI METHYLCYCLOPENTANE 

N-HEPTANE 

1—CIS—2—PI
MECYHEX ♦ 2,2-O IM EHEX ♦ 1 ,1 ,3 -TR  IMECYPENT 

2 ,5—DI METH YLH EX ANE

2 ,4—DIMETHYLHEXANE ♦ ETHYLCYCLOPENTANE 

2 ,2  ,3 -T R l ME TH YLPENTANE
1 -T R A N S -2 -C IS -4 -T R  I METHYLCYCLOPENTANE

3 ,3—DI METH YLH EX ANE

WT PERCENT OF SAMPLE



Figur» 2

qOMFONENT COMPOSITION OF COMBINED STREAM 
VHROUGH N -D E C A N E ,B P =  345.4F (= 174.1C) 

2 /7 -3 X  (ELDFISK) WELL, N.SEA, NORWEGIAN SECTOR

E r-222-73

COMPONENT

HELIUM
HYDROGEN SULFIDE 
OXYGEN ♦ ARGON 
NITROGEN 
CARBON DIOXIDE 
METHANE 
ETHANE 
PROPANE 
ISOBUTANE 
N-BUTANE 
ISOPENTANE 
N -PENTANE 
NEOHEXANE 
CYCLOPENTANE 
2 ,3—0 1 METHYL BUTANE
2—METHYLPENTANE
3—METHYLPENTANE 
N -HEXANE
METHYLCYCLOPENTANE ♦ 2 ,2 -0  I METH YLPENTANE 
2 ,4—DI METH YLPENTANE 
BENZENE ♦ 2 ,2 ,3-TRIMETHYLBUTANE 
CYCLOHEXANE ♦ 3 ,3-D I METH YLPENTANE 
2—METHYLHEXANE
2 ,3—DIMETHVLPENTANE + 1 ,1-OIMECYCLOPENT . 

YLHEXANE
i-D l METHYLCYCLOPENTANE 

rS-3-D|MECYPENTANE ♦ 3-ETHYLPENTANE

WT PERCENT OF SAMPLE
0 .5

4-------1-------1-------1-------H

3 - M ^ T H '

: M s
1-T R A N S -2-O I METHYLCYCLOPENTANE 

N—HEPTANE
I - C l  S -2 -D I METHYLCYCLOPENTANE 

MECYHEX ♦ 2,2-O IM EHEX ♦ t ,1 ,3-TRIMECYPENT 

2 ,5-DIMETHYLHEXANE

2 ,4 - 0 1 METH YLHEXANE *f ETHYLCYC LOP ENTANE

2 .2 .3 —TRI METHYL PEN TAN E

I —TRANS—2—C IS—4—TR I METHYLCYCLOPENTANE

3 ,3 -D I METH YLHEXANE 

TOLUENE
1 -T R A N S -2 -C IS -3 -T R I METHYLCYCLOPENTANE

2 y3 ,4—TR I METH YLPENTANE

2 .3 —DIMEHEX ♦ 2 ,3 ,3 -T R IM E P E N T  ♦ 2—ME3—ETPENT

2 —METHYLHEPTANE ♦ 4—METHYLHEPTANE

3 .4—DIMEHEX + 1-C lS -2 -T R A N -4 -T R I MECYPENT 

3-ETH  YLHEXANE
3 - METHYLHEPTANE ♦ 3 -M E -3—ETHYLPENTANE 
2 ,2 ,5—TR I MEHEX ♦ 1 ,1 ,3—TR—4—TETRAMECYPENT 
1 -C IS -2 -C IS -4 -T R  I METHYLCYCLOPENTANE 
t —TRANS—4 ♦ t —CIS—3 ♦ t ,1 —OI MECYHEXANE 
1 — ME—3—ETHCYPENT ♦ 2 ,2 ,4 -TR I METH YLHEXANE 
1 —ME—TRANS—2 
CYCLOHEPTANE
N-OCTANE ♦ 1—TRANS—2—DI METHYLCYCLOHEXANE

1 —CIS —4—Dl METHYLCYCLOHEXANE 

I-TRANS-3-OIMETHYLCYCLOHEXANE

2 ,2 ,4—TR I MEHEX ANE ♦ ISOPROPYLCYCLOPENT .

2 ,3 ,5—TR I MEHEXANE ♦ 2 ,2—DIMETH YLHEPTANE

1—METHYL—CIS—2—ETHYLCYCLOPENTANE 

2 ^ | ^ MEHEPTANE + 2 ,2 ,3—TR I METHYLHEXANE 

2 ^ ^ B *E H E P T A N E  ♦ 1 —C I S—2—D I MECYHEXANE 

N -^^P Y L C Y P E N T  ♦ 2 ,5 -  ♦ 3 ,5 - 0 1 MEHEPTANE 

ETHYLCYCLOHEXANE 
ETHYLBENZENE
3 ,3 -D I METH YLHEPTANE ♦ 1 ,1 ,3 -T R  I MECYHEXANE 

2 ,3 ,3—TR IMETHYLHEXANE
2 - M E TH YL-3-ETH  YLHEXANE 

P-XYLENE

M -XYLENE ♦ 2 ,3 ,4—TR I METH YL H EX AN E

2 .3 — ♦ 3 ,4—01 METHYLHEPTANE

4—METH YLOCTANE

2—METH YLOCTANE

3-ETHYLHEPTANE 

3-METHYLOCTANE

0-XYLEN E (♦ A 0 -1 0  ALKANE)

2 ,2 ,4 -T R  IMETHYLHEPTANE 

2 ,2 ,5 -T R  I METH YLHEPTANE 

2 ,2 ,6—TR I METH YLHEPTANE

•  •  •UNKNOWN*# •
2 ,5  ,5 -T R  I METH YLHEPTANE 

2 ,4 ,4 -T R  I METHYLHEPTANE
•  • •A  C—9 NAPHTHENE*• •
ISOPROPYLBENZENE 
N-NONANE

C—9 NAPHTHENES ♦ C - IO  ALKANES 
N-PROPYLBENZ ENE
1-M E T H Y L -3 —ETHYLBENZENE 
1—METH Y L-4-ETH YLBEN Z ENE 

1 -M ETH Y L—2—ETHYLBENZENE 

1 ,3 ,5—TRIMETH YLBENZENE 

I ,2 ,4—TR IMETHYLBENZENE 
1 ,2 ,3 -T R  I METHYLBENZENE 

N-DECANE
UNDECANES AND HEAVIER



S Ø M A R Y  OF SOURCE ROCK E V A L U A T lC ^ p A T A  
(OPTIM UM  RANGE FOR EACH PARAMETER IS ^ ^ IP P L E D )

SIDEW ALL CORES FROM, E L D F IS K  2 /7 - 3 X  W ELL, NORWEGIAN SECTOR, N . SEA

Figure 3 Er-222-73

TO TAL ORGANIC 
CARBON (W T.% )

GEOCHEM.
BRANCH

ODD-EVEN 
PREDOM INANCE 

(PEP)

RATIO OF 
RESIDUAL O IL /  

TOTAL ORGAN ICS

CARBON ISOTOPIC 
COMPOSITION UC13)

DEPTH
CODE METERS FEET

JGX 1920 6300

JGY 1 9 5 1 6400

JGZ 2012 6600

JHA 20 5 7 6 7 5 0

JHB 2103 6900

J # 214 9 7 0 5 0

JHD 2 1 9 4 7200

JHE 22 4 0 7 3 5 0

JHF 2 2 8 6 7 5 0 0

JHG 2 3 3 2 7 6 5 0

JHH 237 7 7800

J H I 2423 7 9 5 0

JH J 2469 8 1 0 0

JHK 2 5 3 0 8300

JH L 2560 8400
9

JHM 2 6 2 7 8620

JHN 2 6 6 7 8 7 5 0

JHO 2 7 2 8 8 9 5 0

JHP 2 7 5 8 9 0 5 0

JHQ 2 7 9 2 9160
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F ig u r e  U .  C o n c e n t r a t io n  o f  n - a lk a n e s  b y  c a r b o n  n u m b e r f o r  c r u d e  o i l  p ro d u c e d  f r o m  
D a n ia n - C r e ta c e o u s  a n d  J u r a s s i c  r e s e r v o i r s  i n  t h e  E l d f i s k  2 /7 - 3 X  w e l l ,
N o rw e g ia n  S e c t o r ,  N o r t h  S e a . K i t h  t h e  e x c e p t io n  o f  s a m p le  KGB, th e  d i s t r i b u t i o n s  
£ ° r  t h e  T e r t i a r y  o i l s  a r e  s i m i l a r  a n d  show  a h ig h e r  p e r c e n ta g e  o f  l i g h t  c o m p o n e n ts  
i n  t h e  n - a lk a n e  f r a c t i o n  t h a n  o i l s  f r o m  th e  J u r a s s i c  r e s e r v o i r .  The v a r i a t i o n  i n  
n - a lk a n e  d i s t r i b u t i o n  f o r  s a m p le  KGB p o s s i b l y  i s  th e  r e s u l t  o f  d i f f e r e n c e  i n  
s a m p l in g  c o n d i t i o n s .
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F ig u r e  5 . O d d -e v e n  p re d o m in a n c e  (O E P) as  a f u n c t i o n  o f  c a r b o n  n u m b e r  f o r  c ru d e  
o i l  p ro d u c e d  f r o m  D a n ia n - C r e ta c e o u s  a n d  J u r a s s i c  r e s e r v o i r s  i n  t h e  
E l d f i s k  2/7-3X w e l l ,  N o rw e g ia n  s e c t o r ,  N o r th  S e a . One p o s s ib le  
i n t e r p r e t a t i o n  o f  t h e  s i m i l a r i t y  i n  p e a k  p o s i t i o n  o f  th e s e  c u r v e s  
i s  t h a t  s o u r c e  r o c k s  w e re  d e v e lo p e d  i n  t h e  b a s in  u n d e r  a lm o s t  i d e n t i c a l  
c o n d i t i o n s  d u r in g  s e v e r a l  i n t e r v a l s  o f  g e o lo g i c  t im e .
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2 / 4 - 2 X  ( E k o f i s k )

1 1.10

11.00

0 . 9 0

1.10

1.00

1.00

0 .9 0
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2 /4 -4 A X  ( E k o f i s k )

3 0 / 1 3 - lX  ( J o s e p h in e )

2 / 4 - 5 X  (W e s t E k o f i s k )

1 /6 -3JC  ( S h e l l  A lb u s k t1 e l l )

15 20  25 3 0
C a rb o n  Num ber

35 4 0

f i g u r e  6. O d d -e v e n  p re d o m in a n c e  (O E P ) c u r v e s  a s  a  f u n c t i o n  o f  c a rb o n  n u m b e r f o r  r e p r e s e n 
t a t i v e  D a n ia n - C r e ta c e o u s  c r u d e  o i l s  f r o m  th e  N o r th  Sea T e r t i a r y  B a s in .  The 
c lo s e  s i m i l a r i t y  i n  p e a k  p o s i t i o n  f o r  t h e s e  c u r v e s  and  c u r v e s  f o r  D a n ia n -  
C r e ta c e o u s  c r u d e  o i l  f r o m  t h e  2 /7 - 3 X  w e l l  show n  i n  F ig u r e  5 i n d i c a t e  t h e  
T e r t i a r y  o i l  i n  t h e  a r e a  i s  o f  a  common o r i g i n .  E v id e n c e  i n d i c a t e s  t h i s  o i l  
o r i g i n a t e d  i n  T e r t i a r y  s o u r c e  r o c k  f a c ie s  a n d  m ig r a t e d  d o w n w a rd  i n t o  th e  
D a n ia n - C r e ta c e o u s  c a r b o n a te  s e c t i o n .  ( T h is  f i g u r e  i s  t a k e n  f r o m  r e p o r t  
l e t t e r  E r - 1 9 3 - 7 3 ) .
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F ig u r e  7 .  O d d -e v e n  p re d o m in a n c e  (OEP) a s  a  f u n c t i o n  o f  c a r b o n  n u m b e r f o r  
o i l s  e x t r a c t e d  f r o m  s h a le s  o f  J u r a s s i c  a g e  i n  t h e  3 8 1 4 -4 2 4 9  m 
( 1 2 ,5 1 0 - 1 3 ,9 2 5  f o o t )  i n t e r v a l  i n  t h e  E l d f i s k  2 /7 - 1 X  w e l l .  The 
OEP c u r v e s  f o r  t h e  c r u d e  o i l  p r o d u c e d  f r o m  th e  J u r a s s i c  s e c t i o n  
i n  t h e  E l d f i s k  2 / 7 - 3 X  sh o w n  i n  F ig u r e  5 a r e  q u i t e  s i m i l a r  t o  
t h e s e  OEP c u r v e s  a n d  i n d i c a t e  a  p r o d u c t - s o u r c e  r e l a t i o n s h i p .  
( T h is  f i g u r e  i s  t a k e n  f r o m  r e p o r t  l e t t e r  E r - 1 1 6 - 7 1 ) .
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F ig u r e  8. C o n c e n t r a t io n  o f  n - a lk a n e s  b y  C a rb o n  n u m b e r f o r  c ru d e  o i l  e x t r a c t e d  f r o m  T e r t i a r y  
c la y s t o n e s  i n  t h e  1 9 2 0 -2 7 9 2  m (6 3 0 0 -9 1 6 0  feet) i n t e r v a l  i n  t h e  E l d f i s k  2 /7 - 3 X  
w e l l ,  N o rw e g ia n  S e c t o r ,  N o r th  S e a . T h e se  c u r v e s  b a s i c a l l y  a r e  s i m i l a r  i n  t h a t  
t h e y  h a v e  a n  a b u n d a n c e  m axim um  i n  t h e  C -q  r a n g e .  The c la y s t o n e s  h a v in g  CEP 
v a lu e s  o f  1. 94- 2.84 a ls o  h a v e  p ro m in e n tS p e a k s  i n  t h e  C tq  r a n g e ,  i n d i c a t i n g  
t h a t  i n  th e s e  sam ple s  p e t r o le u m  g e n e s is  i s  n o t  f a r  a d v a n c e d .  I n  t h e  c a s e  
of s a m p le s  h a v in g  values o f  1.02 t o  1. 48, t h e r e  i s  n o  l a r g e  c o n c e n t r a t io n  
o f  n - a lk a n e s  i n  t h e  C ^q  ra n g e  i n d i c a t i n g  t h a t  p e t r o le u m  g e n e s is  i s  w e l l  
a d v a n c e d .  In general, t h e  e x t e n t  o f  p e t r o le u m  g e n e s is  in c r e a s e s  w i t h  
in c r e a s in g  d e p th .
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F ig u r e  9 .  R e p r e s e n t a t iv e  o d d -e v e n  p re d o m in a n c e  (O E P) c u r v e  e n v e lo p e  f o r  o i l  e x t r a c t e d  f r o m  
T e r t i a r y  c la y s t o n e s  i n  t h e  1 9 2 0 -2 7 9 2  m (6 3 0 0 -9 1 6 0  f o o t )  i n t e r v a l  i n  t h e  E l d f i s k  
2 /7 - 3 X  w e l l ,  N o rw e g ia n  S e c t o r ,  N o r t h  S e a . S u p e r im p o s e d  o n  t h i s  e n v e lo p e  a r e  OEP 
c u r v e s  f o r  c r u d e  o i l  p ro d u c e d  f r o m  D a n ia n - C r e ta c e o u s  r e s e r v o i r s  i n  t h i s  w e l l .  The 
s i m i l a r i t y ^  i n  p e a k  p o s i t i o n  f o r  t h e  c ru d e  o i l  a s  c o m p a re d  w i t h  OEP c u r v e s  f o r  t h e  
s h a le s  h a v in g  a n  OEP v a lu e  a p p r o a c h in g  u n i t y  i n d i c a t e s  a d e f i n i t e  p r o d u c e - s o u r c e  
r e l a t i o n s h i p .

F O F C P /F F ^ IS  P F O P F C F F  
F P Q M  C J F & O s Y F F F

C r£ /£ i4 T  /W /S l& P  F & €

1.20

1.10

1.00

0.90

0 .8 0
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F ig u r e  1 0 .  R e p r e s e n t a t iv e  o d d -e v e n  p re d o m in a n c e  (O EP) c u r v e  e n v e lo p e  f o r  o i l
e x t r a c t e d  f r o m  T e r t i a r y  c o r e s  f r o m  t h e  2 7 1 5 -2 9 4 9  m (8 9 0 2 -9 6 7 0  f o o t )  
i n t e r v a l  i n  t h e  E l d f i s k  2 /7 - 1 X  w e l l .  C o m p a r is o n  w i t h  t h e  OEP e n v e lo p e  
f o r  T e r t i a r y  c o r e s  f r o m  th e  E l d f i s k  2 /7 - 3 X  w e l l  i n  t h e  p r e c e e d in g  f i g u r e  
show s  t h e y  a r e  s i m i l a r  w i t h  r e s p e c t  t o  p e a k  p o s i t i o n .  T h is  i n d i c a t e s  
t h a t  d u r in g  t h e  t im e  o f  d e p o s i t i o n ,  T e r t i a r y  s h a le s  i n  t h i s  a r e a  
a c c u m u la te d  u n d e r  s i m i l a r  e n v i r o n m e n t a l - e c o lo g ic a l  c o n d i t i o n s .  H o w e v e r , 
t h e  f a c t  t h a t  p e t r o le u m  g e n e s is  i s  n o t  a s  w e l l  a d v a n c e d  i n  t h e  a r e a  o f  
t h e  2 / 7 - 3 X  i n d i c a t e s  f a v o r a b le  g e o c h e m ic a l c o n d i t i o n s  f o r  o i l  g e n e s is  
d i d  n o t  p r e v a i l  u n i f o r m l y  o v e r  t h e  a r e a .  ( T h is  f i g u r e  i s  t a k e n  f r o m  
r e p o r t  l e t t e r  E r - 1 1 6 - 7 1 ) .


