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Summary and Conclusions

The Jurassic source rocks encountered in the 2/7-1X and 

2/7-B12 wells have excellent potential to generate oil and gas, 

but differ in their thermal maturity. In both wells, the quality 

of the source rocks decreases with depth from the oil-prone Mandel 

Fm., at the top of the Jurassic, to the gas-prone Haugesund Fm., 

at T.D. Estimates of t̂he^origi'nal (̂pre^ca£agenetic) potential of 

the oil-prone source r̂oclcs înilcate t̂ha't^bo^h wells contained some 

intervals ca pa ble/of rgeneraitl ngTi eoc tractable^ orcjanic matter (EOM)
1 1J  / u acre-̂ foot _(BAF),. .(Please seein excess of 300, barrels per

I — I
Appendix A before using the BAF data.)

/ H
/ / /

/  /     \ \  x

A five-level descriptive scale is used to rank the source

rock potential of rocks in/this study/ The scale:, in decreasing 
\ \ \ .  v  /  V  y  i l l  

order of qualityA is: Excellent;^Very^Good; Good; Fair; Poor.

2/7-lX^Well

12,160-12,260 ft.:  Upper Mandal Fm.

Present Potential: Excellent oil

Original Potential: Excellent oil

Except for a 20' interval (13,820-13,840') at the base of the 

Lower Mandal Fm. with unusually high TOC, the Upper Mandal Fm. has 

the best overall source rock potential of any portion of the
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Jurassic section. The interval has reached the upper stage of the 

main oil generation phase (Ro = .91%) and should be actively 

generating and expelling oil and some gas. It  has abundant 

(75-85%) liquid-prone kerogen that exhibits an intense orange 

fluorescence, which indicates that the kerogen s till maintains 

excellent oil generating potential. The high H.I. (322-460 mg/g) 

of the kerogen supports the oil-prone assessment by the visual 

methods.. The high TOC values for the whole rock indicate that 

this interval should be capable of generating large quantities of 

o il.

At the onset of catagenesis, the rocks had an excellent oil 

generating potential based on rich TOC (3.0-5.5) and abundant, 

hydrogen-rich (HI = 465-640) oil-prone kerogen with an estimated 

BOM generation yield/of\J78-2_09̂ E&F̂ at peak^oil generating 

maturity.

12,410-13,840 ft.\:\ Lower Mandal~ Fm̂  and Farsund Fm.

Present Potential :̂ I (Good oily excellent wet gas) and gas 

Original Potential: Very/'good̂ to excellent oil and gas

This interval1 has a good rotential to generate and expel1
l' i i 1 / / ■' | / / j I i |

oil, wet gas and! gas.  ̂ The/sedimentŝ have reached; the upper stage

of the main oil \ windowv(Ro-=̂  0.95-l.-0iy and they should be acti-
w  v y / /

vely generating and. expeJĴ inĝ hydrocarbons.y Oils expelled at this 

maturity level may be^expected t̂o^be l̂i-ghter t̂han oils generated 

in the early oil window.

Under blue light, the kerogens isolated from the samples in 

this interval exhibit intense orange and brown fluorescence, indi

cating that these fractions retain significant oil generating 

potential. The kerogens in this interval generally contain only 

50-70% of this oil-prone fraction which suggests that, in addition 

to oil, significant amounts of gas will be generated. This 

gas/oil assessment is supported by the moderate HI values obtained
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for the kerogens (194-263) and the whole rock (159-208).

At the onset of catagenesis the rocks had very good to 

excellent potential to generate oil and gas. They contained abun

dant organic carbon (TOC = 2.1-20.8%) and hydrogen-rich (HI = 

300-425), oil-prone kerogen (50-70%) with estimated EOM yields of 

43-332 BAP (Table V II).

13,870-14,730 ft.:  Haugesund Fm.

present Potential: Excellent gas and wet gas

Original Potential: Fair to good oil? excellent gas

This interval has reached advanced oil phase maturity and it  

should actively be generatJjiĝ andvexp_elling\large quantities of 

gas and wet gas. /It^is cfiTri^^r^zed^by^a 'riph organic carbon

acontent (TOC: 4 . 5-9 .4%') \and
 ̂< i ■ : u

macerals (62-90 re l. ; %K ~T 

fluorescence.

tie

predominancê of amorphous kerogen 

macerals ihaveM.itt'le to no
L: ' !_______U

The low fluorescence, high maturity (Ro: 1.0-1.1%)

and low HI (131-183)' of the kerogen indicateithat these samples 

may have already/generatetT^andJxperied^^orl andlgas and presently 

retain only gas /and wet gas^potential/.—-The original hydrocarbon 

generating potential for .tfiis intervaT was fair to good for oil

and excellent for gas., These/rocks .are estimated1 to have
i  \ V. V  “  , /  .v /

had

kerogens with Hl^value sprang ing from—205 to ^81/with EOM yields 

from 58 to 122 BAF\ "̂The-large EOM yields-are/more the result of

the great quantity of'-tfie"~"organlcT'matter'TTOC) than its quality 

(HI, fluorescence intensityK^liarge quantities of both oil and 

gas probably have been generated and expelled.

2/7-B12 Well

11,400-12,000 ft.:  Mandal Fm. and Farsund Fm.

Present potential: Good to excellent oil

Original potential: Very good to excellent oil
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This interval contains the best source rock encountered in 

the Jurassic section of this well. Its oil-prone nature is shown 

by the predominance of hydrogen-rich CHI = 242-466) and liquid- 

prone (70-95 rel. %) kerogens which exhibit intense yellow-orange 

fluorescence. The rich organic carbon content (TOC = 5.4-11.2%) 

coupled with the visual and pyrolysis evidence indicate that these 

rocks are presently capable of generating and expelling large 

quantities of oil. At the onset of catagenesis (Ro = .5%), the 

rocks had very good to excellent generating potential based on 

whole rock TOC (5.4-11.2%) and abundant, hydrogen-rich (HI = 

275-520) liquid-prone kerogen with an estimated EOM yield of 67 to 

330 BAF (Table V III).

12,650-13,150 f t . : 

Present potentialv

Upper Haugesund Fm.

Fair oil? excellent gas

Original potentials Good“|o"il";

. I r f RAt present,\this interval

excel Irentgas

—slloul'&Hbe "generating and expelling
! i ----------------------------  f f

sizable quantities1 of gas, but only moderate amounts of oil. It  

is organically rich (TOĈ 2̂T8 7̂. lVJ^but  ̂contains predominantly

gas-prone kerogens (40r65 „rel"."-%). with-medium intensity yellow-
l / / \ / 1 \ :

orange fluorescence and only moderatê HI .values; (whole rock = 131
1 [ [ / / i  j  L J  * I 1 i Ito 177? kerogensi = 188-24 /̂). /Originally; the rocks in this inter

val possessed richxorganic-carborNconbent with' moderately 

hydrogen-rich kerdg^nŝ JHI: 242-2Ĵ )2_aT _̂ê imated E0M yields of

30 to 106 BAF. Tĥ domlnance of^ferxestrially- derived, gas-prone 

kerogens throughout most of this^interval suggests that the u lti

mate expellable product was probably gas with moderate amounts of 

o il.

13,250-14,500 ft. TD: Lower Haugesund Fm.

Present potential: Excellent gas? poor oil

Original potential: Excellent gas? poor oil

This interval has reached the upper portion of the peak oil
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generating phase and should be actively generating and expelling 

large quantities of gas. It  is characterized by high TOC values 

(2.1-5.0%), but hydrogen-poor (HI: 35-179), gas-prone (50-80 rel. 

%) kerogens which exhibit primarily dull brown or no fluorescence. 

However, two samples at the bottom of the well (14,2001-14,3001 

and 14,400'-14,500' ) show intense yellow-orange fluorescence and 

high TEI (63 and 23). These samples contain more extractable 

organic matter and may have experienced less oxidation than the 

other samples in this interval. The original potential of these 

rocks to generate oil was quite poor. Their estimated EOM yields 

range from 9 to 37 BAF, but the predominance of hydrogen-poor, 

gas-prone kerogens indicates that nearly all of the hydrocarbons 

generated and expelled would be gaseous.
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Appendix A

The presentation of numerical estimates of the barrels per 

acre-foot (BAP) of the amount of EOM that the source rock could 

generate at peak oil generation maturity is a new addition to our 

basic source rock analysis reports. These peak BAF values are not 

precise, because they are based on certain assumptions and estima

tions that may not be precise; therefore, they should be used with 

restraint and caution. We feel that their most appropriate use is 

in comparing one source rock to another, but they can be used to 

make "ball-park" estimates of the amounts of EOM that could have 

been generated in a given area if the source rock can be assumed 

to have reached or exceeded peak oil generation maturity. It  

must be emphasized that these peak BAF figures represent only 

estimated potential generatio n̂ ol^soly ent-extractable organic

matter (EOM), and .dô notT̂ take into account expulsion efficiency,
/ /  _ _ _ _ _ „

migration efficiency pr^trapping effi'cXencyvj Avll\o f these factorsLency-. a i i\  <

to determine, if a/given body of
'— ! 1—| ! i I j /' / /

\  \  I U ) I u T | . 
must be considered whenytrying

\  \  U  1 J  __________,. ^  . ,
source rock could have generated sufficient hydrocarbons to f i l l  a

given trap (or traps).

The peak BA-ÉP/ figure is'-a^quan îtative expression of source
■ f i t  j v—v \ 't '■ ■

rock quality, not kerogen/quali'ty, because a highi TOC can compen-
M l  [ !  j  I i i  i  / I I  I

sate for lower kerogen quality' in the/estimation! of peak BAF.
\ \ \ v -

I f  peak BAF and source rock maturity— are/promising, an eva

luation by QEST modeli~ng_o_f//pê rol̂ unr3eheration is recommended. 

QEST will estimate the timing of^generation and also BAF as a 

function of maturity. At low to moderate heating rates (burial 

rates) the peak BAF from QEST using hydrogen index input can be 

from slightly to rarely over 10% higher. At very rapid heating 

rates, the QEST peak BAF may be somewhat lower. If QEST is run 

with visual kerogen type instead of HI, the peak BAF may be from 

slightly to much higher.
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A summary of the procedures used to generate the peak BAF 

data follows:

1. The procedure is limited to samples which show no evidence of 

the presence of organic contamination or of migrating or 

reservoired oil or bitumen.

2. The procedure is not applicable to samples with less than 

0.5% TOC and is more reliable when applied to samples with 

over 1% TOC.

3. The procedure requires the following data:

a. Kerogen maturity on the vitrinite reflectance (Ro) 

scale.

b. The hvdroaen̂ index̂ -fHT̂ 'of isolated keroaen (not the

c. The total organic carbon_content̂ (% TOC).
U _ ~U _

4. If  the maturity level of the kerogen in' the sample is 0.5 or

Step 2 The figure from step 1 is multiplied by %TOC to

obtain barrels of ROM per acre foot. I f  iner- 

tinite is greater than about 5%, multiply by (1 

weight fraction inertinite).

5. If  the maturity level of the kerogen is greater than 0.5 on 

the Ro scale, the HI and TOC which existed when the sample 

was immature are estimated from the measured data at the
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higher maturity; and then steps 1 and 2 are followed as with 

an immature sample.

Step 3 The measured hydrogen index and maturity are

used with a nomograph based on QEST modeling of 

petroleum generation to estimate the hydrogen 

index which existed when the sample was 

immature.

Step 4

Step 5

The measured TOC and maturity are used with a 

nomograph based on QEST modeling of petroleum 

generation to estimate the TOC with existed when 

the sample was immature.

Th e^r^sult^of^t epS-3 

1/and 2.

n ^ ^ n n n  n

Lj

are used for steps

From visual kerogen type, â  maximunl value for peak BAF can be

estimated. If  the visual appearance and fluorescence of the
I ! !  1

kerogen indicate a lack of oxidation of thé kerogen, i.e ., 

excellent organic matter preservation" conditions, then the

max peak BAF/ from /visuaT ŝhould *be"close \to \that estimated
/ ' / / ^  \ ^  \ \ \

from the hydrogen index, steps ,1-5 above. \ Otherwise, the max
i l l  I / / / ( / /  / ! | i

peak BAF will'\ be larger,/possibly much larger.
\ \  .

My , '

Step 6 \The maximum peak BAF— per"'l%/ TOC from visual 

kerogenZZEypelis ,esti mated'M'T follows:

Max peak BAF per 1% in itia l TOC = 

(%oil-prone) x 37.3 + (l-%oil-prone) x 14.1

(If  inertinite is greater than about 5%, the 

visual kerogen type is first normalized to an 

inertinite-free basis.)

Step 7 If  the maturity of the sample is greater than
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0.5 on the Ro scale, determine in itia l TOC as in 

step 4.

Step 8 The max peak BAF from step 6 is multiplied by 

the in itia l %TOC from step 7. If  inertinite 

abundance is greater than about 5%, multiply by 

(1-weight fraction inertinite).

7. The optimism of the max peak BAF from visual kerogen type is 

warranted only if there is good reason to believe that the 

major source rock unit was deposited under excellent organic 

preservation conditions.
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n o r m a l i z e d  p e r c e n t

1 1 + 2 - 2  2+ 3 -  3 3 + 4 - 4

TAI

Idu.

in
□
< o
in  as

O
X

50_l_

T7777')

50

A L G  EXI
V 7 7 /Z Z A ----------

L I Q U I D  P R O NE

100
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VI T  INER
YZZZZ7ZX ----------- 1
i------------e------------x

GAS PRONE



i CORE
ZZZZ2ZZZZ2 CUTTINGS 2 / 7 - B 12 E L D F IS K ,  N O R W E G IA N  SECTOR, N. S E A  ( I S O L A T E D  K E R O G E N )

PYROLYSIS RESULTS

F IG U R E  4

E PS  R E P O R T  2 6 6 6 A

<  (Atz o
* -  CL

2 o
CD O

LxJ

(A C 
Z  
<  © (/I ® X O X

T O T A L  O RG ANI C C AR BO N

wt % o f  r o c k  
2

. . . .  I . . .  .

1 2 
wt% o f  r o c k

27.5

o 0.0 0.5

20 .5  -

51.5 

« : !
50.5
50.5
34.3 
4 5.6
46.9
6 0 .5
54.2
51.4
4 2 .0
57.0
64.2
57.1
51.3
44.9
12.4

SI  PEAK

TEH
1.0

* i ■
1.5

7J7JJU.22J /  2

2ZZZZZZZZZ;

0.0 "T ■' 
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' I ' 1.0 —r~r-
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2 Z
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5 10 15 0.0
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g e n e r a t i o n  r a t i o
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T H E R M A L  E XTR AC TI O N  I NDEX
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LxJ
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o
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S 1 / ( S 1  +  S 2 )

100
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200 400
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TABLE 1

SOURCE ROCK GEOCHEMICAL AND V I S U A L  KEROGEN DATA
EPS R EPORT 2 6 6 6 A

E L D F I S K  2 / 7 - 1 ,  NORWEGIAN S E C T O R ,  NORTH SEA ( WHOLE  R O CK )
PAGE 1 OF 1

X X X X X X X X X K X X X X X X X X X K X X X K X X X X X X X X X X X X X X X X X X X X K X X X K X K X K X X X X K X K X X X X X X X X X X X K X K X K K K K K X K X K X X X X K X K X X X K X X X X X X K X X X X X K X X X X X X X K X X K X X X X K X X X X X X X K

STRAT SPL

TOTAL
ORGANC S I  

SAMPLE DEPTH CARBON PEAK

THERMAL  
PR-ODUC E X T R A C -  HYDRO

I N T E R V A L TYP F E ET TOC ( T E H )

CRET CUT i 2 1 0 0 - 1 2 I 2 0 . 7 1 . 6 0
L .  J U R . CUT 1 2 1 6 0 - 1 2 1 8 0 5 . 4 9 2 . 4 0
L . J U R . CUT 1 2 2 0 0 - 1 2 2 6 0 3 . 0 1 1 . 9 6
L . J U R . CUT 1 2 4 1 0 - 1 2 4 9 0 2 . 4 1 2 . 0 1
L . J U R . CUT 1 2 6 1 0 - 1 2 7 6 5 2 . 1 3 1 . 6 2
L .  J U R . CUT 1 2 7 6 5 - 1 2 7 9 5 2 .  3 9 1 . 8 8
L . J U R . CUT 1 2 7 9 5 - 1 3 0 0 0 2 . 5 3 1 . 7 1
L .  J U R . CUT 1 3 0 0 0 - 1 3 2 9 0 2 . 3 9 1 . 6 9
L .  J U R , CUT 1 3 3 0 0 - 1 3 6 5 0 4 .  04 2 . 1 6
L . J U R . CUT 1 3 6 7 0 - 1 3 8 1 0 8 . 6 7 5 . 4 7
L .  J U R . CUT 1 3 8 2 0 - 1 3 8 4 0 2 0 . 8 3 1 0 . 3 0 /
L .  J U R . CUT 1 3 8 7 0 - 1 3 9 9 0 4 . 4 5 3 . 0 3
L .  J U R . CUT 1 4 2 7 5 - 1 4 2 9 0 5 . 5 7 4 . 2 6
L .  J U R . CUT 1 4 2 9 0 - 1 4 3 3 5 6 . 8 4 3 . , 9 0
L .  J U R . CUT 1 4 3 4 0 - 1 4 4 4 0 9 . 3 9 4 ' . , 4 l
L .  J U R . CUT 1 4 4 4 0 - 1 4 5 4 0 9 . 4 3 3 . 9 5
L .  J U R . CUT 1 4 5 4 0 - 1 4 6 4 0 6 . 6 8 5 . 1 2
L .  J U R . CUT 1 4 6 4 0 - 1 4 7 3 0 6 . 8 7 4 . 0 0

x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

S2
PEAK

1 . 4 3  
1 0 . 9 9  

6 . 8 3  , 
0 2  

3 . 9 2  
/4 . /27  
4 / 2 4  
4/. 6 5  
6 . 4 1  

/ l  V  . 7 7  
' 4 1 . 2 7  

6 . 2 5  
/ 7  . 7 9  

/ 1 0 . 2 0  
( 1 2 , 7  3 
1 0 . 8 0  

, ' 8 - 9 3  
6 . 9 9

T I O N
I N D E X

P I

T I O N
I N D E X

T E I
I N D E X

H I

V I T R I N T E  R E F L E C T A N C E  ( R O )

S T D .  RO 
MEAN D E V .  MODE

THERMAL V I S U A L  KEROGEN  
A L T E R A -  N O R M A L I Z E D  P ERCENT------ ------- ----- T I O N O I L PRONE GAS PRONE

RO RANGE I N D E X --------------- ------- ----------
LOW H I G H PTS T A I ALG E X I V I T I N E R

2 + 8 0 5 15
2  + 7 5 10 5 10

. 8 5 . 9 9 11 2 + 70 5 1 5 10

. 8 5 1 . 0 4 1 7 2 + 5 5 5 4 0
. 8 6 1 . 0 3 1 9 2  + 4 7 5 4 2 5
. 9 2 1 . 0 7 7 2 + 70 5 2 5
. 9 1 1 . 0 8 2 3 3 - 6 5 5 3 0
. 8 9 1 . 0 9 1 5 2 + 47 5 4 2 5
. 8 8 1 . 1 0 1 6 3 6 0 5 3 5
. 9 1 1 . 0 9 2 8 3 5 5 5 4 0
. 8 8 I . 1 0 4 4 3 7 5 5 2 0
. 8 7 1 . 1 4 4 6 3 6 0 2 2 5 1 3
. 9 6 1 . 1 2 14 3 6 5 5 30

3 8 5 5 10
. 94 1 . 1 5 3 4 3 + 8 5 5 10
. 9 8 1 . 1 7 2 5 3 + 8 5 5 10
. 9 3 1 . 0 7 9 3 + 8 5 5 10
. 9 8 1 . 2 5 3 9 3 + 8 0 5 15

CODE

E P 8 4 B L F
E P 8 4 B L  G-
E P 8 4 B L H E
E P 8 4 B L F
E P 8 4 B L  J b
EP84BLI4/J
EP84BLL-D
E P 8 4 B L Æ ]
E P8 4 B L W 5
E P 8 4 B L ( £
E P 8 4 B L P D
E P 8 4 B L ®
E P 8 4 B L f C
E P 8 4 B L &
E P 8 4 B L K
E P 8 4 B L L C
E P 8 4 B L \ f e
E P 8 4 B L W *

X X X X X X X  X X  X X X  X X  X  X X X X  X X X X X X X X  X X X X X X X X X X X X X X X X  X X X X X X X X X  X X  X X X X X X X X X X X X X X X  X X X X  X  X  X X X X X X X X X X X X X X X xl



>

T A B L E  H
EPS REPORT 266GA

P Y R O L Y S I S  R E S U L T S  FOR S AM P LE S  FROM T H E  E L D F I S K  2 / 7 - 1 ,  N O R W E G I A N  S E C T O R ,  N .  SEA ( I S O L A T E D  K E R O G E N )

X X X X X X X X X X K X X X K X X X X X X X X X X X X X X X X X X X X X X X X X K K X X X X
TOTAL  

O R G A N I C  S I  
S T R A T .  SPL S AMP L E D E P T H  CARBON M G . H C /  

I N T E R V A L  T Y P F E E T  W T . X _____G . R O C K

PAGE 1 OF 1
K X X X X X X X X K X X X X X X X X X X K X X X X X X X X X X X X X K X X X X X X X X X X X X X X X X X X X X X X X X X X

L , J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .
L . J U R .  

M X X X X K X X X

TY P

KER 
KER  
KER  
KER  
KER 
KER  
KER  
KER  
KER  
KER  
KER  
KER  
KER  
KER  
KER  
KER  
KER  

X X K X X X X X X K X

1 2 1 6 0  
1 2 2 0 0  
12 A 1 0 
1 2 6 1 0  
1 2 7 6 5  
1 2 7 9 5  
1 3 0 0 0  
1 3 3 0 0  
1 3 6 7 0  
1 3 8 2 0  
1 3 8 7 0  
1 4 2 7 5  
1 4 2 9 0  
14340 
1 4 4 4 0  
1 4 5 4  0 
1 4 6 4 0

- 1 2 1 8 0  
- 1 2 2 6 0  
- 1 2 4 9 0  
- 1 2 7 6 5  
- 1 2 7 9 5  
- 1 3 0 0 p 
- 1 3 2 9 0  
- 1 3 6 5 0  
- 1 3 8 1 0  
-138VO 
- 1 3 9 , 9 0  
- 1 4 2 9 , 0  
- 1 (4'3;S5 
- 1  4^4 4s0 
- 1 4 5 4 0  
- 1 4 6 4 0 ,  
- 1 4 7  3 0 \  
x x x x x ’xx

/43r32 
61.73 
6 2  . 2 3  
6 4 . 7 7  
5 1 . 4 2 '  
6 2 . . 5 9  
7 0 / 2 6
6 9 I 4 8
7 3 \ 6 9  
7 1 . 0 7  
6 5 . 7 9  
6 4 . 4 1  
6 7  . 4 7  
7 1 . 0 0 " "  
70 .<61 
6 6 / 0 lr — 
6 9 1  0 8

X X X X X X X X X

B I O S T R A T I G R A P H Y  
( C O M P O S I T E )  -

I N T E R V A L

P L I O C E N E  
M I O - O L I G  
E O - P A L E O  

CRET  
L . J U R .

S2
M G . H C /
G . R O C K

'■199. -0  4" 
- 2 0 4 . 9 5 '

1 65 ; .  37  
1 4  9]. 6 7' 
1 4 7| . 5 9  
1 3 8 . 3 6  
1 1 4 . 5 8  

9 9 . 4 1  
1 2 3 .  55|  
1 1 7 .  6,0 

9 5 .  7|0 
9 0  .2-7. 
9 0 . 1 ) 5

X X K X X X X

THERMAL HYDROGEN
P R O D U C T I O N  

I N D E X  
S . 1 /  ( S l  + S 2 )

D E P T H

3 2 3
5 5 1 8
8 6 0 3
9 8 8 8

1 2 1 5 2

E X T R A C T I O N HYDROGEN TO CARBON GEOCHEM
I N D E X I N D E X A T O M I C SAMPLE
M G / G . M G / G . R A T I O CODE

1 2 3 . 2 9 4 5 9  . 5 1 . 0 7 9 E P 8 4 C C I
1 4 7 . 2 9 3 3 2 .  0 . 9 1 8 E P 8 4 C C J
1 3 3 . 5 5 2 5 2 . 9 . 8 1 9 E P 8 4 C C K
1 1 0 . 3 9 2 6 2 . 7 . 8 3 1 E P 8 4 C C L
1 3 7 . 6 5 2 4 7  . 0 . 8 1 1 E P 8 4 C C M

8 4 . 2 5 2 1 7 .  7 . 7 7 4 E P 8 4 C C N
8 4  . 0 6 2 3 5 . 4 . 7 9 7 E P 8 4 C C O
9 1  . 6 8 2 1 5 . 4 . 7 7 1 E P 8 4 C C P
9 1 . 6 3 2 0 0 . 3 . 7 5 2 E P 8 4 C C Q
7 3 . 2 4 1 9 4 . 7 . 7 4 5 E P 8 4 C C R
9 1  . 5 0 1 7 4 . 2 . 7 1 9 E P 8 4 C C S
9 8 .  1 8 1 5 4 . 3 . 6 9 4 E P 8 4 C C T
9 0 . 2 3 1 8 3 .  1 . 7 3 1 E P 8 4 C C U
6 8 . 2 1 1 6 5 . 6 . 7 0 9 E P 8 4 C C V
5 2 . 4 3 1 3 5 . 5 . 6 7 1 E P 8 4 C C W
9 2 .  0 4 1 3 6  . 6 . 6 7 2 E P 8 4 C C X
7 6 . 3 0 1 3 0 . 5 . 6 6 4 E P 8 4 C C Y

X K X X X K K X X X K K X X X X X K K X X K X X X X K X X X X K K X X X X K K K

PHILLIPS 
PETRO

LEUM
 

CO
M

PANY 
— 

C
O

N
FID

E
N

TIA
L



T A B L E  B I

SOURCE ROCK GE OCHE MI CAL AND V I S U A L  KEROGEN DATA
E P S  R EP O R T 2 6 6 6 A

2 / 7 - B 1 2  E L D F I S K /  NORWEGIAN S E C T O R /  NORTH SEA ( WH OL E  R OCK)
PAGE 1 OF 1

X X X X X X X K X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X K X X X X X X X X X X X X K X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X K X X X X X X X X X X X X X X X X X X X X X

S T R A T  SPL  
I N T E R V A L  TY P

M I O - O L I G  
E O - P A L E O  
E O - P A L E O  

CRET  
CRET  
CRET  
CRET  
CRET  

V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
V O L G I A N  
x x x x x x x x x

TOTAL
ORGANC

SAMPLE DEPTH CARBON  
FE ET TOC

8 3 0 0 - 8 4 0 0
8 9 0 0 - 9 0 0 0
9 5 0 0 - 9 6 0 0

1 0 1 0 0 - 1 0 2 0 0
1 0 7 0 0 - 1 0 8 0 0
1 0 9 0 0 - 1 1 0 0 0
111 00 -1 12 00
1 1 3 0 0 - 1 1 4 0 0
1 1 4 0 0 - 1 1 4 5 0
1 1 5 0 0 - 1 1 6 0 0
1 1 7 0 0 - 1 1 8 0 0
1 1 9 0 0 - 1 2 0 0 0
1 2 1 0 0 - 1 2 2 0 0
1 2 1 0 0 - 1 2 2 0 0
1 2 3 0 0 - 1 2 4 0 0
1 2 5 0 0 - 1 2 6 0 0
1 2 6 5 0 - 1 2 7 5 0
1 2 8 5 0 - 1 2 9 5 0
1 3 0 5 0 - 1 3 1 5 0
1 3 0 5 0 - 1 3 1 5 0
1 3 2 5 0 - 1 3 3 5 0
1 3 4 5 0 - 1 3 5 5 0
1 3 6 0 0 - 1 3 7 0 0
1 3 8 0 0 - 1 3 9 0 0
1 4 0 0 0 - 1 4 1 0 0
1 4 2 0 0 - 1 4 3 0 0
1 4 4 0 0 - 1 4 5 0 0

SI
PEAK

( T E H )
S 2

PEAK

THERMAL  
PRODUC E X T R A C -  HYDRO  

T I O N  T I O N  GEN
I N D E X  I N D E X  I N D E X  

P I  T E I  H I

V I T R I N T E  R E F L E C T A N C E  ( R O )

S T D .  
MEAN D EV .

RO
MODE

RO RANGE  
LOW H I G H  P TS

CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
CUT
X X X X X X X K X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

4 6 . 5 2 2

4 6 . 6 2 1 3

4 2 . 5 9 3

6 1 . 8 4 2 3

6 4 . 8 3 1 2

4 9 . 7 6 1 3

5 1 . 6 5 1 8
5 3 . 6 9 1 2
6 4 . 8 8 2 2
7 3 . 9 0 21
6 8 . 8 9 7

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

6 1 1 . 3 5 2 0

E X K X X X X X X X X X i

THERMAL V I S U A L  KEROGEN  
A L T E R A -  N O R M A L I Z E D  P ERCENT  

T I O N

T A I

2-
2-
2-
2-
2
2
2+
2+
2+
3 -
3 -
2+
3 -

2+
3 -

3 -
3
3 -
3
3
3
3

O I L PRONE GAS PRONE

ALG E X I V I T I N E R

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

6 5 5 3 0
7 0 5 2 0 5
6 9 6 2 5

7 5 5 2 0
9 5 5
4 0 6 0
6 0 4 0
3 0 5 6 5

4 0 6 0
1 5 5 8 0
4 5 5 5 0
4 5 5 4 5 5
4 0 1 0 4 5 5
4 0 5 5 0 5
3 0 5 6 0 5

i X X X K K X X X X X X X X X X X X X K !

CODE

E P 8 4 B L X
E P 8 4 B L Y
E P 8 4 B L Z
E P 8 4 B M *
E P 8 4 B M &
E P 8 4 B M P
E P 8 4 B M Q
EP84BME?
E P 8 4 C Y E
E P 8 4 B M B
E P 8 4 B M S
E P 8 4 B M R
E P 8 4 B M É
E P 8 4 C X J
E P 8 4 B M 4
E P 8 4 B M B
E P 8 4 B M É
E P 8 4 B M 0
E P 8 4 B M S
E P 8 4 C X i ?
E P 8 4 B M O
E P 8 4 B M É
E P 8 4 B M g
E P 8 4 B M E
E P 8 4 B M S
E P 8 4 B M £
E P 8 4 B M B

e x x x x x x £



TA B LE  1 2

EPS R E P O R T  2 6 6 6 A

P Y R O L Y S I S  R E S U L T S  FOR S A M P L E S  FROM T H E  2 / 7 - B 1 2  E L D F I S K ,  N O R W E G I A N  S E C T O R ,  N .  SEA ( I S O L A T E D  K E R O G E N )

PAGE  1 OF 1
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

T O T A L  THERMAL HYDROGEN
O R G A N I C  S l  S 2  P R O D U C T I O N  E X T R A C T I O N  H YDROGEN TO CARBON GEOCHEM

S T R A T .  SPL
I N T E R V A L  T Y P

M I O - O U G  KER
E O - P A L E O  KER

CRET KER
C RE T KER
C RE T KER
C RE T KER

V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  ' KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
V O L G I A N  KER
X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X K X X X X X X X X X X K X X X K X X X X X X X X X X X X X X X X X X X X X X X X X X X K K X K X X X X X X X X X X X X\ \ \ . I /  /

B I O S T R A T I G R A P H Y
( C O M P O S I T E )

I N T E R V A L D EP T H

P L I O C E N E 3 7 7
M I O - O L I G 5 9 6 9
E O - P A L E O 8 6 0 3

CR ET 9 7 3 3
V O L G I A N 1 1 9 0 0

S A M P L E  D EP T H  
F E E T

CARBON M G . H C /  
W T . X G . ROCK

M G . H C /  
G . ROCK

I N D E X  
S l / N( S1 + S 2 )

8 3 0 0
9 5 0 0

1 0 1 0 0
1 0 7 0 0
11100
1 1 3 0 0
1 1 9 0 0
1 1 7 0 0
1 1 9 0 0
12100
1 2 3 0 0
1 2 5 0 0
1 2 6 5 0
1 2 8 5 0
1 3 0 5 0
1 3 2 5 0
1 3 9 5 0
1 3 6 0 0
1 3 8 0 0
1 9 0 0 0
1 9 2 0 0
1 9 9 0 0

- 8 9 0 0
- 9 6 0 0
-10200
- 1 0 8 0 0
-11200
- 1 1 9 0 0
- 1 1 9 5 0
- 1 1 8 0 0
- 12000 /
-12200'
- 1 2 9 0 0
- 1 2 6  0 0 ,
- 1 2 7 5 0
- 1 2 9 5 0
- 1 3 1  5 ^
- 1 3 3 5 0
- 1 3 5 5 0
- 1 3 7 0 0
- 1 3 9 0 0
- 1 9 1 0 0
- 1 9 3 0 0
- 1 9 5 0 0

2 7  . . 5 9 ' "  
' 5 3 ' .  8 9  "
, 2 0 / 9 9  
3 1 . 0 2  
5 1 . 5 2 ^  
9 3 . 5 6  
6 2 . 2 6  
5 0 . 9 5  C 

/ 5 0 . 9 5  \  
3 9 . 2 8  
9 5 . 5 9 \  
9 6 . 9 1  "
6 0 . 8 3  
5 9 . 1 6 /  ‘  
5 1 . 3 8  
9 2 . 0 0  
5 6 . 9 8  C 

i 6 9 . 2 0  
5 7 . 0 5  
51.30\ 
9 9 . 9 0  ^  
1 2 . 3 6

1 1 . 3 9  
8 : 7 9  
9 . 8 6  

1 2 . 1 5  
- 7 . 8 2  
9.19 

3 5 . 1 9  
8 . 8 9  

5 9  .395, 
1 3 . 9 5  

6.10

I N D E X I N D E X A T O M I C S A M PL E
M G / G . M G / G . R A T I O CODE

9 1 . 1 0 9 9 8  . 0 1 . 0 6 9 E P 8 9 B V Y
1 6 . 2 3 3 5 0 . 7 . 9 9 2 E P 8 9 B V Z
2 3 . 7 2 1 8 6 . 9 . 7 3 5 E P 8 9 B N A
3 9 . 1 0 3 3 0 .  1 . 9 1 6 EPS9BWB
1 5 . 1 8 3 1 2 . 0 . 8 9 3 E P8 9 BWC
2 0 . 9 8 3 9 1 . 9 . 9 3 0 E P 8 9 B WD
5 6  . 5 2 9 2 6 . 8 1 . 0 3 8 E P 8 9 C Z M
1 7 . 6 2 9 6 1 . 6 1 . 0 8 2 E P8 9 B WE

1 0 7 . 9 3 2 9 8 . 5 . 8 7 6 E P 8 9 B W F
3 9 . 2 9 2 9 6  . 9 . 8 1 1 E P8 9 BWG
1 3 . 3 8 2 8 2 . 9 . 8 5 6 E P8 9 BWH
1 6 . 1 8 2 7 9 . 3 . 8 9 6 E P 8 9 B W I
1 5 . 2 9 2 9 2 . 6 . 8 0 6 E P 8 9 B H J
1 7  . 5 2 2 2 7 . 9 . 7 8 7 E P 8 9 B WK
7 6 . 5 5 1 8 8 . 3 . 7 3 7 E P8 9 B W L
6 2 . 3 6 1 5 5 . 9 . 6 9 6 E P8 9 BWM
3 0 . 0 5 1 0 3 . 7 . 6 3 1 E P8 9 B WN
2 6 . 1 1 7 6 . 2 . 5 9 6 E P 8 9 B W 0
1 6 . 9 6 9 5 . 9 . 5 5 7 E P8 9 B WP
8 7 . 2 3 1 1 9 . 3 . 6 9 9 E P 3 9 B W 0
8 9 . 9 9 1 1 2 . 9 . 6 9 2 E P 8 9 B H R
9 5 . 6 3 1 1 8 . 0 . 6 9 9 E P 8 9 B WS
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G»GREEN  
Y - YELLOW  
O*ORANGE  
B-BROWN  
N - N IL

M*M ETERS  
F -F E E T

HiGH INTENSITY/VERY ABUNDANT
INTENSE/ ABUfOANT

FvlhEDJUM INTENS1 TY/' L /S l COHHON
B LOT INTENSITY/

RARE
VERY LOT INTENSITY/ 
VERY RARE

2 / 7 -BI2  NORWAY
FLUORESCENCE COLOR 

& I N T E N S I T Y ( S U B J E C T ] V E )  
(B LU E L T .  F L U O R . )

E P S  R E P O R T  N O . 2 6 6 6 A

TABLE m



2 / 7 - 1  W e l l ,  SRP E v a l u a t i o n  f ro m  M o d i f i e d  QEST Method

T A L iL L  E H

L P S  H C P O D T  2 0 6 6 A

P r e s e n t  E v a l u a t i o n

Depth
Whole  Rock  

TOC
V i s u a l
Kerogen

HI
C u t t  in g s  Ker oge n

Keroge n  
G e n e r a t i o n  P r o d u c t

O r i g i n a l  E v a l u a t i o n  (Ro = 0 .5 % )
HI  Peak Kerogen

Ker ogen BAF________G e n e r a t  io n  P r o d u c t

12 1 6 0 - 1 8 0 5 . 5
12 2 0 0 - 2 6 0 3 . 0
12 4 1 0 - 4 9 0 ■2.4
12 6 1 0 - 7 6 5 2 . 1
12 7 6 5 - 7 9 5 2 . 4
12 7 9 5 - 1 3 , 0 0 0 2 . 5
13 0 0 0 - 2 9 0 2 . 4
13 3 0 0 - 6 5 0 4 . 0
13 6 7 0 - 8 1 0 8 . 7
13 8 2 0 - 8 4 0 2 0 . 8
13 8 7 0 - 9 9 0 4 . 5
14 2 7 5 - 2 9 0 5 . 6
14 2 9 0 - 3 3 5 6 . 8
14 3 4 0 - 4 4 0 9 . 4
14 4 4 0 - 5 4 0 9 . 4
14 5 4 0 - 6 4 0 6 . 7
14 6 4 0 - 7 3 0 6 . 9

2 00 4 6 0
227 332
208 253
184 263
179 247
168 218
195 235

4  5 9 2 1 5 s
17V0 2 0 0 '

^198 ) ^ 9 4
1^0 Jl7^
140 ^ 154
149 1133
1 3 6 " 166
11 5. 136 s

134 " \  , 1 3 7  '
d 0 2

■ ■ ■  Y *J

o i  1 
o i  1 

o i l / g a s  
g a s / o i l\  / \  • Ig a s / ^ i l  
g a s / o i l \  

 ̂ I. g a i / o i I >  
_ g a  s /  o i l  
- |  | g a i / o i  1/ 

g a s / o i l )  
gas  

 ps

gas

640 209 o i  1
465 78 o i  1
365 47 o i  1
425 49 o i  L
365 47 o i  1
328 43 oi  I
355 45 oi  1
335 71 o i  1
300 139 o i 1 / g a s
300 332 o i 1 / gas
249 58 g a s / o i  1
243 67 g a s / o i  1
281 103 o i l / g a s
250 122 ga s /  o i  1
225 104 ga s /  o i  1
205 67 ga s /  o i  1
205 69 ga s /  o i  1
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T A B L E  Y m

EPS REPORT 2 6 G 6 A

2 / 7 —B12 W e l l ,  SRP E v a l u a t i o n  f ro m  M o d i f i e d  QEST Method

P r e s e n t  E v a l u a t  ion
Whole  Rock V i s u a l  _________ H I ___________

Depth______________ TOC______ K e ro ge n C u t t i n g s  Kero ge n
Ke ro ge n  

G e n e r a t i o n  P r o d u c t

O r i g i n a l  E v a l u a t i o n  (Ro == 0 . 5 % )
H I  Peak Kerogen

Ker ogen BAF G en era  t  io n  Pro duc  t

1 1 . 4 0 0 -  
1 1 , 7 0 0 -  
1 1 , 9 0 0 -  
1 2 , 1 0 0 -  
1 2 , 3 0 0 -  
1 2 , 5 0 0 -  
1 2 , 6 5 0 -  
1 2 , 8 5 0 -  
1 3 , 0 5 0 -  
1 3 , 2 5 0 -  
1 3 , 4 5 0 -  
1 3 , 6 0 0 -  
1 3 , 8 0 0 -  
14 ,0 0 0 -  
1 4 , 2 0 0 -
1 4 . 4 0 0 -

■450
■800
■12,000
■12,200
■400
■600
■750
950
150
350
550
700
900
100

■300
■500

5 . 5
1 1 . 2
6.0
5 . 4
7 . 9  
6.8
7 . 1
5 . 9  
2.8
3 . 7
4 . 1
3 . 1
5 . 0
2 . 4
2.1
2 . 7

o i  1 
oi  1

\o i l / g a s  
oi Is/gas 
o i l /  gas'

490
520
333
275
290
290
290
290
242
215
140
105

70
170
170
170

153
330
114

67
122
102
106
88
30
37
23

9
5

18
16
20

o i  1 
o i  1 
o i l

medium o i l / g a s  
medium o i l / g a s  
medium o i l / g a s  
medium o i l / g a s  
med ium o i l / g a s  

ga s /  o i  1 
ga s /  o i  1 

gas 
gas  
gas  
gas 
gas 
gas
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WELL LOG PLOT

COMPANY P H IL L IP S  PETROLEUM CO . DATE 0 S 2 S 7 0

U ELL 2 / 7 IX F IE L D E L D F IS K

COUNTY NORTH SEA 8 2 0 3 0 9 0 0 3 3 0 0 STATE NORWAY

AN ALYST A .B .C R O W E LL DATE 1ANALYZED JUNE 5 .  1 9 8 1 . 1 2 :5 9

DEPTH -  MEASURED

COMMENTS: COMPLEX L IT H O LO G Y  A N A L Y S IS  - M f lE L D  S T U D Y -D A TA  N O R M A L IZ E D **
VSH FROM G R ,R S H = . 3 0 ,  D E N -S H = 2 . 3 5 , N EU-SH =3S?;
R L J= .0 4 2  @ 2 4 5 F ,  A = 1 , M = 2 . 0 0 , D AN . /L IP . C R E T .

DAN IA N  9 6 1 8 - 9 8 2 9 , U P . C R E T .3 8 3 0 - 1 0 1 5 0 , R H O -H YD * . 7 5

DEPTH GRC
A P I

SU POR E VSH

120 100 01 50 8 0 188

DEHCMA)

2.5

BVSXO POR E

58 8  100

BVU

50

D EL CAL 
INCHES

-20

9700

9800

RHYD MHYD SHLE

9900

10000

10100

 u

102 I'll-1

MATR

fc

I

re

2(

r - r f

~:;r:




