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SUMMARY

As requested (ref.1) the geochemical study consisted primarily of
Vitrinite Eeflectance and pyrolysis measurements undertaken on about forty
samples covering the Tertiary to Permian sequence (2100-4430m) in the well
7/12-5, with emphasis being placed on the Jurassic sediments. In addition,
selected Visual Kerogen results were obtained in a successful attempt to
clarify the maturity of the examined sediments.

Vitrinite Reflectance maturity measurements appeared to have been
partially affected by generally strong bitumen staining, reworked material in
the Ula and older formations, and in the Triassic samples, by significant
caving from the Jurassic. The results from the Tertiary and Upper Cretaceous
samples suggested that the Oil Generation Threshold lay below the Upper/Lower
Cretaceous unconformity at 3332m, while selected results from the Triassio
placed it above the Upper/Lower Jurassic unconformity at 3916m. Upper
Jurassic samples gave rise to low reflectances, which implied that they were
immature, but it was considered that this effect was due to the presence of
bitumen.

In contrast, spore colours indicated that the Upper Jurassic
Kimmeridge Clay Formation was just within the oil generation window, and these
results, supported by pyrolysis production Indices, were considered to be the
more reliable.

Moderate to good gas/condensate prone sediments were identified in
the immature Hordaland Group sediments of Tertiary age. between 2100 and
2280m. Good light oil prone source rocks were identified throughout the
Kimmeridge Clay formation of the Upper Jurassic. However, the source
potential of these and older formations, has probably been lowered to varying
degrees by prior generation. Minor mudstones from the older formations showed
good to moderate light oil potential, but any indigenous potential within
these sediments (Ula Formation and older), would have been effectively lowered
by the isolated nature of the source rocks in a predominantly sandstone
section

A coal observed in the Triassic at 4340m had a good gas/condensate
potential, but because of its absence on the lithological log at this depth
and its high reflectivity, it was felt to be possibly allochthonous.
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1. INTRODUCTION

The Norwegian exploration well 7/12-5 was drilled in the most
westerly of the three fault segments in the complex salt induced 7/12B
structure. The trap is defined by a combination of dip and fault closure on
the base Cretaceous unconformity. The primary objective was the reservoir
development of an Upper Jurassic sandstone, similar to that of the Ula field,
approx. 7km to the south. Secondary targets were defined as Lower Jurassic
and Triassic sandstones.

The Geochemical Study requested was initially limited to maturity
and source estimations on the sediments below 210Qm (Lower Tertiary to Upper
Permian) using Vitrinite Reflectance and Pyrolysis Techniques. However, the
Vitrinite Reflectance analyses were inconclusive as maturity indicators, and
consequently, a restricted Visual Kerogen study was made in an attempt to
clarify the situation.
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2. ANALYTICAL TECHNIQUES

The objectives of the geochemical analyses undertaken were to
establish the maturity and hydrocarbon source potential of the sediment
samples. The following techniques were used to determine the parameters.

2.1 Sample Preparation

Prior to any sediment analysis, cutting samples were washed, dried
and picked to remove cavings, any obvious contaminants and, in samples of
mixed lithology, to concentrate those of apparent organic richness. The
S.V.C.'s and the core chip sample were also cleaned as far as possible by the
removal of surface contamination. Apart from the samples for Vitrinite
Reflectance and Visual Kerogen measurements, those for pyrolysis analysis were
ground and then sieved to give a uniform powder.

2.2 Vitrinite Reflectance

Vitrinite Reflectance measurements were made on coarsely ground
samples contained in polished resin blocks. Reflectances ( # 0 were
determined using oil immersion objectives on«\,5|i particle widths at a light
wavelength of 546nm. A reflectance value of R - 0.55/6 is considered to
characterise the Oil Generation Threshold and a value of RQ * 0.80$ the level
of Maximum Oil Generation for an average oil-prone kerogen.

2.3 Visual Kerogen and Spore Colour Description

Visual Keroye^. and spororaorph colour studios were carried out using
transmitted light microscopy on samples previously demineralised by hydro-
chloric acid treatment. A colour rating of 3/4 on a scale of 1 - 7 is con-
sidered representative of the Generation Threshold for liquid hydrocarbons
from an average oil-prone kerogen.

2.4 Pyrolysis Studies

Maximum hydrocarbon source potential yields (kg/tonne) of the
samples were assessed by Rock-Eval equipment and from these figures the
Production Indices (P../P. + P?) could be calculated. An uncontaminated sample
with an index in excess of O.T is likely to be below the Hydrocarbon
Generation Threshold. If the samples contained significant potentials, a
pyrolysis-gas chromatography technique developed at BP Sunbury was also
employed to determine their Gas/Oil Generation Index (GOGl). Analysis of the
GOGI value and maximum hydrocarbon potential yield makes possible a relative
estimation of the amount of oil and gas likely to be sourced from a kerogen.

The Pyrolysis data were collected and analysed by a Hewlett-Packard
HP 3354 Laboratory Automation System.
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3 . RESULTS AMD DISCUSSION

3.1 Samples

This report describes the results of a geochemical evaluation made
on 38 samples covering the interval 2100 to 4430m: Tertiary (Middle Hordaland
Group) to Upper Permian (Zechstein Group)» The samples were of four types.
Down to, and including 3180m, the samples were canned wet cuttings, taken at
the stated depths. Below 3180m the wet cutting samples were supplied in 30m
composites with a mean depth being quoted in the report. Five sidewall cores
(S.W.C's) at depths of 3732m, 3740m, 3780m, 3820m and 3838m, and a core chip
from 3909m were used to supplement the wet cuttings in the Jurassic interval
of the well. The Tertiary and Cretaceous sediments were comprised largely of
shale units, interrupted by a 400m band of chalk in the Upper Cretaceous (ca
2850-3250m). It was noted that the Plenus Marl and Hidra Formations of the
early Upper Cretaceous are condensed into 10m of sediments, and are separated
from the Valhall Formation of the early Lower Cretaceous by an unconformity at
3332m (approx). The Upper Jurassic is represented by th<? shales of ths
Kimmeridge Clay Formation and the sandstones of the Ula Formation. The base
of the latter, at 39OO.5m, marks a second unconformity between it and the
interbedded sandstones/mudstones/siltstones/evaporites of the Lower Jurassic,
Triassic and Permian sediments. Coal fragments were observed in the sample at
4340m and, although they were not identified in the lithological log, they
were treated as an individual sample alongside the shale cuttings picked at
that depth.

The stratigraphic Jurassic nomenclature used in this report was
detailed in the EP Petroleum Development Ltd Norway's memo of 9th June 1981
(ref.2) which identified the Kimmeridge Clay Formation as an individual unit.
However, the more recent summarised well log supplied by BP Petroleum Develop-
ment Nor»£.y stated that no existing ncme lclature could be utied for the Upper
Jurassic in this well and the Upper Jurassic Mudstones are therefore grouped
together in three parts, Upper, Middle and Lower.

3.2 Maturity Estimation

Estimation of maturity from Vitrinite Reflectance measurements was
affected by generally strong overall bitumen staining, reworked material in
Ula and older Formations and, in the Triassic, by significant caving from the
Jurassic. Substituting the results from samples above the Upper/Lower
Cretaceous unconformity at 3332m into a linear regression programme designed
to calculate hydrocarbon generation thresholds within 95$ confidence limits, a
very poor correlation coefficient of 0.54 and least squares fit of 0.29 were
obtained. This showed that the calculated thresholds were statistically un-
reliable. However, the trend produced by the results suggested that the 0(il)
G(eneration) T(hreshold) lay below the Cretaceous unconformity. Selected
results from the Triassic samples when substituted into the same programme,
placed the OGT above the Upper/Lower Jurassic unconformity and gave a cor-
relation coefficient and least squares fit of 0.81 and 0.66 respectively.
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Although statistically better than those previously obtained, they could not
be used to accurately predict 06T other than to place it above the Jurassic
unconformity.

Upper Jurassic samples (3730.5 to 3916m) gave low reflectances (Ro -
0.45 - 0.52/0, which implied immaturity, but it was considered that this
effect was due to the presence of bitumen staining. In contrast, spore
colours indicated that the Upper Jurassic Kimmeridge Clay Formation was within
the Oil Generation Window (spore colour • 4), and these results, supported by
pyrolysis Production Indices, were considered to be more reliable. This would
give a stratigraphically shallower O.G.T. than those estimated for some other
wells in the area (ref.3), however, this could be accounted for by the deeper
burial of the Upper Jurassic in this location (ref.4). The Triassic coal
observed at 4340m gave a very high result (Bo 1.31/0 and was considered
possibly to be allochthonous.

3«3 Source Potential Estimation

The richest Tertiary sediments studied occurred at 2100 to 2280m in
the Hordaland Group. These were gas/condensate prone sediments, having
moderate gas (Max 1.6-3*7 kg/t) and moderate/good condensate potential (MAX
2.6 - 5«6 kg/t) - figs. 1-3» Remaining Tertiary and Cretaceous sediments
examined had insignificant or poor hydrocarbon source potential.

The Kimmeridge Clay Formation contained generally good light oil
(MAX 7.4 - 19.4 kg/t) and moderate/good gas (MAX 2.5 - 5.6 kg/t) potential -
figs. 4-9* An isolated mudstone at 3875m in the mainly sandstone sediments of
the Ula Formation had moderate light oil (MAX 2.9 kg/t) and poor gas (MAX 1.0
kg/t) potential (figs. 10 and 11).

Isolated mudstones in the predominantly sandstone/evaporitic
Triassic sediments contained generally good light oil (MAX 6.3-8.7 kg/t) and
moderate gas (MAX 2.9 - 3.8 kg/t) potential on pyrolysis - figs. 12-17.
However, the Visual Kerogen data on samples from these isolated mudstones,
suggested that some of the organic matter was caved material from higher in
the well, which together with their minor occurence would lower the overall
hydrocarbon potential of this interval. The Triassic coal observed in the
sample of 4340m had good gas (MAX 15.1 kg/t) and good light oil (MAX* 9.1
kg/t) potential (fig.18), but it is likely that any products obtained would be
gas and condensate. An isolated Permian shale band from a composite sample at
4400 - 4430m had a good maximum hydrocarbon potential of 9«3 kg/t, although
the latter was felt to be influenced by the presence of cavings.

Details of all geochemical results are contained in the appendix.

*MAX : Maximum theoretical hydrocarbon source potential in kilograms per tonne
of sediment.
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4. CONCLUSIONS

Vitrinite Reflectance data by themselves were generally
inconclusive owing to the presence of bitumen staining in the majority of
the samples, and cavings and reworked material in the samples of the Ula
and older formations. However, when combined with the Visual Kerogen
data, the results indicated that the Upper Cretaceous and younger sedi-
ments were immature, while those deeper were mature and approached maximum
oil generation in the Lower Jurassic/Upper Triassic sediments.

Apart from the moderate to good immature gas/condensate prone
sediments at the top of the sequence sampled, the Tertiary and Cretaceous
systems had generally insignificant or at best poor hydrocarbon source
potential. The Kimmeridge Clay Formation and minor shales in the Lower
Jurassic and Triassic sediments had good to moderate light oil and
moderate to poor gas potential. The possibly allochthonous coal observed
in the Lower Triassic had a good potential for gas and light oil/conden-
sate, while a minor mudstone in the Permian showed good overall hydro-
carbon potential.

Since all these Jurassic and older source rocks lay below the
Oil Generation Threshold, their potential was already likely to have been
lowered to varying extents by past generation and migration. The effect-
ive potential of the Ula and older formations is lowered by the minor
occurence of mudstones in a predominantly sandstone interval and by the .
likely presence of abundant cavings.
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TABLE I

VI TRI NI TE REFLECTANCE DATA

WELL: 7 / 1 2 - 5
LOCATION: NORWEGIAN SECTOR>NORTH SEA

DE°TH REFLECTANCE
CM) VALUES(XRO)

COMMENTS

Hordaland
Gp

Pogaland Gp

Hontrose Gp

Chalk Group

1
1
1
o

I
—i

1

1
1

Croner Knoll
Group

Ki«« Clay
Fa

Ula Fa

Fjerritslev FB

Triassic

2100
2190
2280
2370
2460
2550
2 640
2670
2730
2820
29 10
3000
309 0
3180
3255
3315
3375
3435
3525
3615
3705
3732
3755

Permian

373 5 ,
33 15
33 20J
33 33
3375
39 09
39 65
4055
4145
4145.
4233
4340
4340.
4415

1

.31(21)

.34(21)

.33(20)

.37(6)

.32(27)

.41 (22)

. 5 1 ( 2 0 )

.37(12)
• 5( 12)
.42(20)
.33(20)
.33( 13)
.41(11)
0(0)
.39(3)
.5( 10)
. 39C 5). 62(3)
.44( 19)
.44(7)
.35(5)
. 39 ( 6)
^ 45(3)
.46C 19)
.52(2)
.45(2).73(3)
.44(3)
. 49 ( 6)
. 7 6 ( 3 ) 1 . 1 7 ( 1)
• 75( 16) 1.04(5)
.33(37
.74( 16) 1.07(5)
.53(3).33( 10)
.46( 5).3( 14)
1. 12( 1)
.55(9).33(7)
.66(9)1.02(4)
1.31(20)
.33(3) . 57( 1 1)

L/VV+PAR/STR OBS/Y
L/VV+PAR/STR OBS/TR I /Y/O
TR VV+V PAR/STR OBS/Y+Y/0
TP VV+V PAR/BV/Y+Y/O
TR V PAR/VAR BS+V/F I SP/Y+Y/0
L/V PAR/BV+VAR BS/TR I/Y+Y/O
VL/F V PAR/BV/TR I/Y+Y/O
TR V=I PAR/VAR STR BS+V/Y/O
V VV+PAK=RM/BV+OCC BS/Y/O
TR V PAR/VAR STR BS+BLOBS/F I PAR/Y/0
TR V PAR+V/VAR STR BS+V/Y/O
L/SUB V-COR/B BLOBS+OCC BS/I+R PAR/Y/O
L/TR V PAR+V PAR/BV+OCC STR BS/I + R PAR/Y/L1

N.D.P. °
VL/3 V PAR/OCC ES+V/TR I+RM/Y+Y/O
VL/VV+PAR=RM+I/BV/LT 0
VL/F SML V+I PAR/BS+W/Y+Y/O
F V PAR+V IN BS CTGS/VAR BS+V/TP. I/LT 0
TP V PAR+V=I/VAR BS/Y-LT 0
TR V PAR+V=I/VAR BS/Y-Y/O
6 PAR V/S STR BS/TR R+I PAR/LT 0
TR V/STR OBS/TR I+R PAR/LT 0
VL/TR V V PAR/STR OBS/TR I+R PAR/LT 0
VL/2 V PAR/BS/TR I/LT 0
VL/TR V-LOV-M RM/STR OBS IN S CTGS/TR I/LT
L/F V PAR+PAR V/VAR" BS/I PAR/LT 0 0
VL/6 PAR POS V/OBS/F PAR I+RM/LT 0
VL/F HIGH RO V+I PAR-POS VH RM/LT BS/LT 0
TR SML PAR V+I-LOV-POS TRUE/OBS/LT 0
BAR/* V SP
L/V PAR-LOV-POS TRUE/STR OBS/I PAR/LT 0
L/I+V PAR-LOV-POS TRUE/STR BS+V/Y/O+LT 0
L-MOD/PAR I+V-LOV-POS TRUE/DD/STR BS+V/LTC

L-MOD/PAR I+V-LOV-S R/OBS+V/Y/0+LT 0
L/PAR I+V-LOV/DD/OBS/LT 0
COAL/VH V-CELL STC
L/LOV-POS TRUE/BS+V/TR SML I PAR/Y/O+LT 0

FIGURES IN PARENTHESES INDICATE NUMBER OF READINGS
SEE LIST OF ABBREVIATIONS OVERLEAF



TABLE 1A

VITRINITE TABLE AEBREVIATI OMS

ANS -
ES -
BAR -
CARB
CTGS
DMA -
F
FR -
GN -
I
L
LOW -
MOD -
NTV -
OCC -
P
PL -
R
RO -
RICH
SC -
SLT -
SP -
STC -
TE -
TEL -
VL -
VAR -
V
*

SPORE

G -
0 -
LT -
D -

ANISOTPOPIC
BITUMEN STAINING
VIRTUALLV BARREN

- CARBARGILITE
- CUTTINGS

DRILLING MUD ADDITIVE
FEW
FRAGMENTS
GNARLED
INERTINITE
LOW ORGANIC CONTENT
LOWEST REFLECTANCES MEASURED
MODERATE ORGANIC CONTENT
NO TRUE VITRINITE '
OCCASIONAL
POOR
PLENTI FUL-PLENTY
PEWORKED
REFLECTANCE MEASUREMENT

- RICH-HIGH ORGANIC CONTENT
SCRUFFY
SILTSTONE
SPECKS
STRUCTURE
TURBO-DPILLED
TELINITIC
V.LOW ORGANIC CONTENT
VARIABLE
WI SPS-WI SPY
ALLOCTHONOUS

FLUORESCENCE COLOURS UNDER U.

GREEN
ORANGE
LIGHT
DEEP

B
BW
CAV
COR
DD
DOM
FL
G

- BITUMEN
- BITUMEN WISPS
- CAVED
- CORRODED
- DIFFERENTIATION DIFFICULT
- DOMINANT
- FLUORESCENCE
- GOOD

GRAN - GRANULARITY
INST - INTERSTITIAL
LGN
M
NDP
OBS
OX
PAR
POS
RM
RES
S
SH
SML
SUB
STR
TR
V

vw
VST
VH
s

- LIGNITE
- MOSTLY
- NO DETERMINATION POSSIBLE
- OVERALL BITUMEN STAINING
- INDICATIONS OF OXIDATION
- PAHTICLES
- POSSIBLY
- REWORKED MATERIAL
- RESIN
- SOME
- SHALE
- SMALL
- SUBORDINATE
- STRONGLY
- TRACE
- VITRINITE
- VITRINITE WISPS *
- VITRINITE STRINGERS
- WHOLLY
- EQUAL PROPORTIONS

V. LIGHT

Y -
R -
M -
P -

YELLOW
RED
MID
PALE



2000

2250 _

2500 -

2750 _

3000 _

3250 .

3500 _

3750 _

4000 _

4250 _

TABLE In- Vitrinite Reflectance Analyeie
'" for wells 7/12-5
.2 .3 .4 .5 . 6 . 7 . 8 . 8 1 1. 21. 41. 6 <%Ro>
I I I I I I I I I t i l l

UNCONFORMITY

UNCONFORMITY

depth Cm)

*

*

*

*

*

,OGT

1
i
l

1

iGGT

1
i
i

1

.OIL
1FLOOR

1
i
i

1

! I

I I
— — fr

+:

* I I *



TABLE 2

VISUAL KEROGEN DESCRIPTIONS

WELL: 7 / 1 2 - 5
LOCATION: NORWEGIAN SECTOR..NORTH SEA

DE^THCM) SPORE COLOUR SOURCE POTENTIAL

r 
ti

 a

«

KA
3
O
>•)
U
<0

-w

Cr
e

as
s 

ic
Ju

r

H o r d a l a n d
Gp

R o g a l a n d Gp

Chalk G r o u p

C r o m e r K n o l l

Kinn Clay Fn

F j e r r i t s l e v F B

Tr i a s s i c

P e r m i a n

2100

29 10

309 0

3315

3525

3740

3320

39 09

39 65

44 15

2/3

2/3

3

3-3/4

3/4

4

4-4/5

4/5

5

5-5/6

GOOD OIL

POOR-MOD OIL

NONE

NONE

NONE

GOOD OIL

GOOD OIL

NONE-ORGANICALLY LEAN

NONE

NONE
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u> Abundant
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Ul

M TASMANITIDS
u -
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•o MEGASPORES
u
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u

it
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&
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Ul

li)
« BROWN'WOOD': LIGNITE
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Oi
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Oi
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*- PARTICLES
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£ PLANT MATERIAL
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undiff. mar. ENVIRONMENT
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restricted mar.
nr. shore mar./strong terrig.infl
some mar. influence/brackish
non-mar./f tesh water

w

*• COLOUR/MATURATION
o>

o>

SOURCE POTENTIAL



TABLE 3

ROCK-EVAL AND PYP.OLYSIS DATA

WELL: 7 / 1 2 - 5
LOCATION: NORWEGIAN SECTOR/NORTH SEA

1
1
1
1
I
1
1
1
1
1
1•
1
•

Hordaland
Gp

<0

L.
•1

•—

. Rogaland Gp

Montrose Gp

Chalk Group
(O
9
O
ai
«

" Croner Knoll
Group

Kinn Clay
u F«
M

B>
L.
a

- )

Ula Fa

Fjerritslev Fn

Triassic

Permian

DE°Tl

CM)

2100
2190
2230
2370
24 60
2550
2 640
2670
2730
2320
29 10
3000
309 0
313 0
3255
33JS
3375
3435
3525
3615
3715.
3732
?755
3730'
373 5
38 15'
33 20.
33 33
3375
39 09
39 65
4055
4145
4233
4340
4340
4415

I P I
KG/TONNE

•
•
•
•
•
•
•
0
0
•
•
0
•
•
•

.... . •
•
•
•

0 0

^ k 0
A^ 2.5
J , 2.3
>Tc^-r .4

1 . 2
1. 1
2. 1
. 4
1. 1
0
1.9
1 . 7
1 . 7
1 . 5
2. 1
1
1 . 9

P2
KG/TONNE

9.5
5 . 7
4 . 2
1 . 1
2. 1
. 8
. 3
.5
. 4
.6
1.9
. 5
. 9
0
. 4
. 5
. 4
. 4
. 7
. 3
. 1 .
2 5
\ 7
2
1 1
3 . 7
10. 1

3 . 9

. 1
12.5
7 . 6
9.2
8.2
10.3
24.2
9.3

GOGI

. 6 4

. 6 5

. 6

. 2 9

. 4 4

. 3

. 3 6

. 3 5

. 4 4

. 4 6

. 4 7
0.6

OIL YIELD
KG/TONNE

5 . 8
3 . 5
2 . 6

19*4
11.8

8.5

7 . 4

2 . 9

8.7

6 . 3

7
15.1

GAS YIELD
KG/TONNE

3 . 7
2 . 2
1 . 6

5* 6
5 . 2

2 . 5

2 . 7

1

3 . 8

2 . 9

3 . 3
9 .1



TABLE 3A

KEROGEN PYROLYSATE DATA

WELL: 7/12-5

LOCATION: NORWEGIAN SECTOR, NORTH SEA

Sample
Depth

2100m

2190m

2280m

3732m

3755m

3785m

3820m

3875m

3965m

4145m

4340m

Methane
Cl

32

39

29

13

15

12

16

15

19

23

26

Gases
C2-C5

7

9

8

9

16

11

9

11

11

8

6

Gasoline
C6-C9

23

24

27

17

24

20

22

25

29

25

20

56rt in P2

Kerosene
C10-C13

21

20

18

22

21

25

20

22

17

22

26

Gas Oil
C14-C22

17

16

17

31

24

31

28

27

21

22

21

Wax Distillate
C23-C36

0

0

1

8

0

1

5

0

3

0

1



TABLE 4

LITHOLOGY OF WASHED, UNPICKED SAMPLES

Well: 7/12-5

Location: NORWEGIAN SECTOR, NORTH SEA

Depth (m) Description

2100 95$ MDST It-dark gy occn silty 5$ LST tan/white.

212C MDST aA occn sale occn silty.

2280 MDST a/a calc, occn, v.silty, LST tr buff, tan.

2370 MDST as above, occn gn/gy occn brn, LST tr a/a

2460 90$ MDST gn-md gy occn dk gy - brn occn silty 10$ LST

cream.

2550 90$ MDST It gy-gn/tn 10$ LST tan, cream, tr MDST dk gy,

tr CALC.

2640 70$ MDST It gy-gn 30$ MDST multicoloured tuffaceous.

2670 a/a a/a Abundant

cavings.

2730 90$ MDST multicoloured 10$ LST white-tan.

2820 60$ MDST It gy-gn gy 30$ MDST brn-med gy/brn 10$ LST

a/a.

2910 60$ MDST a/a cavings 30$ MDST It red brn occn pink 10$

LST a/a.

3000 50$ LST white 40$ MDST a/a cavings 10$ MDST lt-med gy.

3090 60$ LST white occn silty 40$ MDST lt-med gy/brn occn

calc.

3180 95$ LST a/a 5$ MDST a/a cavings.

3255 80$ KMST a/a 20$ MDST red brn, gy/gn, dk gy, calc.

3315 60$ LST a/a occn pink 40$ MDST med gy, calc, many

cavings.



TABLE 4 (Contd.)

Depth(m) Description

3375 20* assorted cavings 405? MDST It gy-gn gy silty, calc

20* LST pink. 15* SLTST It gy-gn calo 5* SST tan

v.fine.

3435 70* LST white 30* MDST various colours/gy/gn/brn calc

grading to SLTST.

3525 60* MDST lt-med gy 20* MDST red-brn calc 20* LST pink.

3615 80* MDST a/a 10* a/a 5* LST a/a

5* DOC tan

3705 90* MDST med gy-gn - gy/brn calc 5* ^DST a/a 5* LST gy-

arg.

3720 S.W.C. MDST med gy, calc.

3732 S.W.C. a/a.

3755 85* MDST dk brn/gy calc, Fe stained 15* LST white.

3785 100* MDST Fe stained, lt-dk gy, tr LST white.

3815 50* Fe filings 50* MDST FE stained med-dk gy calc, many

cavings tr SH dh gy.

382Q_ S.W.C. SH dk gy.

3838 S.W.C. SLTST med gy poorly consolidated.

3875 80* MDST med-dk gy 20* SST off-white.

3909 CORECHIP MDST med gy sl calc.

3765 80* MDST dk gy occn silty 10* SLTST red/bra 10* SST

off-white.

4055 40* MDST a/a 30* SLTST a/a 30* SST

a/a.

4145 33* MDST a/a 33* SLTST a/a 33* SST white

& red Abundant cavings.

4255 25* MDST a/a 33* SLTST a/a 33* SST a/a

Abundant cavings.

4340 33* MDST a/a 33* SLTST a/a 33* SST a/a Mnr

Coal Abundant Cavings.

4415 40* MDST a/a 40* SLTST a/a 20* SST a/a

Abundant cavings.



SAMPLE. 7/12 — 5 2100M. KEROGEN PYROL-YSATE



SAMPLEi 7/12-5 2 1 30 M. KEROGEN PYROL-YSATE



SAMPLE» -7/12 — 5 2280 M- KEROGEN PYROLYSATE



RIG A.

GOGI

SAMPLEi 7^/12 3 7 3 2 M.KEROGEN PVROL-YSATE



SAMPLE. 7/12-5 3755M.THERMAL VOLATILATE



FIG 6

GOGI — - 4 4

SAMPLEi 7 / 1 2 - 5 3755M.KEROGEN PYROL-YSATE



_ ^ _ ^ _ _ _ ^ . ^ _ _ _ ^ . ^ ^ _ ^ . ^ _ _ _ ^ ^̂ ^̂ ^ ^̂ ^̂ ~̂ " —————— ̂  ^̂ ^̂ ^̂

FIG "7

GOGI

JL i .

SAMRL-E. 7 / 12 -5 3785M.KEROGEN PYROLYSATE



FIG e

SAMPLEi 7/12-5 3820M, THERMAL VOLATILATE



FIG g

GOGI « . 36

SAMPLEi 7/12-5 3820M. KEROGEN PYROL-YSATE



SAMPLEi 7/12-5 3875 M. THERMAL. VOLATILATE



FIG 11

GOGI — - 35

SAMPLEi "7/12 — 5 3875M. KEROGEN PYROLYSATE



FIG

SAMPLEi 7/12-5 3965M.THERMAL VOLATILATE



FIG 13

GOGI 4-A.

SAMPLE. 7/12-5 3965M.KEROGEN PYROLYSATE



SAMPLE. 7/12-S 4 145M.THERMAL VOLATILATE



FIG 15

GOGI — . 46

SAMPLE» 7/12-5 4145M.KEROGEN PYROLYSATE



FIG IB

SAMPLE» 7/12-5 4340 M. THERMAL- VOLATILATE



FIG 1 "7

GOGI —

SAMPLE. 7/12-5 4340M.KEROGEN PYROLYSATE



SAMPLE. 7/1.2-5 4340M KEROGEN PYROLYSATE
(COAL)



OR,GIN gj? QAMPIC
 Ou rRe f : ^ V ^ ^ V

SAMPLE Your Ref: (/(/* ^ 0 ^

LITHOLOGY fa^^ Jfa*/Jb**r AH**?»*:

MINERALOGY

ORGANIC MATERIAL

APPEARANCE
IN U.V.

EXINITE CONTENT ^ /
IN U.V. sCØster ( ^

GENERAL COMMENTS

Saccpihs U l
Ash House

> Bell Villas
/ / / Ponteiand

^—LL^M / Northumberland
/^JZ-jL^ NE2O 9BE

^(gnature > / Date J-7-fr/

21OOm



PREPARATION

0-3O

03/
0-JO
0-2*
03/

O-2S
o-n
0-33
0-?J
O3U

5-5O,.

*oo/\

a

3 0

2 50

I S O

P
'—•

O-32
03b
0*t

WAVELENGTH

O'3/
0'3/
0-3/

o^o w

3p?

m

s

0 4S

OSS

TUXVV»

1W 1OO 0 95

k.

R.. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED J ? /

REFLECTIVITY (%5

Rmax.

Raver.

OIL

Wn OF
ivo. ur

PARTICLES

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

63

VOLATILE
MATTER
YIELD to

CARBON
RATIO

2100m



ORIGIN <? S?
Our Ref • ^7' <n/t /^t<

SAMPLE ^
Your Ref: l/l///? XlMOrw

LITHOLOGY p

MINERALOGY

ORGANIC MATERIAL •?

APPEARANCE
IN U.V.

EXINITE CONTENT _ _ /
IN U.V. 7%k2? C

GENERAL COMMENTS

Ash House
A/? Bell Villas

^-LPA/ / ponteland
/— UL-^/fA / Northumberland

/ / ^ / ^ ^ NE20 9BE
£ignatip y^ Date f̂- 7 ^^

2190m



PREPARATION

OZ7
O33T
0-39
Ojd

O-S2

o-sg

SSQ,

tO0X. X N
3

3-O

2 50

1-9C

I

'TV
NT K1MX7

1-30^

O-21
&J2ST

O-Z7

WAVELENGTH

O-S3
O2C
&36

110 ,.

1
)0 0-9S

0J2J

0 1 0

* \ \ /x /°70

"aso

5

0 45

OSS

SO

s

R.. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED 21

REFLECTIVITY ( % )

Rmax.

Raver.
O-34

OIL

No. OF
PARTICLES

2 h
—•* *

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

•CARBON VOLATILE
MATTER,

YIELD (%

CARBON
RATIO

2190m



ORIGIN /£? jp CAMDIC Our Ref: /7^/JJ^J.
SAMPLE w . * * „ .

Your Ref: l/C//S~ ZZfOt*.

LITHOLOGY O

MINERALOGY

ORGANIC MATERIAL •?

APPEARANCE
IN U.V.

•/%tJCi9l£S'lC&!^f£: Æ&6M a/3tø££T

EXINITE CONTENT , 7
IN U.V. /0?s<r (_^

GENERAL COMMENTS

Ash House
/ r Bell Villas
r-/ A/ y Ponteland

/^^H>~ L Northumberland/ / /~ NE2° 9BE
.Signature / Date J 71/

2280m



PREPARATION

02?
03/
Øfs-

0-33
o$z

4.05

. s

3-0

2 SO

200

190

so/

r——.
-—1

\ ^18°V

O?2
0-2ST
O-S2

0-31

1-30^

0-2<r

O-32

&'3Jl

0-jfcP

WAVELENGTH

0'32

0m32
0"3/

O-2%"

6-SO 0-OS

1
1-2<i^*—'

-L-4. i
"—Joss

• ^ - ^ / . . .

11D ,.00 0»5

R.. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED 2 O

REFLECTIVITY { % )

Rmax.

Raver.
O-33

OIL

No. OF
PARTICLES

2O.
.„,

EQUIVALENT CHEMICAL PARAMETERS

DRYASHFHEE

CARBON. VOLATILE
MATTER
YIELD h)

CARBON
RATIO

2280m



ORIGIN SAMPLE
Our Ref:

Your Ref: 1/C//&

LITHOLOGY

MINERALOGY

ORGANIC MATERIAL

APPEARANCE
INU.V.

EXINITE CONTENT
IN U.V.

GENERAL COMMENTS

Saccpfiss Lid.
Ash House
Bell Vi l las
Ponteland
Northumberland
NE20 9BE

Date

2370m



PREPARATION

0£C
0'$/
øst
øs?/
o-3<r

a

3 O

2 SO

1 90

OS7

40C 0<5

WAVELENGTH

mm

w
— 0 45

0 » 5

1-TO ,O0 0-95

R.I. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED é

REFLECTIVITY ( % )

Rmax.

Raver.
OZ7

No. OF
PARTICLES

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

67

VOLATILE
MATTER

YIELD (%
CARBON
RATIO

2370m



ORIGIN & p PA»/inic Our Ref: /P-fy/t/^f-J
oAMPLE w _ , . . . . . _ _ .

Your Ref: / / y / 7 2.*f6OAt

L I T H O L O G Y / ?

M I N E R A L O G Y

O R G A N I C M A T E R I A L _

A P P E A R A N C E
I N U . V . y

E X I N I T E C O N T E N T _ _ - ,
I N U . V . • £ * * * ? • (_

G E N E R A L C O M M E N T S

•

S a c c p i i c z s U d .
Ash House

/ / , Bell Villas
r/ Jbf jf Ponteland

x^~ ELyM f Northumberland
^ / /^~f~ NE20 9BE
Sigiiatuce y / Date 9- 7 &/

2460m



PREPARATION

OS?
0-3O
OS?
O-ISf
O-Zl

i

3 0

2 50

1-90

400
/

/
— - .

— - —

. . .

"!S

OSST
O.2&

Q-2?
0 23

5 50,

ozr
0.33
023

WAVELENGTH

o-ss
O-S3
Of/
CSL

m
110 ,00 O95

027
0-22

Q3é
OS6

7"^NO-15

' /Nflso

•0^90

O-32
O23

0 3 0

• 0 45

055

yL~

R.. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED 2 7

REFLECTIVITY ( % )
-

Rmax.

Raver.
O-S2.

OIL

Nn DP
rao.ur

PARTICLES

27.

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

65

VOLATILE
MATTER

YIELD (%)
CARBON
RATIO

... I

2460m



ORIGIN %? /? SAMPLE toW:^1^^
Your Ref: ^ V p 255f i>^

LITHOLOGY p ^

MINERALOGY

ORGANIC MATERIAL / &

APPEARANCE
IN U.V.

EXINITE CONTENT „
IN U.V. j£0*/ (

GENERAL COMMENTS

Ash House
/ Bell Vi l las

/ / y Ponteland
/ — £ L L M / Northumberland/ /—w^_ / ^ N E 2 0 g B E

Sippwure X / Date 7. 7. /y

2550m



PREPARATION

OS7

os/
OSS'
Q-SC

5 SO,

s-oo/\

• «7v\

JSO

1-90

- - -

Q<?2

OSS

°'4sr
O>3J
OS/

WAVELENGTH

04/

OSS"
0.43
o.?z
0-43

o-jsr

04?

.0-10

I I T ^ ^ — - J - —

M
-—_

0 45

0-55

MO voo O*S

R.. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED ZZ

REFLECTIVITY { % )

Rmax.

Raver.
O-4/

OIL

Wn HP
•Mo. u r

PARTICLES

22
. „ »

EQUIVALENT CHEMICAL PARAMETERS

DRY A^H FREE

CARBON

71

VOLATILE
MATTER

YIELD P/o

CARBON

RATIO

2550m



ORIGIN & /?
fliirRpf* /7-S. s*A/*f'*£

SAMPLE „ „ , //,/jn
Your Ref: 6/6//f 26HO*x

LITHOLOGY p>

MINERALOGY

ORGANIC MATERIAL s?

APPEARANCE
IN U.V.

EXINITE CONTENT -
IN U.V. s4&?ar (

GENERAL COMMENTS

•

Ash House
/ / ' Bell Villas

/ / /if / Ponteland
^Ll^,/f£ 4 Northumberland

/ / / / ~ NE20 9BE

SJpfiaturê  ̂ / Date / • 7. gy

2640m



PREPARATION

O.S3
O-yo
OS3
O'4S

4 M

2 SO

1 9 0

— - ,

— •

O*7

o-ss
047

O3C

^0
1-30^.

oss~

O^4
o-ss
O-2T7

WAVELENGTH

OSZ

0-10

11O t o o O-9S

R..

TOTAL No. OF

OF IMMERSION

PARTICLES MEASURED , 2 £

REFLECTIVITY ( % )

Rmax.

Raver.

OIL

g

t

Wn flF
ivo. ur

PARTICLES

2O

EQUIVALENT CHEMICAL PARAMETERS

1

CARBON.

74

3RYASH FREE-.

VOLATILE
MATTER
YIELD 1%

CARBON
RATIO

2640m



ORIGIN & s> QAMPic O u r R e f : *7'S'/t/M'U
b A M P L E Your Ref: _ l/l/ZO ...-l&O*

LITHOLOGY p

MINERALOGY

ORGANIC MATERIAL ^ 7 r ?

+/A/**7V<,,X? Met***-'" **s*ar

AffEARANCE
IN U.V.

EXINITE CONTENT - /
IN U.V. steæsF C

GENERAL COMMENTS

Gl3D*[f]liss l td.
Ash House

/ r Bell Villas
f~/ */ y Ponteland

/^~M&~™-1 Northumberland
/ / / N E 2 0 9 B E

$i$a\iiref y Date ^ . 7: |y

2670m



PREPARATION

O4?
O-4?
OSV
OSf

40C

a

3 0

2 5 0

11c

•so/

——
i

•

'TVIS

O-2O

OSS'

O-34
OS7
OZC

1 3 0 ^

O-5C
ossr

WAVELENGTH

\ \ \ * I 1 / \ / Ĵ 12*

>V[ ff/yx^-30

—'

- -.

0-45 .

OSS

110 ,00 0 95

R.I. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED / 2

REFLECTIVITY ( % )

Rmax.

Raver.
O-S7

OIL

No. OF
PARTICLES

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

67

VOLATILE
MATTER

YIELD P/o)

CARBON
RATIO

2670m



ORIGIN gjp qflMPiF O u r R e f : #S'/'/A'^
SAMPLE Your Ref: é/W Z^2O^

LITHOLOGY p>

MINERALOGY

ORGANIC MATERIAL -

APPEARANCE
IN U.V.

IXTNITE CONTENT ' /
IN u.V. -*2>M/ ^

GENERAL COMMENTS

SBO-iiptias U J .
Ash House

/ . Bell Villas
r//Æf / Ponteland

^—~Ak*.M- / Northumberland
/ ^'/eK~ N E 2 0 9BE

Ŝfgnatî e / Date $ 7- fr/

2730m



PREPARATION

0-2/
0&7
osp
OST
O-4JT

3

3 *

2 SO

1-TO

4OC

SOy/

049
0-so
a&
0-S%.

\X/î < X-
I S O N , /

1 4^o<

ØST2

O-4ST

WAVELENGTH

650 005

1
———•

L
0 45

O M

>70

x> oss

R.I. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED / 2

REFLECTIVITY ( % )

Rmax.

Raver.

o-so

No. OF
PARTICLES

/Z

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON.

73

VOLATILE
MATTER
YIELD to)

CARBON
RATIO

2730m



ORIGIN tfj? SAMPLE Your Ref: £/£/2Z HZZO*

UTHOLOGY ^

MINERALOGY _

ORGANIC MATERIAL "
téte/øÆf fxeavt: <0sn»t'£*/

APPEARANCE
IN U.V.

EXINITE CONTENT , /
IN U.V. ^ ^ C

GENERAL COMMENTS

Sac-cpliss lt±
Ash House

/ ^ Bell Villas
/ / /»/ /f Ponteland

X 7 * ^ / V - i L Northumberland

/ //~ NE2° 9BE
$4\a\urf y Date $7%/

2820m



\

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

:

PREPARATION

Ø.46
O-29

O3a

O-3C
0-2$
O.2?

Oss
O -3$.

5 50 ,

« 7 v \
TO<O<

2 50

1 K
._—'\--

vaov

1 - 7 0 ^

1-60

iso\/

O*9

O43

0-4Z.

WAVELENGTH

O43

arc

1
110 ,00 095

SIL

s

4 0

0-45 .

OSS

•60

s

R.. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED 2 C

REFLECTIVITY ( % )

Rmax.

Raver.
042.

• •

OIL

>

No. OF
PARTICLES

ZQ.

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON.

71

VOLATILE
MATTER
YIELD to

CARBON
RATIO

2820m



ORIGIN <? / ? cAMDir Our Ref: &£/&***/
SAMPLE „ „ , , t.,~

Your Ref: 6/1/23 2&\O<*>

LITHOLOGY Jp,^ J%/teT//WtoC*?

MINERALOGY

ORGANIC MATERIAL

APPEARANCE
IN U.V. ^

EXINITE CONTENT y
IN U.V. <*ol*f (

GENERAL COMMENTS

Saccpiias ltd.
Ash House

/f/l Bell Villas
r// // / Ponteland

r^-^i—L^ Northumberland
' / / / " NE20 9BE
jjkjnatui^ y ' Date f • 7- ér/

2910m



1

t

I

i
t

PREPARATION

0-2$
0-22
O2?
O-2Z
O-3C

JSO

200

1-90

181

1

— —

1-60

O-2/
0-SO
OS?

o-isr
O-S£

sso.

osa.
o-sc
OS/
0-37
o-sz

WAVELENGTH

O'3£

o&
OS/
osz

650

1
I

OO5

1
11110 i o o 0-9S

•&90

0 45

0 50

0 15

S

R.. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED -?<?

REFLECTIVITY ( % )

Rmax.

Raver.
o-sz

No. OF
PARTICLES

20

EQUIVALENT CHEMICAL PARAMETERS

DRY JSH FREE

CARBON VOLATILE
MATTER
YIELD flo)

CARBON
RATIO

2910m



ORIGIN &A?

LITHOLOGY P &£-

SAMPLE "u r „ ' „ , t
Your Ref: i/ls 24 3ooO**i

MINERALOGY

ORGANIC MATERIAL

APPEARANCE
IN U.V.

EXINITE CONTENT y
IN U.V. ^ ^

iezr

>

(

GENERAL COMMENTS

Sso-qitiBs l id.
Ash House

/is Bell Villas
r/ d/ / Ponteland

y^LUMr / Northumberland

^ / /^~/ NE2° 9BE
Signature / / Date ^. -7. y/

3000m



i

PREPARATION

0-47
O47
0-47
O'&

O-SS

4-OC

™L
250

200

1-9P

vm

1

1

1-60

O-37

O-37
033

i
1-40\. /

0'36-
O'3j£
OS3

WAVELENGTH

S-50 005

1L—\

VID ,oo 0-95

1

"o^io

XÆET
0 45

050

0 55

5

R.. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED / 3

REFLECTIVITY ( % )

Rmax.

Raver.

No. OF
PARTICLES

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

69

VOLATILE
MATTER

YIELD (%)
CARBON
RATIO

3000m



ORIGIN & /? « M P I F O u r R e f : ^ 7 - ^ ^ - ^
L t Your Ret: ^ ^ ^ i T BcflOt*

LITHOLOGY / ?

MINERALOGY

ORGANIC MATERIAL o jZ**^

APPEARANCE
IN U.V - /

EXINITE CONTENT ,
IN U.V. <&*

GENERAL COMMENTS

Saccplias Ltd.
Ash House

j r Bell Villas
1-/ /»/ J Ponteland

^- LuM 0 Northumberland
/ / A - NE20 9BE
Smjrature / Date f-/-Sr

3090m



PREPARATION

043

0-46

0S3

2 50

i -m

40C

I ,

J

\ --

"V

0-32
06/
040
04'
0-4/

5 SO-

WAVELENGTH

6 SO 005 0 1 0

1
1-10 ,.

TVWVNA"

JO OBS

R.. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED / /

REFLECTIVITY ( % )

Rmax.

Raver.
O4t

Mn DP
IVO.Ur

PARTICLES

—

//

EQUIVALENT CHEMICAL PARAMETERS

DPY ASH FREE

CARBON

71

VOLATILE
MATTER

YIELD P/o
CARBON
RATIO

3090m



ORIGIN gj? 9AMPIF OurRef: /?-r/°(A'J-
Your Ref: t/C/26> 3l*O«

UTHOLOGY J ^ ^

MINERALOGY

ORGANIC MATERIAL

M tfea&wc /*fc**s# 4***§>

AFPEARANCE
IN U.V. ~

EXINITE CONTENT . / /
IN U.V. Ak. f

GENERAL COMMENTS

SaccpUss lid.
Ash House

/ / ? Bell Villas
L/. */ J Ponteland

^^-ÆX. - ^ _ £ Northumberl and

/ //^ NE2° 9BE
^gnatu^^/ Date ^ 7- U

3l8Om



PREPARATION

3

3-0

250

200

1- O

1 »

r
-—-

" v

160

sooJ^

WAVELENGTH

i
i
1
1

110 ",00 OSS

§§
rrr

"o*»o

\ "

r
L

J-70

0 45 .

OSO

B!S

S

R.. OF IMMERSION OIL

TOTAL No. OF yfé ^F7!se^//A//9^o»/
PARTICLES MEASURED / ^ f i r

RFFLECTIVITY (%)

Rmax.

Raver.

No. OF
PARTICLES

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON VOLATILE
MATTER

YIELD P/o
CARBON
RATIO

3180m



ORIGIN /g /? c A MDI r Our Ref: y ^ J / V ^ t /
oAMrLE , / x y - __

Your Ref: c/C/^l7 ^XSSr^

LITHOLOGY /*,#& J ^ ^ //7M

MINERALOGY

ORGANIC MATERIE sj

APFfARANCE
INU.V. .

EXINITE CONTENT >
IN U.V. J£>U> — /t«>Z>£Z0'*£' (

GENERAL COMMENTS

Ash House
/ r Bell Villas

f-/ j/f / Ponteland
^~ULM / Northumberland

' / /^/^ NE2° 9BE
^grfatur/ >/ Date ̂  7 r f /

3255m



PREPARATION

O-3C

O37
043

"/VA

2 SO

i !

V70V / /(

1 \ ^ / \ /

1-40\/
ISO4»

WAVELENGTH

6 50 OO5 0;10

\ \ Yt, 1 / 7^/ ^2s

W
V20~~-J.^_

1-10 ,. K> 0 95

5

•40

0 45

OSS

s

R.. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED 3

REFLECTIVITY ( % )

Rmax.

Raver.

OIL

No.OF
PARTICLES

-

3

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

69

VOLATILE
MATTER

YIELD P/o)

CARBON
RATIO

3255m



ORIGIN SAMPLE °U r R e f :
Your Ref:

33/5**

LITHOLOGY

MINERALOGY

ORGANIC MATERIAL

APPEARANCE
IN U.V.

cMto

EXINITE CONTENT
IN U.V.

GENERAL COMMENTS

SaE-cpiicss l i d .
Ash House
Bell Villas
Ponteland
Northumberland
NE2O 9BE

Date ? 7 &/

3315m



i
i

PREPARATION

ose
OS?
OéS
O'SO

401

sso/

2 SO

200

1-TO

1 »

1

—,

'

øzs~
0-42
asp
OSD

s

WAVELENGTH

i
i

11
1

_i

MO 100 0-95

.0-10

few
loso

" ^ • 6 5

J-70

R.. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED / Ø

REFLECTIVITY ( % )

Rmax.

Raver.
0SO

No. OF
PARTICLES

...

/O

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

73

VOLATILE
MATTER
YIELD h)

CARBON
RATIO

3315m



ORIGIN <g /?
Our Rpf • /j^ S?/i/./3fi/

oAMPLc ., _ , r y ^ y - * —
Your Ref: l/£/J29 3 3 ? S A A

LITHOLOGY Q '
J///&JT

MINERALOGY

ORGANIC MATERIAL

APPEARANCE
IN U.V.

EXINITE CONTENT ^ /
IN U.V. /oW (^

GENERAL COMMENTS

Sac-Dpiias ltd.
. Ash House

/ V Bell Villas
/ / ^ / Ponteland

/ ^ r s*~ L* Northumberland
/ X / NE2O 9BE

Sjtyiatuiy ^ / Date ?̂. 7- 5/

3375m



PREPARATION

OSO

O-6O
OsS~
o-s?

oz?

5 50,

2 50

1 eo

P .m

WAVELENGTH

6 50 OO5

^ - • "

N/ X \

pi

i

40

Jo-55

-• L —

TXVKVN/

V-—sSo
110 1 O 0 095

R..

TOTAL No. OF

OF IMMERSION

-
PARTICLES MEASURED g *

REFLECTIVITY ( % )

Rmax.

Raver.

EQUIVALEN1

t

CARBON

69
77

OS?
O-éZ

OIL

Wn flF
iMU.ur

PARTICLES

S~
3

r CHEMICAL PARAMETERS

3RY ASH FREE

VOLATILE
MATTER,

YIELD $ o
CARBON
RATIO

3375m



ORIGIN /£? jø

LITHOLOGY P ,

MINERALOGY

ORGANIC MATERJAL ^

APPEARANCE
IN U.V.

EXINITE CONTENT
IN U.V. ^9c<r

Our Rpf • /?•£•/*t>
SAMPLE "U r"e T ; > y . .

Your Ref: I/O

'7VA/ZS.

c

GENERAL COMMENTS

Sjgrrature/ /

f3O 3H3S^

-

• • • —

• • M O M — ^ . . ^ H ^ . ^ , , . . •»*WB^««^-»

Ash House
Bell Vi l las
Ponteland
Northumberland
NE2O 9BE

Date J-7-%1

3435m



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PREPARATION

O46
O.4&

O-33

OSS'

2 5 0

OS?
O-4Z
03?
O-27
O-38

550,

r
—1

• ^

O-32

O-4?

&•£&

Oso

WAVELENGTH

o-so
O-4fi
O'U
0.40

0-10
T^vvp-is

M
110 100 0 95

R.. OF IMMERSION

TOTALNO.OF
PARTICLES MEASURED /?

REFLECTIVITY (%)

R max.

Raver.

0-44

OIL

• « .

PARTICLES

O

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

72

VOLATILE
MATTER,

YIELD ( %

CARBON
RATIO

3435m



ORIGIN & p CAMDIC Our Ref: /P-f/i/fJ
SAMPLE w _ t ,.,,

Your Ref: £/£/£/ 3€2G/*\

LITHOLOGY n

MINERALOGY

ORGANIC MATERIAL / P ^

APPEARANCE

EXINITE CONTENT , - ,
IN U.V. s&W (

GENERAL COMMENTS

Sac-cpiiss U l
Ash House

J r Bell Villas
rf fi/ / Ponteland

s^~r OZ-l* Northumberland
^ / f / NE20 9BE
Sjfljraturfl̂  / Date $ 7 €/

3525m



PREPARATION

0-6S'
0-4f
0-4C
ø.#r
OS*

S'SO,

~'7\. V"

s-e

J5O

1*0

WAVELENGTH

0-10

MET
— —

^ , 1

0-45

OSS

—I \ \v^^*°

^_1—-^o5o
110 , « , 0«S

R.. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED /"

REFLECTIVITY ( % )

Rmax.

Raver.
O -4b

OIL

No. OF
PARTICLES

7

•*•

EQUIVALENT CHEMICAL PARAMETERS
DRY ASH FREE

CARBON

7Z

VOLATILE
MATTER,

YIELD h )
CARBON
RATIO

3525m



ORIGIN /?jP

LITHOLOGY Pj***

CAR*DIr uurnei. /7-~/ r * "
SAMPLE Your Ref: ^ ^ i > 2 3 6 / 5 ^

MINERALOGY

ORGANIC MATERIAL p

APPEARANCE
IN U.V. y //fr-

EXINITE CONTENT ——
IN u.V. *s#ar

GENERAL COMMENTS

Ash House
/ / Bell Villas

/ / £f /f Ponteland
^ - trUW a Northumberland

/ / / NE20 9BE
Siprøur/̂  / Date j . ?. j /

3615m



t

i

PREPARATION

O-&
OS?
O-23

OO?

4 01

3-50^

2 50

200

1»

1

—

_——'

\ ^

•70\^

VM

WAVELENGTH

1
i
1I

110 v O o 0 95

1
— _
9-70

0 4S

OSO

on

•

R.. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED S"

REFLECTIVITY ( % )

Rmax.

*

Raver.
CSS"

•

No. OF
PARTICLES

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FPEE

CARBON

* •

VOLATILE
MATTER

YIELD h )

CARBON
RATIO

3615m



1
i
i
i

• I

ORIGIN &/>

LITHOLOGY /Ztfbf

SAMPLE "UrKeT> , , ,
Your Ref: C/C/S3 * S ? O 5 A - V

MINERALOGY

ORGANIC MATERIAL p ^

APPEARANCE
IN U.V.

s* /^

EXINITE CONTENT __.
IN U.V. /Z&ST (

GENERAL COMMENTS

SsDDpl issUl
Ash House

//- Bell Villas
7-/ ji/ /I Ponteland

^ U^flf' V Northumberland
/ / ^ / ^ N E 2 0 9BE

îgfiatureX y Date y. 7. ^

3705m



PREPARATION

s-o

JSO

O17

— —

WAVELENGTH

• SO 0 05

1*10 f.i

• - — 0-4S

0 55

R.I. OF IMMERSION OIL
ZESTS'

TOTAL No. OF
PARTICLES MEASURED £

REFLECTIVITY ( % )

-

Raver.
0 3$

No. OF
PARTICLES

•

-**

EQUIVALENT CHEMICAL PARAMETERS
DRY ASH FREE

CARBON

a

VOLATILE
MATTER.

YIELD P/o
CARBON
RATIO

3705m



ORIGIN jP/?

LITHOLOGY P* r

oAMDir Our Ref: / ^ • •C /C 'O*^
SAMPLE /,,,r».

Your Ref: C/uJjfc S ^ B ^ r - v

MINERALOGY

ORGANIC MATERIAL ^ ^

IN U.V.

EXINITE CONTENT .
IN U.V. ^o&

GENERAL COMMENTS

Ash House
/ / > Bell Villas
<L. / , / / Ponteland

/^- LJ^M f Northumberland
/ /^/*^~HZZO 9BE

SigpwureX / Date $. y. %/

3732m



•
1

i
i

PREPARATION

O&3
0-4/
ØS3
0>4£
ØS/

3»o/

ISO

*OO

— -

\^
'TV

ØSO

O>36

0*7

1
i

WONw /

WAVELENGTH

1i
nr

i
i

v«o^ Too" o-»s

' 7\«»

É
"MO

>30

~ • -

1

?
070

o«s

oso

055

s

R.I. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED ?

REFLECTIVITY ( % )

Rmax.

Raver.
0'4£~

No. OF
ARTICLES

EQUIVALENT CHEMICAL PARAMETERS

DRYASHFRFF

CARBON.

7Z

VOLATILE
MATTER,

YIELD M )
CARBON
RATIO

3732m



ORIGIN 3? /?
Our Ref- /&f-/i/*f'JSAMPLE uurnBI- ^ '
Your Ref: C/C/S5 "57-55/K

LITHOLOGY J? „

MINERALOGY

ORGANIC MATERIAL * f>

APPEARANCE
IN U.V. /T 2-

EXINITE CONTENT
IN U.V. ^ M (

GENERAL COMMENTS

Ash House
/ / • Bell Villas
T// */ / Ponteland

y— L*u /^ / Northumberl and
/ / /^/~~- NE20 9BE
Smpdlure / / Date $• 7.%/

3755m



ORIGIN £?/? CAM» r Our Ref: /?£/</#-</
* * " " Yô Ref: #036 ^ " S t o ^

LITHOLOGY /? ft

MIMERALOGY

ORGANIC MATERIAL p

APPEARANCE
IN U.V.

EXINITE CONTENT . >
IN U.V. 4>*S (_

GENERAL COMMENTS

Ash House
/ A Bell Villas

9-V/J / Ponteland
— LJC./* V Northumberland

' / / ^ / NE20 9BE
SijuwurBT / Date / • 7-^y

3780m



PREPARATION

osrj

047
043

OS~2

40C

3 So/

3«oZ

2S0

I t O

** -

0-sy

0-4!T

O-3ST

O-3ST

s-so.

"29-

O-53

WAVELENGTH

O-S2

\\X * -L/7V X*5

110 , 0 0 0-9S

R.. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED &

REFLECTIVITY ( % )

Rmax.

Raver.

OIL

Nn OF
iMu.ur

PARTICLES

EQUIVALENT CHEMICAL PARAMETERS

DRY *SH FREE

CARBON

7*.

VOLATILE
MATTER

YIELD P/o)

CARBON
RATIO

3755m



PREPARATION

3-0

2-SO

200

1 *

1• ,

1 "

WAVELENGTH

i
110 ,.

'jfi
)0 09S

> » 0

• — . /

0 45

0 50

Mi

•

R.I. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED Z

REFLECTIVITY ( % )

Raver.
O-sz

No. OF
PARTICLES

2 .

EQUIVALENT CHEMICAL PARAMETERS
DRY ASH FREE

CARBON

»

VOLAT
MATT

YIELD

LE CARBON
RATIO

3780m



ORIGIN *?/?
Our Ref • J&*£/&^'*S

SAMPLE „ _, , ,,,,*
Your Ref: £/£/3y S T O S A ^

LITHOLOGY /La/-¥/
?

MINERALOGY

ORGANIC MATERIAL ^

m

APPEARANCE
tiki 11 11 ^^ f^

EXINITE CONTENT
IN U.V. AtøjsXøxT (

GENERAL COMMENTS

Ash House
y r Bell Villas

y—LJL $• / North unte r i and
/ / /^~ JL^ NE20 9BE
Sicjpålure / / Date J< 7- &/

3785m



PREPARATION

0-43
O-6/
0-47

& *s?

a

3-0

2-SO

••*s

•so/

1
— —

XV

WAVELENGTH

^SHT f H ^ »

f

i

-40

0 4S

10-M

—JL—

110 vOO 0-9S

R.. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED «5~

REFLECTIVITY ( % )

Rmax.

Raver.
0'4f
O-7S .

No.OF
PARTICLES

Z
3

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

7z
79

VOLATILE
MATTER

YIELD P/o
CARBON
RATIO

3785m



ORIGIN &/?

LITHOLOGY /? /? /?

p . , .n i r Our Ref: rf-f./*/**•>/.
SAMPLE - .

Your Ref: C/C/S? S 2 1 6 A %

MINERALOGY

ORGANIC MATERIAL /s>

APPEARANCE
IN U.V. sr

EXINITE CONTENT
IN U.V. ^)CJ -/&O&&97S'

r

ACT

GENERAL COMMENTS

Saccpiias Ud.
Ash House

/ Bell Villas
&/ j/ Ponteland

— kL>M / Northumberland
/^ / >^ A - N E 2 ° 9 B E
Sigpafure / Date 9-7^/

^r c y— ~ „ ,.,-- i

3815m



PREPARATION

O4C
OS?

3-0

S50

200

VM

1

*~ —

i

\ ^ -

V

O-&

0-46

yto\y)

WAVELENGTH

i1i1MO vOO 0-9S

\

** —.
• ^ /

BTO

0 45

0 50

OS»

i

R.. OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED g>

REFLECTIVITY { % )

Rmax.

Raver.

N0.OF
PARTICLES

g>

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

yz

VOLATILE
MATTER
YIELD to

CARBON
RATIO

3815m



ORIGIN jf? /?

LITHOLOGY / ?

Our Rpf • J&" f'/i/'Af'i/
SAMPLE "Ur „ ' " ' , ,

Your Ref: &£/3j? 'xiSSZOr^

MINERALOGY

ORGANIC MATERIAL ^

APPEARANCE
IN U.V.

EXINITE CONTENT >
IN U.V. ^ 5 ^

r

GENERAL COMMENTS

SsD'Epfiss Ltd.
Ash House

* „ Bell Villas
ff/Mf J Ponteland

/""" f r&f f i . / Northund>erland
^ / j f / NE20 9BE

S]pp«ur̂  ^/ Date / -7- ^/

3820m



PREPARATION

OST/

OSS"

ØS,

2 SO

200

i-n

i

9
ft

7

,

. -

O-42

s sa-

WAVELENGTH

DOS

i
V» ,00 0-9S

"090

R..OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASURED ^

REFLECTIVITY ( % )

^max.

Raver.
0-4?

No np
ixo.ur •

PARTICLES

•

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

73

VOLATILE
MATTER

YIELD (%
CARBON
RATIO

3820m



ORIGIN 17 s? SAMPLE u u r n e i - ' .
Your Ref: C/c/^O <S<? 6 ^ r-\

LITHOLOGY O

MINERALOGY

ORGANIC MATERIAL y p

APPEARANCE
IN U.V.

EXINITE CONTENT — ^ /
IN U.V. /&/&& (

GENERAL COMMENTS

Sac-cpics Ud.
Ash House

/ / Bell Villas
r/ Jt/ J Ponteland

s^~ /øJ^M 4 Northumberland
^ / /^f~— N 2̂0 9BE
SujRature^ y Date J 7£/

3838m



PREPARATION

O'7£
O-7S
//7
0*0

...

3 - 0 ^

2sof——

1
 \ / N /

1-40 /̂

WAVELENGTH

iff-

Jko-40

1 - —

1

• ^ /

0 45

0 55

I V-V^X ^T /0-TO

«« /̂ / 1 ±^~ —
1 Tf^— ' I ' —~lt-Vti

1-10 100 0-9S

R..OF IMMERSION OIL

TOTAL No. OF
PARTICLES MEASUREO 4

REFLECTIVITY ( % )

Raver.
0-76
/•/7 •

No. OF
PARTICLES

-

3
/

EQUIVALENT CHEMICAL PARAMETERS
DRY ASH FREE

CARBON

90

VOLATILE
MATTER

YIELD Po)
CARBON
RATIO

3838m



ORIGIN SAMPLE Our Ref:
Your Ref:

mam

MINERALOGY

ORGANIC MATERIAL

c*
A** * * * *

APPEARANCE
I N U V

EXINITE CONTENT
IN U.V.

GENERAL COMMENTS

Ash House
Bell V i l l a s
Ponteland
Northumberland
NE20 9BE

Date 9'7't/

3875m



PREPARATION

0<o
O-C2

0*7

s-o

2 SO

i r o

OH
0-77
/•/p

0-77
O-7Z

sso.

P

' *°\ >^ • /

047
OXO
OJ6
/-Q3

OSS'

WAVELENGTH

AOO

O7Z

/-co

O-1O

"Y A » »

MO ,.<
r

M OH
"OBO

R.I. OF IMMERSION

*S7g

TOTAL No. OF
PARTICLES MEASURED - ? /

REFLECTIVITY ( % )

Rmax.

Raver.

0-7ST
AOt,

OIL

hin flP
iMu.ur

PARTICLES

_
*

/&
£~

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

to

VOLATILE
MATTER

YIELD P/o

CARBON
RATIO

3875m



ORIGIN *p/?
fli ir Rpf • Æ' S*/**Af' \A

SAMPLE "UrH
D

et; ' , „
Your Ref: l/£/£0 3 * » i o « = i A ^

LITHOLOGY flp?^

MINERALOGY

ORGANIC MATERIAL s? S7,
Jh)s*/£*"' &&&&X- *?Sw

APPEARANCE
\W If If

EXINITE CONTENT M*
IN U.V. Avi-

GENERAL COMMENTS

Ash House
/ y. Bell Villas
t // y y Ponteland

^/oJuØ / Northumberland
f / / ^ 7 ^ NE20 9BE
^grature r / Date 9-7- %/

3909m



PREPARATION

O-4S
043
042

Øi29
0-3/

1

3-0

2-SO

200

MO

1»

1

0X8

— • — |

WAVELENGTH

6 50 tKA

I 1S
—̂—0 45

OSO

055

R.I. OF IMMERSION OIL

TOTAL N0.OF
PARTICLES MEASURED ?

REFLECTIVITY (%)

^max.

Raver.

N0.OF
PARTICLES

•

e

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON VOLATILE
MATTER

YIELD PVo

CARBON
RATIO

3909m



ORIGIN /? /?

LITHOLOGY P

CAMDIC Our Ref: A^^/%/»^f*U
SAMPLE • / • / >

Your Ret: C/C/JpZ "SFVeSs^

MINERALOGY

ORGANIC MATERIAL j? ' JS&SA/VUC

APPEARANCE

EXINITE CONTENT , .
IN U.V. - < 2 > * /

GENERAL COMMENTS

Ash House
/ Bell Villas

/ . / r w / Ponteland
^ - - LJL./?"' / Northumberland

/ s^~/— NE20 9BE

Signature; y / Date $71/

3965m



PREPARATION

oso
0 7/
O-77

3

» • *

2 50

1*0

I »

•so/

* • —

L "

\ ^

' \

1-6C

07T
O-74
O£f
0-6S

(V)
1-X / v -

WAVELENGTH

526»--
O-7t>

o-z/

O-7C

MO ,. M 0*5

•

<40

0-4S

OSS

s

R.I. OF IMMERSION

TOTAL No. OF
PARTICLES MEASURED Zt

REFLECTIVITY (%)

Rmax.

Raver.

O'7t
JO7

OIL

No.OF
PARTIC'IS

-

/£

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

73

VOLAT
MATT

YIELD

LE CARBON
RATIO

3965m



ORIGIN SAMPLE Our Ref:
Your Ref: 6/6/^3 A *

LITHOLOGY

MINERALOGY

ORGANIC MATERIAL

APPEARANCE
IN U.V.

)fya

EXINITE CONTENT
IN U.V.

GENERAL COMMENTS

Ash House
Bell V i l l as
Ponteland
Northumberiand
NE20 9BE

Date J 7,&

4055m



I
I
I
I

1

\

i

i

i

j

i
i

I

1

i
i

•

PREPARATION

Øsz
0&7
07P

O'7Z
0-22

ØYT

ssg.

3 so/ Tv X '

3 SO

v»o

1 t 0 \ \ ^ /

O-Z3

0*Z

WAVELENGTH

1 \ ^Sam*
i-HT"-~-i___L_—1 fw

MO ,00 0<S

s

40

0-4$

OM

•

R.I. OF IMMERSION

TOTAL No. OF

OIL

PARTICLES MEASURED / 3

REFLECTIVITY ( % )

Rmax.

Raver.
oss
O'SS

No. OF
PARTICLES

...

3.
/O

EQUIVALENT CHEMICAL PARAMETERS

DRY ASH FREE

CARBON

i
m
YIELD

LE

1.
CARBON
RATIO

4O55m



ORIGIN jj?/?

LITHOLOGY Pai*-*/9

riiir Rpf • j^s\y%^^i' v.
S A M P L E „ „ • , , , , , ,

Your Ref: £/£/44 H-lHS^

MINERALOGY

ORGANIC MATERIAL - ,

APPEARANCE
IN U.V.
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WELL; 7/12-5
LOCATiON: NORWE
OPERATOR: BP PET. DEV. LTD, NORWAY U/A.

Date Spudded : 6/2/1981

Date Completed: 18/5/1981

T D : 4 U 0 m

BP RESEARCH CENTRE, SUNBURY. OPERATIONAL SERVICES GROUP.

PETROLEUM GEOCHEMICAL LOG

SCALE = 1: 10,000

MATURITY INDICATORS
SPORE COLOUR ViTRlNITE

REFLECTANCE %
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SOURCE ROCK QUALITY
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SOURCE TYPE ROCK - EVAL
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to

o
0.2

UJ

o

I I
I I
I I
I I
I I

p, _ _

r2 -

15 5
1 L

10
L

15
l

PRODUCTS
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YIELD
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YtELD
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COMMENTS

PRESENT
KER06EN
POTENTIAL
BV FACTOR
ANALYSIS
OF KEROGEN
PYROLVSATE

NOTE

JURASSIC STRATtGRAPHIC NOMENCLATURE
PRESENTLY UNDER REVISION NO EXISTING
NOMENCLATURE CAN BE USED IN THIS WELL-
THE UPPER JURASSIC MUDSTONES ARE
THEREFORE GROUPED TOGETHER AND DIVIDED
INTO THREE PARTS BASED ON LOGS.
THE x\Uto Fm" IS USED FOR THE MARINE
SANDSTONES IN THtS WELL,
THIS tS EQUIVALENT TO s>Fm. Z " IN THE Ula field.

I I

1

I !

1 I

25-1 19-t

GAS 1 CONDENSATE

GAS & CONDENSATE

GAS & CONDENSATE

LIGHT OIL & GAS
GAS fc LIGHT OIL ~

LIGHT oa& GAS

GAS & LIGHT OIL

GAS & LIGHT OIL

GAS & LIGHT OIL

NOT£S
-X- Average Generation Threshold for OH prone Kerogens

j TSE - Total Soluble Extract
I TOC - Total Organic Carbon.
|SAC-SaturQtes Content.

Note
1. GOGI= Gas/Oil Generation Index ( P6C}:Pi = Hydrocarbon Yield at 250°C , [Rock -Eval). P2 = Pyrolysed Hydrocarbon Yield from 250- 550°C lOil plus Gas ) t (Rock- Eval).
2. Source Rock Potential Ratings for PGC and Rock Eval ( ?i only) Yields are : -<0-51 Insig • < 1.5, Poor > \ 5-5 , Moderate:> 5-15, Good : > ISjVery Good.
3. Values represent Maximum Trteoreiical YieSds in kg /tonne. Amount of Hydrocarbons actually reaching the reservoir may be only 1 */• of this Value.
it. Samples with Oil Yields of <1.5 kg/torme or TOG'S of <0-5 7 . are untskely to generate sufficient Oit to commence migration.


